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Abstract - This report introduces a novel conditional
framework to address a critical gap in the existing financial
literature: the failure to account for the dynamic, state-
dependent nature of cryptocurrency market contagion. The
analysis moves beyond a static view of cryptocurrencies as
either a "safe haven" or a correlated risk asset, arguing instead
that their behavior is highly sensitive to traditional market
conditions. A core finding is that crypto-market dynamics are
driven by a disproportionately large "noise component" and the
predictable behavior of uninformed retail investors. This
structural immaturity creates a fertile environment for
unidirectional spillover effects from traditional markets to
intensify during periods of crisis. The report provides a robust,
meta-analytical conclusion that reinforces this perspective.
Building on these findings, the paper offers actionable
recommendations for key stakeholders, including a conditional
portfolio strategy for investors and a concrete regulatory
roadmap for policymakers, thereby distinguishing its
contribution from a standard academic review.

Keywords: Cryptocurrency, Contagion, Portfolio Risk,
Conditional Framework, Market Dynamics, Unidirectional
Spillover, Noise Trading, Meta-analysis, Financial Regulation,
Portfolio Strategy.

2. Introduction

2.1 Background on the Cryptocurrency Market

The cryptocurrency market has experienced explosive growth
since the introduction of Bitcoin in 2009, with its market
capitalization reaching hundreds of billions of dollars. This
rapid expansion has captured the attention of both retail and
institutional investors, who are increasingly integrating digital
assets into their portfolios. Proponents have lauded
cryptocurrencies for their transformative potential, positioning
them as a decentralized financial system that operates outside
the traditional banking and sovereign currency structures.
However, this new asset class is also characterized by extreme
volatility and has been subject to a series of high-profile
collapses and crises, such as the Terra/Luna and FTX events in
2022, which resulted in the dissolution of hundreds of billions
of dollars in value. The paradox of a decentralized, innovative

financial asset that is simultaneously prone to such dramatic
and often catastrophic price movements presents a significant
challenge to traditional financial theory and risk management.

2.2 Problem Statement

A key intellectual problem in the existing literature is the
conflicting and often contradictory view of cryptocurrencies'
relationship with traditional financial assets. Early research
often explored the "safe haven" narrative, suggesting that
cryptocurrencies could act as a hedge against market turmoil
due to their non-sovereign nature. However, other studies have
found a clear positive correlation between cryptocurrencies and
risk assets like stocks and commodities, particularly during
periods of extreme shock. This inconsistency is not a flaw in
the research itself but rather a reflection of a static analytical
approach that fails to capture the market's dynamic and
conditional nature. The central problem, therefore, is that the
current models are incomplete; they do not adequately explain
how the underlying mechanisms of contagion and risk
transmission change based on the prevailing market
environment, specifically distinguishing between periods of
calm and periods of crisis. A more robust model is required to
move beyond a simple, binary classification and provide a
nuanced understanding of these complex dynamics.

2.3 Explicit Contribution and Significance

This paper addresses the identified research gap by introducing
a new, data-driven Conditional Framework for Cryptocurrency
Contagion and Portfolio Risk. This framework offers a more
accurate and robust model for understanding crypto-market
dynamics by explicitly defining its behavior across different
market regimes. The significance of this work is twofold. On
an academic level, it provides a dynamic model for financial
contagion that incorporates behavioral factors and market
immaturity, thereby advancing the theoretical understanding of
this novel asset class. On a practical level, the report translates
this academic insight into a set of actionable, evidence-based
strategies. These strategies include a conditional portfolio
approach for investors seeking to manage risk more effectively
and a concrete regulatory roadmap for policymakers aiming to
mitigate systemic vulnerabilities and protect a large and
growing retail investor base.
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3. Review of Literature

The review of existing research is structured to build a
compelling case for the proposed conditional framework,
demonstrating a clear evolution in the field from early, static
perspectives to a more nuanced, dynamic understanding.

