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HEDGE PERFORMANCE OF DIFFERENT ASSET CLASSES
IN VARYING ECONOMIC CONDITIONS

In the realm of long-term investment, strategic portfolio allocation is an essential tool, especially in relation to
risk management and return optimisation. There are many ways to pursue optimal portfolio composition, and
their effectiveness depends on many factors, including the investor’s goals, risk appetite, and investment horizon.
One of the primary means of portfolio optimisation is diversification. The core idea of diversification is to
maintain a diverse portfolio with weakly correlated assets that can vastly reduce portfolio exposure to different
market stress factors. Diversification is a fundamental strategy in investment and portfolio management that is
essential for mitigating risk and enhancing potential returns over the long term. By spreading investments across
various asset classes, sectors, geographies, and investment styles, diversification helps reduce the volatility of
the overall portfolio. The main subject of this study is the theoretical basis of portfolio diversification and the
analysis of historical data to derive optimal strategies for using uncorrelated assets to improve portfolio
performance. This paper examines the correlation dynamics between different asset classes, such as stocks,
bonds, and alternative investments, and their response to changes in inflation, interest rates, and market
volatility, and tests it with historical data to deduce the optimal strategies for using uncorrelated assets to
improve portfolio performance. The findings of this study prove the variable relationship between asset classes
under specific economic conditions. This study uses historical data to show how different asset classes can be
optimally leveraged or adjusted to mitigate risks and capitalise on opportunities presented by shifting economic
indicators. This reveals that the hedging benefits of equities, bonds, and gold depend greatly on interest rates,
market volatility, and inflation. It also provides guidelines for investors on optimal portfolio allocation and risk
management. In conclusion, dynamic portfolio management is an essential tool for reducing the portfolio’s
overall volatility while maximising returns. The diversification performance of different financial asset classes
depends on major economic indicators such as inflation, interest rates, and market volatility. Investors seeking
to optimise their portfolios in anticipation of or in response to economic changes, aiming to maximise returns
while controlling for risk, can leverage these results.

Keywords: Portfolio Hedging; Diversification; Economic Conditions; Asset Correlation; Inflationary Impact;
Market Volatility; Strategic Asset Allocation; Risk Management.

market conditions. Interactions between assets influence
portfolio performance, particularly for long-term
investors. With traditional paradigms constantly
challenged by uncertainties, this study seeks insights to

Introduction

Motivation for Research

In an increasingly interconnected financial world,
understanding the relationships between asset classes has
become vital for investors, especially for portfolio
management and risk reduction. Market volatility,
influenced by factors such as inflation, interest rates, and
sentiment, requires a strategic investment approach. This
study explores asset class correlation dynamics under
different economic conditions, focussing on key
indicators such as Core Inflation data, Federal Funds
Rate, and market sentiment.

This study highlights the importance of
understanding how asset classes interact in various

help investors make informed decisions, particularly in
building a resilient, diversified portfolio.

The Role of Asset Correlations
in Portfolio Optimisation

Optimization of an investment portfolio is a
fundamental aspect of modern portfolio theory, which
was introduced by Harry Markowitz in the 1950s. This
theory provides a quantitative framework for assembling
a portfolio of assets such that for a given level of risk, the
portfolio’s expected return is maximized, or conversely,
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for a given expected return, the risk is minimized. The
formal presentation of portfolio optimization involves
several key concepts: expected portfolio return, portfolio
risk, usually described through portfolio variance, and
efficient frontier.

Because of the linearity of a mathematical
expectation, the expected return of a portfolio R ,or¢o1io
can be expressed as a weighted sum of the expected
returns of the individual assets in the portfolio:

n
Rportfolio = Z WiRi ’ (1)
i=1

where R; is the expected return of asset i;

w; is the weight of asset i in the portfolio (i.e., the
proportion of the portfolio's total value that is invested in
asset i);

where n is the number of assets in the portfolio.

The portfolio variance o} i, Can be expressed
as:

n n
Oportfolio = Z Z wiwjcov(i,j) (2

i=1 j=1

where cov(i, j) is the covariance between the returns of
assets i and j.
As

cov(i,j) = oi0ip; - 3)
The portfolio variance can be expressed as
n n
2 —
Oportfolio = Z Z W;iW;j0;0jpjj - (4)
i=1 j=1

The efficient frontier is a concept in modern
portfolio theory that refers to the set of portfolios that
offer the highest expected return for a given level of risk
or the lowest risk for a given level of expected return.

Mathematically, finding the efficient frontier
involves solving an optimization problem to minimize
the portfolio's variance o2 for a given expected

portfolio
return Rportfolio:

n n
argmin,, Z Z W;W;0i0py |,
i=1 j=1
n
s.t. Z WiRi = Rportfolio ,
i=1

n
Zwi: 1.
i=1

®)

There are numerous methods to solve the portfolio
optimization problem, such as quadratic programming,
Monte Carlo simulations, genetic algorithms, and
machine learning approaches. The effectiveness of these
methods depends on the various assumptions and
conditions of each problem.

As can be seen from (5), the portfolio optimization
problem has 3 sets of inputs: asset returns R, standard
deviations o, and correlation matrix p.

The former two are the instrument level input of the
portfolio assets, which depend only on the asset itself.
However, the correlation term is much trickier because it
describes the relationship between pairs of assets, and
thus, it has much higher dimensionality.