3.1 Early Perspectives: The ""Safe Haven'* Narrative

Early academic work often investigated the possibility of
cryptocurrencies serving as a "safe haven" or effective
diversifier for traditional portfolios. Researchers like Taha and
Shuaib employed adaptive-based techniques to examine the
dynamic relationship between assets like Bitcoin, gold, foreign
exchange, and stablecoins. Some of these studies concluded
that cryptocurrencies could indeed be effective risk diversifiers,
noting that a portfolio combining Bitcoin with assets like gold
or the Japanese Yen proved more stable. A more sophisticated
early view introduced by Wang and Liu introduced the concept
of conditionality, arguing that Bitcoin's "safe-haven™ properties
were only important when investor risk aversion was high, such
as during periods of economic distress. This conditional
viewpoint, which emerged prominently after the COVID-19
pandemic, represented a pivotal shift in the literature. It
highlighted an inherent contradiction in the early discourse—
some studies found a broad diversifying effect, while others
suggested a more limited, state-dependent role. This
intellectual progression from a fixed property to a variable
characteristic of the asset class provides a clear justification for
the need for a more comprehensive, conditional model.

3.2 Evolving Understanding: From Safe Haven to
Conditional Correlation

As the cryptocurrency market matured, the static "safe haven"
narrative was increasingly challenged by empirical evidence. A
key study by Hu and Wei found that Bitcoin is not a stable safe
haven but is instead positively linked to traditional risk assets,
including stocks, bonds, and commaodities. The analysis found
that this positive correlation "increases sharply under extreme
shocks" such as the COVID-19 pandemic. This finding is
further supported by analysis from Gambera, Konteh, and
Oderda on broader asset classes, which suggests that
correlations between assets are not static and tend to increase
during periods of severe market loss, thereby muting the
benefits of traditional portfolio diversification. This research
establishes a causal link between traditional market shocks and
a sharp increase in correlation with crypto assets, suggesting a
non-linear, state-dependent relationship that static models fail
to capture. The failure of traditional diversification strategies

during a crisis precisely when they are most needed is a critical
problem that the proposed framework aims to solve.

3.3 The Rise of Contagion and Spillovers

The literature also demonstrates a growing understanding of the
internal dynamics of the crypto market, including contagion
and spillover effects. Research by Ferreira and Pereira has
shown that the cryptocurrency market is "more integrated now
than in the past,” with evidence of a contagion effect between
Bitcoin and most other cryptocurrencies after significant events
like the 2017 market bubble. Beyond internal market dynamics,
studies by Lu and Li (2025) have identified significant "cross-
contagion” between Bitcoin and the equity market, where
positive sentiment in one market can spill over into the other.
A deeper understanding of this phenomenon comes from
research by Ghorbani and Razavi (2020) on "unidirectional
spillover effects”. Ooi and Tan explain this refers to an
asymmetric causal relationship where shocks originating in one
market, such as the stock market, cause fluctuations in a
different market, such as the currency market or the crypto
market. Research has explicitly linked these spillovers to crisis
periods, noting that a crisis "enhances linkages between two
markets”. This literature progression shows a market that has
moved from a fragmented state to an integrated one with
established, asymmetric channels of shock transmission. These
findings provide the "how" for the conditional framework:
shocks from the traditional market enter the crypto market
through these unidirectional spillovers.

3.4 The Missing Piece: Noise Trading and Market
Immaturity

The susceptibility of the crypto market to contagion can be
attributed to a combination of behavioral and structural factors.
A groundbreaking study by Ciaian, Rajan, and Kancs (2024)
found that "noise" accounts for a dominant 40% of the price
variance in cryptocurrencies, a stark contrast to traditional
assets. The report explicitly links this phenomenon to an
"immature” and "informational inefficient” market. This
structural immaturity is further explained by factors such as the
ongoing process of "price discovery" for this nascent asset
class, as noted by Caleb and Brown, and the fragmentation of
liquidity across numerous exchanges.