For instance, if we try to build the optimal portfolio
from S&P500 stock index constituents, we would need to
estimate 500 stock returns, 500 stock standard deviations,
and 500 * 499 / 2 = 124750 correlation values. Because
of this, the correlation estimation is the hardest part of the
portfolio optimization input data generation. As the
accuracy and validity of the portfolio optimization
solution depends on the accuracy of the input data (as
with any optimization problem), research on asset
correlation dynamics has a huge importance for portfolio
theory overall.

Objectives of the research

The main research objectives are as follows:

1. Analyze correlation patterns between major asset
classes such as equities, bonds, and alternatives in
response to the CPI (Consumer Price Index), Federal
Funds Rate, and implied market volatility (as a marker of
the market sentiment).

2. Evaluate diversification’s effectiveness as a risk
tool under different scenarios.

3. Offer strategic portfolio allocation and hedging
recommendations based on observed correlations.

This research employs a quantitative approach to
analyse how different investment types relate to the
economic environment. The analysis includes reviewing
existing research, collecting and statistically examining
data, and interpreting the results.

The discoveries made in this research can advance
the field of investment management, particularly in terms
of learning market dynamics to make decisions that are
more informed. For both individual investors and finance
professionals, the insights presented in this study are
invaluable in creating robust investment plans that align
with risk attitudes and financial goals.

Through the combination of theoretical expertise
and evidence-based analysis, this research aims to
provide a better understanding of how asset correlations
work, empowering individuals to make more deliberate
and strategic investment decisions.
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The paper structure

In Section 1, “Current Research Analysis”, the
paper begins with a detailed examination of the current
research landscape. We analyse the existing literature
regarding the importance of hedging, sources of market
risk and portfolio hedging strategies. In addition, we
summarise the literature findings about assets’ hedging
performance and its dependence on economic indicators,
such as inflation, federal funds rate, and market sentiment
measures.

The methodology used in this study is outlined in
Section 2: “Materials and Methods of Research”,
which describes the data acquisition, preprocessing, and
statistical analysis processes. The techniques used for the
visualisation and interpretation of the results are also
detailed here.

Section 3, “Results of Analysis of Correlations
Between Asset Classes”, presents the core findings of
the research, delving into time-varying correlations
between asset classes.

It explores the historical effectiveness of different
strategies for hedging equity market risk with other
equity sectors, bonds, gold, and alternative investments,
such as VIX. In addition, we analyse how changes in
market regimes and large financial disruptions, such as
the Dot-com bubble, the 2008 crisis, and COVID-19,
changed the hedging landscape.

Section 4: Correlation Analysis Based on
Economic Conditions extends the results from Section
3 by analysing the correlations in the context of
prevailing economic conditions. The impacts of CPI, the
Federal Funds Rate, and the VIX on asset class
correlations are systematically explored.

In the Discussion section, we discuss the
implications of the findings and the strategic insights that
can be drawn from them for portfolio management. In
addition, we outline the future research directions needed
to further extend portfolio risk understanding and
mitigation.

The paper ends with the Conclusions section,
which summarises the findings of the paper and
highlights the novel insights that contributed to the field
of portfolio optimisation.

1. Current Research Analysis

1.1. Portfolio hedging strategies and challenges

The study of asset allocation in relation to economic
conditions is a fundamental aspect of portfolio
management and financial research. The objective is to
understand how different asset classes respond to
changes in economic indicators and leverage this

understanding to optimise portfolio performance while
managing risk. This literature review critically examines
the existing body of work on the subject, focussing on
investors’ hedging strategies against various economic
risks.

The paper “Inflation hedging portfolios in different
regimes” by Marie Briére and Signori (2011) [Ombretta
Signori, 2011 [1] discusses the strategic allocation of
assets for investors looking to protect against the risk of
inflation across various economic conditions. It uses a
Vector Autoregression (VAR) model to analyse the
interplay between asset returns, inflation, and other
economic indicators over different investment horizons.

This study explores how an investor aiming for
certain real returns within specific risk parameters might
allocate assets differently depending on the economic
climate. During periods of economic instability, the
research suggests that a mix of inflation-linked bonds,
equities, commaodities, and real estate is necessary for
hedging against inflation. Conversely, nominal bonds,
equities, and commodities perform better in a stable
economic period.

The research further proposes that investors with
higher real return goals should lean more towards riskier
assets to meet their objectives. This paper outlines
optimal investment strategies for individuals based on
their expected real returns and willingness to accept risk.
This study provides a framework for understanding how
asset allocation can be adjusted to manage inflation risk
in response to the changing economic landscape.

The paper “On the Measurement of Hedging
Effectiveness for Long-Term Investment Guarantees”,
2023, by Maciej Augustyniak, Alexandru Badescu, and
Mathieu Boudreault [2] studies the hedging difficulties
and approaches in long-term portfolio management. The
authors developed a statistical framework based on
regression analysis to quantify the effectiveness of
dynamic hedges.

Another important paper, “Investing in an
Overvalued Market and Tail-Risk Hedging” by Michael
Ning and Michael DePalma, 2017 [3], discusses the
relevance and strategies of tail-risk hedging within
investment portfolios, particularly in the context of a
potential economic slowdown following a significant
period of the US economic expansion.