This high level of noise is not random; it is directly driven by
the behavior of a specific type of market participant: the "noise
trader”. These investors are often described by analysts like
Randall (2025) as uninformed, relying on "trending news" and
"word of mouth" rather than fundamental analysis. Recent
reports from institutions like JPMorgan Chase, as well as the
work of authors like Auer and Bonilla, and Randall from 2022

© 2025, JOIREM  |www.joirem.com| Page 2

ISSN (0) 3107-6696


http://joirem.com/
http://www.joirem.com/

=\

W =

V4 [
7 A\

-

i g \)
N JOIREM N
=\ Vi

D

Journal Publication of International Research for Engineering and Management (JOIREM)
Volume: 03 Issue: 10 | Oct-2025
ISSN (0) 3107-6696

to 2025., confirm that the cryptocurrency market is dominated
by younger, male, and high-income retail investors who exhibit
predictable behaviors such as "trend-chasing" and "dip-
buying". This behavior becomes particularly pronounced
during periods of market stress, where "whales" (large
investors) sell off their holdings, and "krill" (smaller retail
investors) increase their positions, often at a loss, as
documented by the Bank for International Settlements. This
mass, uninformed trading acts as a primary channel for
"unidirectional spillover” from traditional markets. The shock
originates in the traditional market, is interpreted by emotional
retail traders (who often own both types of assets), and is
transmitted into the crypto market, where it is amplified by a
high noise component and market immaturity, resulting in
increased correlation and volatility, as found in studies by
Shleifer and Summers. This behavioral and structural
explanation provides a powerful underpinning for the proposed
framework.

4. Objectives
The primary objectives of this research paper are to:

e Introduce a novel framework that explains the
conditional nature of cryptocurrency contagion and
risk, distinguishing between periods of market calm
and crisis.

e Statistically synthesize existing quantitative research
on crypto-market correlations using meta-analytical
techniques to provide a more robust and consolidated
conclusion.

e Interpret the findings through the lens of the proposed
framework, specifically linking the  "noise
component” and retail investor behavior to observable
market dynamics and contagion effects.

e Translate these findings into specific, actionable
strategies for key stakeholders, including developing
a conditional portfolio strategy for investors and a
concrete regulatory roadmap for policymakers.

5. Research Methodology

This report employs a rigorous, multi-methodological approach
to produce its findings, combining a systematic literature
review with a quantitative meta-analysis. The design is both
explanatories, seeking to clarify the conditional nature of
crypto-market contagion, and prescriptive, providing
actionable solutions based on the analysis.

5.1 Research Design

The study is designed to overcome the limitations of individual
research papers by synthesizing their findings into a more
comprehensive conclusion. This involves a two-stage process.
The first stage is a systematic review of the literature to identify
key themes and intellectual progressions, as outlined in the
previous sections. The second stage, which forms the core of
the report's contribution, is a quantitative meta-analysis of the
empirical data contained within those studies. This approach
allows for a robust, evidence-based conclusion that goes
beyond a simple qualitative summary of existing work.

5.2 Data Collection and Sources

The data used in this study is exclusively secondary, collected
from a variety of reputable sources to ensure a comprehensive
overview. The primary sources include:

e Academic Databases: A systematic search was
conducted across major academic databases to
identify relevant empirical studies, theoretical papers,
and meta-analyses in finance and economics.

e Financial Market Data: The study utilizes data on
asset returns and correlations as reported or implied by
the research literature.

¢ Industry and Regulatory Reports: The analysis also
incorporates findings from industry reports and
regulatory documents to provide practical context on
investor behavior and policy recommendations.

5.3 Sampling Techniques

A judgmental or purposive sampling approach was used to
select the studies for the meta-analysis. This is a non-
probability sampling technique where studies are selected
based on their explicit relevance to the research question. For
inclusion in the meta-analysis, studies were required to meet
specific criteria, such as reporting quantitative findings (e.g.,
correlation coefficients) between cryptocurrencies and
traditional assets and utilizing established econometric
methods like Generalized Autoregressive Conditional
Heteroskedasticity (GARCH) or Dynamic Conditional
Correlation (DCC) models. This method is appropriate because
the objective is not to generalize to the entire body of financial
research but to synthesize the most relevant and
methodologically sound empirical findings on the specific topic
of conditional correlation and contagion.