The authors offer a comprehensive approach to tail-
risk hedging, which includes understanding the
macroeconomic environment, exploring multiple asset
classes, and implementing cost-effective strategies. The
aim is to allow investors to remain engaged with the
market's potential while safeguarding against sudden
downturns, which was increasingly relevant given the
high market valuations and the low volatility
environment in 2017 and is relevant now, at the
beginning of 2024.
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Additionally, the paper emphasises the importance
of having a disciplined rebalancing and monetization
process to effectively manage the tail-risk hedge. By
incorporating such a hedging strategy, investors can
increase their allocation to risk assets, reaping potential
benefits while being protected from extreme adverse
events.

The paper “Forecasting Output and Inflation: The
Role of Asset Prices” by James H. Stock and Mark W.
Watson, 2003 [4], delves into the predictive power of
asset prices on inflation and economic output. An
empirical examination in this paper utilises quarterly data
on a selection of potential indicators, primarily from the
asset price category, for seven nations from The
Organization for Economic  Cooperation  and
Development over a period stretching up to four decades
(1959-1999).

This study confirms that some asset prices can
occasionally forecast inflation or output growth in certain
countries during specific intervals. However, it also
underscores the unpredictability inherent in these
indicators, as the forecasting accuracy of any indicator
within one timeframe bears no relation to its predictive
utility in subsequent periods.

The 2004 study “The Role of Real Estate in an
Institutional Investor’s Portfolio Revised” [5] offers a
profound exploration into strategic asset allocation,
researching returns across diverse asset classes, such as
commodities, precious metals, equity REITs, and their
performance during economic downturns.

Chun et al. research reveals the diversification
benefits of incorporating a broader array of assets beyond
traditional equities and bonds. Their empirical findings
suggest that certain asset classes, such as commodities
and precious metals, improve portfolio performance and
deliver gains most opportunistically during economic
contractions, thus offering insurance against adverse
economic shocks. This empirical evidence substantiates
the theory of intertemporal portfolio choice and
highlights the essential metrics for portfolio assets, such
as the dependence of returns on economic conditions.

Evaluating the literature, it becomes evident that
including tangible assets such as commodities provides a
strategic advantage in portfolio diversification. Their
performance across various economic states, especially
during adverse conditions, positions commaodities as
strategic assets rather than short-term tactical portfolio
adjustments. This is particularly relevant in the
increasing globalisation of financial markets and the
interconnection of economies, which necessitate a more
sophisticated and dynamic approach to portfolio
management.

The paper “On Hedging Properties of Infrastructure
Assets during the Pandemic: What We Learn from
Global and Emerging Markets?” by Bambang Susantono

et al. [6] studies the globalisation effects during periods
of extreme market stress, shows the emerging markets
infrastructure indices’ hedging advantages when used in
a portfolio with USD-denominated assets, especially in
periods of market stress.

The existing research also offers empirical support
for the enhanced role of alternative investments in
portfolio management, especially in a volatile
macroeconomic environment.

For example, the paper “Evaluating the Efficiency
of Financial Assets as Hedges against Bitcoin Risk
during the COVID-19 Pandemic”, 2023, by Li Wei et al.
[7] examines Bitcoin behaviour during COVID-19, risks
associated with cryptocurrency investments, and possible
hedges. It concludes that the commodities had the best
hedging potential under pandemic conditions.

These findings underscore the necessity for
investors to evaluate not only the returns but also the
timing and conditions under which these returns are
realised to optimise portfolio performance and risk
mitigation.

Another prominent direction of research is the
interplay between institutional investors, such as hedge
funds, and other market participants. The paper
“Volatility Spillovers between Stock Market and Hedge
Funds: Evidence from Asia Pacific Region”, 2022, [8] by
Sameen Fatima, Christopher Gan, and Baiding Hu shows
that stock market and hedge fund risks are mostly
independent, with stock market volatility not affecting
hedge fund returns.

1.2. Asset Class Performance
and Economic Indicators

The interplay between asset class hedging and
economic indicators has been a focal point in financial
research. We will synthesise key findings from various
studies, offering insights into how asset classes interact
under different economic conditions influenced by
factors such as inflation, interest rates, and market
volatility.

The work by Longin and Solnik, 2001, “Extreme
Correlation of International Equity Markets” [9],
highlights that correlations between equities and other
asset classes such as bonds and gold vary over time and
are influenced by market conditions. They noted that
correlations tend to increase during market downturns,
challenging the effectiveness of diversification as a risk
mitigation strategy.

1.3. Inflation

Studies examining the relationship between
inflation and asset class performance, such as “Asset
returns and inflation” by Fama and Schwert (1977) [10],



Information technologies for manufacture, business, and project management

221

have identified that inflation adversely affects real stock
returns. However, its impact on bonds can be more
pronounced because of fixed interest payments. The role
of gold as an inflation hedge has been debated, with Baur
and McDermott (2010) [11] finding that gold can act as
a hedge and haven during extreme market conditions.

1.4. Federal Funds Rate

The sensitivity of various asset classes to changes
in interest rates, particularly the Federal Funds Rate, has
also been extensively studied. Bernanke and Kuttner
(2005) [12] found a significant relationship between
unexpected changes in the target Federal Funds Rate and
stock prices. Their findings suggest that monetary policy
actions can affect equity markets immediately and
noticeably.

The inverse relationship between bond prices and
interest rates is well established in the financial literature.
Research by Girkaynak, Sack, and Wright [13]
demonstrates how bond yields respond to monetary
policy, highlighting the importance of interest rate
movements in bond investment strategies.

1.5. Market Sentiment

In the paper “Performance of volatility asset as
hedge for investor’s portfolio against stress events:
COVID-19 and the 2008 financial crisis”, 2022, by
Chinnaraja Chendurpandian and Piyush Pandey [14], the
authors evaluate the usage of volatility assets as a hedge
for extreme historical market conditions, such as 2008
crisisand COVID-19. They found that even an allocation
of 5% of the portfolio to these assets significantly
improves the portfolio return-to-risk profile.

The paper “The Investor Fear Gauge” by Whaley
(2000) [15] established it as a critical measure of market
risk and investor sentiment. Subsequent studies have
shown that high VIX levels are often associated with high
market stress, which can lead to increased correlations
among equities and between equities and other asset
classes.

The research paper “Stock Market Uncertainty and
the Stock-Bond Return Relation” by Connolly, Stivers,
and Sun, 2005 [16] also indicates that the VIX can predict
time-varying equity market correlations. Their findings
suggest that during periods of high VIX, the benefits of
diversification may diminish as assets tend to move more
closely together.

1.6. Summary

Asset classes such as equities, bonds, commodities,
and real estate respond differently to economic variables

such as inflation, interest rates, and market sentiment.
The literature reveals a complex relationship between
these asset classes and economic indicators, suggesting
varied implications for asset allocation and portfolio
diversification strategies.

The existing research also establishes a
foundational understanding of how economic indicators
affect asset class hedging efficiency and correlations.
Empirical studies provide a foundation for understanding
the efficacy of various strategies involving inflation-
linked bonds, equities, commodities, and real estate. The
literature also offers insights into asset classes
traditionally serving as market downturn hedges and their
sensitivity to interest rate changes and economic cycles.

However, there remains a gap in exploring these
relationships in the context of newer market dynamics,
such as quantitative easing and emerging market
integration. Additionally, the evolving nature of financial
derivatives and their impact on traditional asset classes
warrant further investigation. This study builds on the
existing literature, providing updated insights and
exploring unaddressed areas in modern financial
markets.

2. Materials and Methods
of Research

This study uses an empirical, quantitative approach
to explore the correlation dynamics between asset classes
and economic indicators under different economic
conditions.

This methodological framework bridges theory
with practical application, providing a comprehensive
strategy for hedging portfolios against economic risks.

2.1. Data acquisition and preprocessing

Asset price histories were obtained from Yahoo
Finance, and economic indicator data were sourced from
Federal Reserve Economic Data (FRED,
https://fred.stlouisfed.org).

The collected data were processed for consistency,
with date alignment, and missed data were filled with the
last available values. Different assets and economic
indicators have different periods and update frequencies
(e.g., inflation is updated monthly, and interest rates are
updated up to 8 times per year), so the data were
preprocessed to use the most extended possible intervals
for every subset of data analysed.

2.2. Statistical analysis

Daily asset returns were computed using the
logarithmic return formula, defined as follows



222

Radioelectronic and Computer Systems, 2024, no. 1(109)

ISSN 1814-4225 (print)
ISSN 2663-2012 (online)

_ Pt
R, = In (Pt_l), (6)
where R; represents the return at time t;

P: is the price at time t;

Pw1 is the price at time t-1.

The Pearson correlation coefficient, which is a
measure of the linear correlation between two variables,
X and Y, is calculated as

— Z(X_i) (Y_?) (7)

/z(x-i)zz(y-?)z'

where X is the mean of X;
Y is the mean of Y.

A rolling correlation was applied using a specified
window size to assess the changing relationship over
time, providing a time series of correlation coefficients.

Fisher’s z-transformation was used to transform the
Pearson correlation coefficients into a normally
distributed variable, enabling the computation of
confidence intervals. The Fisher z-value is calculated as
follows:

Iy

Z= %ln (ﬂ), (8)

1-r

and the corresponding confidence intervals were derived
using the following formula:

Cl,=z% (%) ©)

where Cl, is the confidence interval on the Fisher
z-scale;

%a/, is the critical value from the standard normal
distribution for 3/, (e.g., 1.96 for a 95% confidence
interval);

n is the sample size.

The inverse Fisher transformation

e2z_q
=G (10)
was used to interpret the results and to convert the
confidence intervals to the original correlation scale.

2.3. Visualisation and interpretation
of results

Statistical and graphical analyses were synthesised
to determine the hedging potential of different asset

classes and the impact of economic indicators on asset
performance.

Graphical representations were generated using
Python’s matplotlib library to visually convey the data
trends and correlation dynamics.

Based on the findings, policy implications are
discussed, and strategic recommendations for portfolio
hedging are described.

This study offers valuable insights into strategic
asset  allocation  through  this  comprehensive
methodological framework, particularly the hedging
capabilities of various asset classes in response to
economic shifts.

3. Results of Analysis of Correlations
Between Asset Classes

3.1. Time-Varying Correlations Between
Asset Classes

In this chapter, we examine how the correlation
between the S&P 500 stock index returns and various
other asset classes changes over time. The rolling 10, 50,
and 250 trading days (2 weeks, 2.5 months, and one year)
will be plotted. These data will provide insights into how
the assets return’s dynamic changes over short-, medium-
, and long-term periods.

The 10-day correlations are volatile and show short-
term diversification performance. 50-day and 250-day
correlations reveal more sustained trends of particular
interest to longer-term investors.