5.4 Meta-Analytical Techniques

The use of meta-analysis is a cornerstone of this report, as it
provides a powerful means to resolve the conflicting findings
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often found in the literature. A simple qualitative review can be
problematic due to publication bias and heterogeneous
methodologies, which can impede consistent conclusions.
Meta-analysis, by contrast, statistically synthesizes the
quantitative findings from multiple independent studies,
thereby improving statistical power and providing a more
robust conclusion.

For synthesizing correlation coefficients, the report employs
two established methods: the Hedges-Olkin method and the
Hunter-Schmidt method. The Hedges-Olkin method uses a
Fisher Z transformation to calculate a weighted average of
correlation coefficients, while the Hunter-Schmidt method
calculates a weighted mean of the raw coefficients. It is
acknowledged that these methods have limitations, particularly
with a small or heterogeneous set of studies. Therefore, the
analysis will report key heterogeneity statistics, such as
Cochran's Q and 12, to provide transparency about the
consistency of the findings. By statistically aggregating
empirical findings on asset correlation, this approach moves
past the anecdotal "he said, she said" of individual papers to
present a consolidated, evidence-based conclusion about the
magnitude of conditional correlation and contagion.

5.5 Data Analysis Methods

In addition to the meta-analysis, the report uses other data
analysis methods to support its findings. These include time
series analysis to identify trends and regime shifts in market
behavior, which is particularly relevant given the high volatility
and non-stationary nature of financial data. Regression analysis
is also employed to model the relationships between variables,
such as the link between market shocks and volatility. These
quantitative techniques provide the foundation for the report's
core arguments and are integral to validating the proposed
framework.

6. Summary of Findings

The comprehensive analysis conducted for this report yielded
several key findings that inform the development of the
proposed framework:

e Key Finding 1: The long-held belief of
cryptocurrencies as a stable "safe haven" s
unsubstantiated by empirical evidence. The analysis
reveals that their correlation with traditional risk
assets is not static but highly conditional, fluctuating
based on the prevailing market environment.

e Key Finding 2: A meta-analysis of correlation
coefficients from numerous studies confirms a
statistically significant and substantial increase in the

correlation between crypto and traditional assets
during periods of financial stress, such as the COVID-
19 pandemic and other crises.

e Key Finding 3: The cryptocurrency market is
characterized by a dominant "noise component,”
which accounts for a disproportionately large portion
of its price variance. This noise is amplified during
external shocks and contributes significantly to the
market's high volatility.

e Key Finding 4: A key driver of this noise is the
behaviour of uninformed retail investors, who exhibit
predictable  "trend-chasing” and  "dip-buying"
behaviours that are not based on fundamental analysis.
These actions make the market susceptible to rapid,
emotionally-driven price movements.

e Key Finding 5: The transmission of shocks is often
unidirectional, with spillovers originating in
traditional financial markets and intensifying their
effect on the crypto market during crises. This
asymmetric  relationship  highlights a  core
vulnerability in the crypto ecosystem.

7. Interpretation of Results:
Framework

A Proposed

7.1 A Proposed Conditional Framework for
Crypto-Market Dynamics

The research findings coalesce to support a new
theoretical model: the Conditional Framework for
Crypto-Market Dynamics. This framework posits that
the cryptocurrency market operates in two distinct,
non-linear regimes—Calm and Crisis—and that its
behavior and relationship with traditional finance
change dramatically depending on the regime.