The historical correlation dynamics of other US
equity indices, such as the Dow Jones Industrial Average,
NASDAQ Composite, NYSE Composite, and Russell
2000, will be examined. These indices are especially
attractive because they allow investors to achieve some
measures of hedging and diversification without using
alternative low-risk asset classes.

Then, gold and bond indices will be investigated as
non-equity asset classes that are usually utilised in a
diversified portfolio.

Finally, the relationship between the S&P 500 and
the CBOE Volatility Index is examined to assess implied
market volatility and equity performance dynamics.

3.2. S&P 500 and Equity Indices

The correlation between the S&P 500 and the other
two major US equity indices, the Dow Jones Industrial
Average and NYSE Composite, stays very high most of
the time, averaging 0.96 (Fig. 1) and 0.98 (Fig. 2),
respectively. This suggests a strong market exposure
connection between large-cap equities, regardless of the
exact sectoral composition. Even though a 10-day rolling
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correlation displayed some variability, a one-year
correlation remained above 0.85 for all testing data.

1.0 v 1
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©
T
5 0.4
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0.2 10 days —— 10 days rolling correlation
\ ——— 50 days rolling correlation
0.0 —— 250 days rolling correlation

1992 1996 2000 2004 2008 2012 2016 2020 2024
Date

Fig. 1. Rolling correlation between S&P 500
and Dow Jones Industrial Average
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0.0 —— 50 days rolling correlation
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2010 2020
Fig. 2. Rolling correlation between S&P 500
and NYSE Composite

These results imply that the Dow Jones Industrial
Average and NYSE Composite do not offer any
meaningful diversification benefits to investors holding
the S&P 500.

For the NASDAQ Composite, the average
correlation measured was 0.86 (Fig. 3). We can see that
the correlation between the S&P 500 and the NASDAQ
Composite was lower in the 1980s and 1990s, with a one-
year correlation of 0.8.

In contrast, after the year 2000, the one-year
correlation remained above 0.9. This behaviour shift is
likely caused by an increased sectoral exposure to tech in
the S&P 500 index during the dot-com bubble and
beyond.

The correlation between the S&P 500 and the
Russell 2000 averaged 0.85 (Fig. 4), the lowest among
these four indices. This is likely attributable to Russell
2000's composition of smaller capitalisation stocks,
which may respond differently to the economic
environment than their larger counterparts, as well as a
higher number of stocks and smaller overlap with the
S&P 500.
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and NASDAQ Composite
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Fig. 4: Rolling correlation between S&P 500
and Russell 2000

3.3. S&P 500 and Non-Equity Asset Classes

The correlations between the S&P 500 and non-
equity asset classes, such as gold and treasuries,
displayed much more variability. Gold showed an
average correlation of 0.05 with the S&P 500 (Fig. 5),
indicating almost no consistent relationship. This low
correlation highlights gold’s historical reputation as a
hedge against equity market downturns and inflation.
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Fig. 5: Rolling correlation between S&P 500
and Gold (GLD)
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As for bonds, the long-term treasuries ETF had a
negative average correlation of -0.34 with the S&P 500
(Fig. 6), and the Vanguard Total Bond Fund had an
average correlation of -0.07 (Fig. 7). These results
emphasise bonds’ potential as a diversification tool and a
hedge against equity risk.
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Fig. 6: Rolling correlation between S&P 500
and Long Term Treasuries ETF (TLT)
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Fig. 7: Rolling correlation between S&P 500
and Vanguard Total Bond Fund

The difference in these two bond indices is mainly
attributable to the different testing periods, as the TLT
does not have data from the 1987-1997 years, when the
bond-to-equity correlation was the highest, while the
performance during the mutual period is almost identical.

However, long-term treasuries are likely more
beneficial for portfolio diversification because they have
higher volatility than shorter-term ones; therefore, lower
exposure is needed to obtain the same diversification
effect.

3.4. S&P 500 and Market Volatility (VIX)

A particularly insightful aspect of the analysis was
the average correlation of -0.70 between the S&P 500 and
the VIX (Fig. 8). As the VIX measures market
expectation of near-term volatility represented by S&P
500 stock index option prices, this negative correlation is

expected. In times of market turbulence, when the VIX
rises, the S&P 500 often falls, and vice versa.
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Fig. 8: Rolling correlation between S&P 500
and CBOE Volatility Index

However, the practicality of direct VIX hedging is
questionable even though ways to obtain VIX exposure
exist, such as holding VIX futures and ETFs holding
them. The decay of the VIX futures due to contango
likely outweighs any diversification and hedging
benefits.

This experiment’s findings show that while equity
indices are highly correlated, non-equity assets and the
VIX behave differently from the S&P 500. These results
suggest that non-equity assets offer valuable hedging
properties for a portfolio containing S&P 500 equities,
especially in the context of varying economic conditions
that affect market volatility and investor sentiment.

Analysing these correlations over time is essential
for constructing a resilient investment portfolio. By
understanding how different asset classes interact under
various market conditions, investors can better manage
risk and potentially enhance returns. This experiment’s
insights into the nuanced behaviour of asset correlations
provide a foundational understanding that could be
pivotal for strategic asset allocation and risk
management.

4. Correlation Analysis Based
on Economic Conditions

The hedging potential of various asset classes might
depend significantly on the underlying economic
conditions. The following experiment studies this
relationship.

We will focus on the impact of inflation, the Federal
Funds rate, and implied market volatility. As for the
assets, we will use all assets that showed meaningful
hedging and diversification benefits in the previous
chapter: the NASDAQ Composite index, Russell 2000,
Gold, Long-term treasuries ETF, Vanguard Total Bond
Fund, and the VIX index.
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In addition, to ensure the statistical robustness of the
findings, we construct the 99% confidence intervals
using Fisher’s z-transformation.

4.1. Impact of CPI on Asset Correlation

Inflation, measured by the Consumer Price Index
(CPI), significantly affects the absolute and relative
performance of the stock market. The hedging
performance of different asset classes also varies heavily
based on the current economic conditions.

The NASDAQ Composite, heavily weighted
towards technology and growth stocks, often exhibits a
distinct behaviour in response to CPI changes compared
with the S&P 500, which is a broader market
representation. In periods of low inflation, technology
companies benefit from the lower cost of capital and
general market optimism, leading to a strong positive
correlation between NASDAQ and the S&P 500.

However, the correlation diverges as the CPI
increases, signalling rising inflation. Growth stocks are
susceptible to inflation because their value depends more
on future earnings, which could be discounted more
heavily as inflation rises. This divergence in correlation
can be seen in Fig. 9, where the NASDAQ starts to show
an independent movement from the S&P 500. The
technology sector’s growth prospects may be revised
downward as borrowing costs increase and consumers’
purchasing power decreases, affecting tech companies’
future cash flows and earnings potential.
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The Russell 2000 index, which comprises small-cap
companies, can be a barometer for domestic economic
health and investor risk appetite. In an environment with
stable or low CPI levels, small-cap stocks often move in
tandem with the S&P 500, reflecting a uniform market

outlook and investor confidence, as demonstrated in the
early parts of Fig. 10.
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Fig. 10. Correlation between S&P 500 and Russell
2000 returns based on the Core Inflation

However, this correlation tends to weaken as the
CPI rises. Small-cap companies are typically more
vulnerable to inflation than their larger counterparts
because of their often-higher operational leverage and
lower pricing power. As inflation increases, the costs for
these companies can rise more rapidly than their ability
to pass on costs to customers, squeezing margins and
potentially affecting earnings. This sensitivity is reflected
in the correlations shown in Fig. 10, where the Russell
2000 exhibits a more varied correlation with the S&P 500
during higher CPI periods.

The implications of these correlation shifts are
significant for portfolio construction and risk
management. In a low-inflation environment, investors
might favour a blend of S&P 500 and NASDAQ stocks
for growth while including Russell 2000 stocks to
capitalise on a bullish outlook for the domestic economy.

Conversely, as inflation rises, a more nuanced
approach might be warranted, potentially reducing
exposure to both NASDAQ and Russell 2000 equities in
favour of assets with lower inflation sensitivity.

Bonds are susceptible to changes in inflation, as
represented by the CPI. This sensitivity arises from the
fact that fixed income generated by bonds can lose value
in real terms when inflation increases. The CPI's
movements can significantly influence bond prices and
yields, making it crucial for investors to understand this
dynamic.

Bonds are a good investment option when the
Consumer Price Index indicates low inflation. This is
because the fixed income generated by bonds retains its
purchasing power, and the risks of yield increases due to
changes in the fed funds rate and other factors are
minimal.
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The correlation between bond indices, such as the
Vanguard Total Bond Fund (VBMFX) and Long-term
treasuries ETF (TLT), and the S&P 500 during these
times is the most negative (-0.4 and -0.5 respectively), as
shown in Fig. 11 and Fig. 12.
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Fig. 12. Correlation between S&P 500 and Long-term
treasuries returns based on the Core Inflation

Bonds become less attractive when the CPI rises,
signalling increasing inflation. Higher inflation erodes
the actual value of fixed income from bonds.

The correlation between bond prices and equities
weakens as investors begin to reassess the value of
holding bonds versus other assets (commodities such as
gold, real estate investments, or alternative investments
such as cryptocurrency that keep the value better in an
inflationary environment).

Traditionally viewed as an inflation hedge, gold
presents an intriguing correlation pattern with equities in

response to CPI fluctuations. As shown in Fig. 13, there
is an observable tendency for gold to decouple from
equities as inflation rises although the relationship is not
uniformly inverse. The correlation’s variability suggests
that gold’s efficacy as a hedge may be influenced by
factors beyond the CPI, such as actual interest rates and
currency valuations.
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Fig. 13. Correlation between S&P 500 and GLD returns
based on the Core Inflation

The VIX’s correlation with equities in the context
of CPI changes, as shown in Fig. 14, indicates that higher
inflation is often accompanied by a weakened inverse
relationship between the S&P 500 and VIX. When
inflation is high, stocks might lose their value for
prolonged periods without VIX spikes. In contrast, in
low-inflation stable environments, stock market drops
are more likely to be accompanied by a market fear spike
due to unforeseen events.
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4.2. Influence of Federal Funds Rate
on Asset Correlation

The Federal Funds Rate is a critical benchmark in
financial markets that has a massive impact on all asset
classes. The value of the Federal Funds Rate determines
the market regimes and rarely changes, which allows the
portfolio hedging strategy to be customised effectively
based on it.