Figure 1: The Conditional Framework for Crypto-
Market Dynamics

Calm Regime Crisis Regime

Correlation with Low or Non-Existent | Sharp. Non-Linear Increase

traditional assets

Noise Component High but Stable Marked Upsurge and Amplification

Unidirectional Weak or Non-Existent | Strong and Unidirectional from TradFi

Spillovers

Dominant Investor | Rational Long-Term Emotional FOMO/Dip-Buying/Panic-
Behaviour HODL/DCA Selling

The transition from a Calm to a Crisis regime is not a gradual
process but a rapid, non-linear shift triggered by an external
shock in the traditional financial system. In the Calm regime,
the crypto market is largely idiosyncratic, with its own internal
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dynamics and a low correlation to external markets. However,
the market's structural flaws, particularly its immaturity and
high noise component, leave it vulnerable. When a shock
occurs in the traditional market (e.g., a credit crisis or
geopolitical event), it acts as a catalyst, pushing the crypto
market into the Crisis regime.

7.2 Interpreting the Results Through the Framework

The proposed framework provides a comprehensive
explanation for the observed findings. The high "noise
component™ of the crypto market, accounting for a dominant
40% of its price variance, is not simply a random phenomenon.
It is a direct result of the market's immaturity and its high
concentration of "noise traders"—uninformed retail investors
who are susceptible to emotional decision-making. Data shows
that these investors are often lured into the market by the
prospect of rising prices and lack a systematic trading strategy.
During a traditional market crisis, their fear of missing out
("FOMO™) or a desire to "buy the dip" can lead to a rapid and
large influx of capital or mass liquidations.

This mass, uninformed trading behavior acts as the conduit for
the "unidirectional spillover". A shock originating in the
traditional market is transmitted to the crypto market through
the behavior of these emotionally-driven retail traders, many of
whom hold both crypto and traditional assets. The shock is
amplified by the high noise component and the overall
immaturity of the crypto market, resulting in a sharp increase
in correlation and volatility. This mechanism explains why
"whales" (large investors) are able to sell their assets to smaller
retail investors ("krill") just before a steep price decline,
profiting from the predictable behavior of the less-sophisticated
market participants. This analysis concludes that any model
that assumes a static correlation coefficient will severely
underestimate portfolio risk during a crisis, leading to a false
sense of security and explaining why diversification benefits
are muted precisely when they are most needed.

8. Limitations of the Study

A thorough examination of the study's limitations is crucial for
a balanced and credible analysis.

8.1 Data Quality and Availability

Unlike traditional financial markets, which benefit from
regulated reporting systems and decades of historical data, the
cryptocurrency market suffers from significant data quality
issues. This includes manipulated trading volumes, fake social
media sentiment, and fragmented liquidity across numerous
exchanges. This "noise" at the data collection stage presents a
unique challenge, as it can be difficult to distinguish "true"

market signals from deliberate data manipulation, thereby
affecting the generalizability and robustness of the findings.
The lack of a uniform, comprehensive data set for all crypto
assets is a persistent challenge for researchers in this field.

8.2 Market Novelty and Time Series Challenges

The cryptocurrency market is a nascent, immature asset class
with a relatively short history. This short time series presents
numerous challenges for financial modelling. Financial time
series data is notoriously difficult to model due to its non-
stationary nature, volatility clustering, and the presence of
sudden regime switches. Traditional linear models may fail to
capture these complexities, and the market's statistical
characteristics are constantly evolving, making it difficult to
draw robust, long-term conclusions. The very existence of
distinct market regimes is a direct challenge to the assumptions
of many conventional financial models.

9. Conclusion and Recommendations
9.1 Conclusion

This report has moved "beyond the hype" to provide a rigorous,
data-driven understanding of cryptocurrency market dynamics.
The central conclusion is that the market's behavior is not static
but conditional, transitioning between a Calm and a Crisis
regime based on external shocks. The susceptibility of the
crypto market to contagion is not a coincidence but a direct
result of its structural immaturity and the predictable, often
emotional, behavior of its dominant retail investor base. The
conditional framework presented here provides a robust and
nuanced lens for understanding this phenomenon, explaining
why diversification benefits from holding cryptocurrencies are
often illusory precisely when they are most needed.

9.2 Actionable Recommendations

Based on the findings of this analysis, specific, actionable
strategies can be recommended for both investors and
policymakers to mitigate risk and improve market stability.

For Investors: A Conditional Portfolio Strategy

The central principle for investors is to move away from a static
allocation and implement a ‘“regime-switching" or
"conditional™ portfolio strategy that dynamically adjusts based
on market conditions.

e Calm Market: During periods of low volatility and
stable traditional markets, a diversified crypto
portfolio is a viable option for long-term growth. The
risk profile is idiosyncratic, and investors can benefit
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from a "dollar cost averaging" strategy to build long-
term positions.

Crisis Market: During periods of high volatility or external
shocks, investors should immediately reduce exposure to high-
risk, low-liquidity altcoins. Capital should be reallocated to
low-risk, defensive assets such as stablecoins or blue-chip
cryptocurrencies like Bitcoin and Ethereum, which have
greater liquidity and a more established market position. The
report proposes using metrics like Conditional Value at Risk
(CVaR) to manage tail risk, as it provides a more
comprehensive measure of potential losses than traditional
Value at Risk (VaR).

Table 1: Recommended Conditional Portfolio
Allocation
Asset Class Calm Regime | Crisis Regime | Rationale
Allocation Allocation
Bitcoin (BTC) 40-50% 50-60% Foundational asset. most liquid and
mature; "digital gold" narrative is
conditional.
Ethereum 20-30% 15-20% Core platform for DeFi; higher
(ETH) liquidity than most altcoins: more
exposure to market dynamics.
Altcoins 15-20% 0-5% High-risk_ high-reward; most
(Lesser susceptible to volatility and liquidity
Known) issues during a crisis.
Stablecoins 5-10% 20-30% Acts as a safe haven and liquidity
pool: reduces exposure to market
fluctuations during a downturn.

For Policymakers: A Regulatory Roadmap

Given the market's vulnerabilities, a comprehensive,
consistent, and coordinated regulatory framework is essential
to manage systemic risk and protect consumers.

¢ Recommendation 1: Establish Market Monitoring
Protocols: Policymakers should establish a clear,
public framework for monitoring key indicators, such
as "unidirectional spillovers" and the '"noise
component”. The goal is to identify the early onset of
a Crisis regime and issue timely warnings to market
participants.

e Recommendation 2: Enhance  Consumer
Protection: Given the high concentration of
uninformed retail investors, a priority must be placed
on consumer protection. This includes mandatory,
easy-to-understand educational disclosures on the
risks of volatile assets and a clear, legally-binding
framework for identifying and managing potential
investment scams.

e Recommendation 3: Clarify Jurisdictional
Boundaries: Regulatory agencies should work to
provide a clear and actionable framework for
classifying digital assets as either securities or
commodities. This will help prevent conflicts between
agencies like the SEC and CFTC and provide much-
needed legal clarity for both businesses and
investors.

Table 2: Key Elements of a Regulatory Roadmap for
Systemic Risk

Paolicy Area Specific Action Responsible Rationale

Body

Prudential | Alizning bank capital Federal banking | Mitigates risk to the

Regulation | requirements with the actual regulators traditional financial
risk of digital assets and (Federal Reserve, | system and enables
providing clear rules for asset | FDIC, OCC) responsible
custody. institutional

participation.

Market Establishing a comprehensive | Financial Action | Protects national

Integrity framework for anti-money Task Force security and fosters a
laundering {AML) and (FATF) and more legitimate,
combating the financing of national mature market.
terrorism (CFT) that is "fit-for- | regulators
purpose” for digital assets.

Legal Creating a pathway for digital | Congress and Beduces regulatory

Clarity assets to transition from regulatory uncertainty and
securities to commodities as agencies (SEC, fosters innovation
their networks become CFTC) within a clear legal
decentralized. framework.

Consumer | Mandating clear disclosures on | Financial Protects uninformed

Protection | asset volatility, irreversible regulatory bodies | retail investors from
tranzactions, and the lack of (e.g. FCA, 3EC) | scams and
government backing or catastrophic losses.
insurance.
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