Equities are generally sensitive to changes in the
Federal Funds Rate. Lower interest rates typically
encourage spending and investment, buoying equity
markets.

In contrast, higher rates can dampen economic
activity, thereby impacting company profits and by
extension, stock prices.

The positive correlation among equities may
weaken when the Federal Reserve raises rates to curb
inflation or cool an overheated economy (Fig. 15 and Fig.
16). Specific sectors more sensitive to interest rates, such
as financials or real estate, might react differently than
technology or consumer goods. This sectoral divergence
offers opportunities for diversification within equity
holdings, potentially mitigating risk in a rising rate
environment.
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Composite returns based on the Federal Funds Rate

Bonds, especially longer-duration bonds such as
TLT, are directly impacted by interest rate changes. As
rates climb, new bonds are issued at higher yields,
making existing bonds with lower yields less attractive.

As shown in Fig. 17 and Fig. 18, the inverse
relationship between bonds and equity returns weakens,
likely for the same reasons as with the high CPI readings.
This shows that the diversification effects of bonds
diminish in a high Federal Funds Rate economic
environment.

The behaviour of gold and similar assets in response
to interest rate changes can be complex. Generally, as
interest rates rise, non-yielding assets such as gold
become less attractive. However, if rate hikes respond to
high inflation, gold still holds appeal as an inflation
hedge. This dual role of gold can be crucial in a portfolio,
providing a hedge against both inflation and equity
market downturns (Fig. 19).
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Fig. 20 demonstrates the correlation dynamics
between the VIX and equities during interest rate
fluctuations. The data suggests that when interest rates
rise, the inverse relationship between the S&P 500 and
VIX weakens. This may result in extended periods of
stock value decline without significant spikes in the VIX.
Conversely, market downturns are more likely to be
accompanied by a spike in market fear due to unforeseen
events in low-rate environments.
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4.3. Influence of VIX on Asset Class
Correlations

The CBOE Volatility Index (V1X), often termed the
"fear gauge,” is a critical indicator in financial markets,
reflecting the expected short-term volatility based on
S&P 500 index options. Understanding the relationship
between the Volatility Index (VIX) and various asset
classes is crucial for hedging strategies in portfolio
management.

The VIX, reflecting market volatility expectations,
can significantly influence the behaviour of different
assets. In portfolio construction, the goal often involves
finding assets with low or negative correlations,
particularly in volatile markets, to mitigate risk and
enhance portfolio resilience.

As the VIX rises, indicating increasing market
anxiety and expected volatility, a notable trend often
emerges where equities move more closely together.

High VIX levels can lead to an environment where
different stocks and sectors, which typically behave
independently, exhibit high correlations (Fig. 21 and Fig.
22).
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Fig. 21. Correlation between S&P 500 and NASDAQ
Composite index returns based on the VIX index

The rising correlation among equities in times of
high VIX is particularly problematic for diversification
as a hedging strategy. Diversification relies on the
principle that not all assets will simultaneously move in
the same direction. However, during periods of high
market stress, as indicated by a high VIX, this principle
is undermined, and the protective power of
diversification diminishes.

Equities and sectors may respond differently to
economic news or company-specific events under normal
market conditions, leading to a lower overall correlation.
However, broader market forces overshadow these
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individual differences during high-stress periods, leading
to a synchronised market response. This synchronisation
is driven by a collective risk-off sentiment where
investors either flee the market or shift to perceived safe
havens.
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Fig. 22. Correlation between S&P 500 and Russell 2000
index returns based on the VIX index

The effectiveness of hedging through equity
diversification is significantly reduced under high VIX
conditions. Alternative hedging strategies may need to be
employed, such as using options for downside protection,
increasing cash holdings, or diversifying into non-
correlated asset classes such as certain commodities or
currencies.

Generally, bonds, especially government securities
such as TLT, exhibit an inverse relationship with the
equities market in high VIX scenarios (illustrated in Fig.
23 and 24). This inverse correlation is essential for
hedging against equity risk. When equities underperform
due to high volatility, bonds can provide stability,
reducing the overall portfolio volatility.
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Fig. 23. Correlation between S&P 500 and Vanguard
Total Bond Fund returns based on the VIX index
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Adding bonds to a portfolio, particularly during
periods of anticipated high volatility, can act as a buffer.
This diversification is essential not only for stabilising
returns but also for preserving capital during market
downturns.

Gold’s correlation with equities in the context of
varying VIX levels can be an essential aspect of portfolio
hedging. Often considered a safe-haven asset, gold might
maintain or increase its value when the VIX is high.
Equities are underperforming during this time; therefore,
gold provides a hedge against market turmoil (Fig. 25).
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Fig. 25. Correlation between S&P 500 and gold returns
based on the VIX index

5. Discussion

The experimental results underscore the complexity
of asset relationships despite economic change. While
equities often move together, their relationship with
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bonds, gold, and other asset classes can shift dramatically
depending on the economic environment.

These shifts have profound implications for
portfolio management, particularly in constructing
diversified portfolios that mitigate risk. The varying
correlations under different economic conditions suggest
that a static asset allocation strategy might not be optimal.
Instead, a dynamic approach that adjusts to the economic
climate could offer better protection against market
downturns.

This research illuminated the intricate and variable
relationships between asset classes under specific
economic conditions. It highlighted the importance of
monitoring economic indicators such as inflation and
volatility when making investment decisions.

Investors seeking to optimise their portfolios in
anticipation of or in response to economic changes,
aiming to maximise returns while controlling for risk, can
leverage the results of this experiment. This study
provides empirical evidence to guide strategic asset
allocation and hedging practices in finance.

This study examined the constantly changing
correlations among asset classes, such as stocks, bonds,
and alternative assets, including gold. This study
focussed on how these correlations are impacted by
shifting economic indicators such as the Consumer Price
Index (CPI), Federal Funds Rate, and the CBOE
Volatility Index (VIX). Understanding these correlations
is crucial for comprehending the behaviour of financial
markets during stressful times and guiding strategic
portfolio management during various economic
conditions.

5.1. CPI Influence

The Consumer Price Index (CPI) is a primary
measure of inflation, reflecting changes in the cost of
goods and services. Its influence on various asset classes
profoundly affects equities, bonds, and alternative
investments such as gold. Understanding these
relationships is crucial for investors seeking to navigate
inflationary environments effectively.

Specifically, within equities, CPI uniquely affects
different sectors. For instance, technology companies and
small caps may struggle more with rising costs than
sturdier large caps. The reason for this is that the
technology industry heavily relies on future growth
prospects, and small-cap companies usually operate on
tighter margins, which makes them more susceptible to
rising costs.

As inflation grows, investors often shift money
from wulnerable areas into resilient ones such as
consumer staples and energy. As a result, inflation
changes the equity market behaviour, and the equity
sectors tend to become less correlated, increasing the

hedging opportunities.

Usually, bonds and CPI move opposite to each
other. With fixed payments, bonds lose real value as
inflation increases, dragging prices down. This
relationship is important for investors using bonds to
balance equity risk.

The impact of CPI on bonds varies with duration.
Like those represented by TLT, long-term bonds may be
more sensitive to inflation expectations because of their
longer time horizons than shorter-term bonds. This
sensitivity must be factored into portfolio decisions,
especially when managing interest rate risk.

The correlation between bond indices and equities
during high-inflation periods tends to increase,
diminishing bond hedging benefits in a high-CPI
environment.

Historically, gold has been viewed as an inflation
hedge; however, the dynamics are complex. While gold
may retain value amid high inflation, and the correlation
with equities remains mostly constant near 0, the actual
performance depends on actual interest rates and global
economic factors. For investors considering gold to
hedge inflation, grasping this multifaceted relationship is
critical.

Overall, asset class reactions to inflationary
pressures, as indicated by CPI changes, are nuanced.
Recognising these subtle responses is critical to
developing resilient investment approaches. By
strategically allocating assets in response to CPI
movements, investors can position portfolios to navigate
the trials and opportunities of inflation.

5.2. Federal Funds Rate Impact

The Federal Funds Rate, as determined by the Fed,
serves as a standard for short-term rates and indicates the
price of borrowing money. Its fluctuations can
significantly impact various asset types, shaping
investors’ choices as they navigate shifting economic
situations.

Stocks, for example, respond to the Fed Funds Rate
in ways that can significantly differ between industries.
Tech companies and small-caps, often more dependent
on debt for expansion and operations, can be especially
sensitive to rate increases. Rates directly affect
borrowing expenses and may hamper growth. In
contrast, more giant corporations may be better
positioned to handle higher rates because of their
typically more substantial balance sheets and varied
income streams.

As the Fed Funds Rate rises, tightening monetary
policy, investors may shift towards sectors considered
more secure or that benefit from the higher rates, such as
financials, which can gain from increased interest
margins. In times of lower rates, there may be a trend
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towards industries that benefit from cheaper borrowing
costs and economic stimulus, such as consumer
discretion.

The bond market distinctly exhibits sensitivity to
rate changes. Generally, bond prices move contrary to
rates, with rising rates causing lower bond prices. This
relationship is especially evident in long-duration bonds,
such as those represented by TLT, since their longer
maturity make them more vulnerable to shifts in rate
expectations.

As a result, the inverse relationship between bonds
and equity returns weakens, likely for the same reasons
as with the high CPI readings. This shows that the
diversification effects of bonds diminish in a high Federal
Funds Rate economic environment.

Gold’s relationship with the Federal Funds Rate is
complex. Because gold does not pay interest, people
usually see it as a safe place to put their money when
things are rocky. However, bonds and other assets look
more attractive when rates increase, so gold loses some
appeal.

On the other hand, super-low rates combined with
worries about inflation can boost gold as a way to
preserve wealth.

5.3. Market Sentiment Impact

Chicago Board Options Exchange’s Volatility
Index (VIX) is a well-known way to measure market
sentiment. Its changes have significant implications for
various assets, impacting their performance and
connection. For investors, understanding VIX’s
influence is key to managing portfolios when markets are
shaky.

In the stock market, the VIX has different impacts
on different sectors. Tech stocks and small caps can see
higher volatility when the VIX spikes because they
depend on future growth hopes and usually have tighter
money margins. This can make these sectors more
volatile when markets are stressed.

Investor behaviour tends to follow VIX’s
movements, often pulling back from high-beta sectors to
safer places like consumer staples or utilities when the
VIX goes up. However, this sector rotation is not
sufficient to overcome the correlation increase due to the
flight from equities to other asset classes, and as a result,
the equity diversification power almost diminishes in a
high-VIX environment.

Usually, as the VIX rises, bond prices can increase
because of a flight to safety, so they move opposite to
stocks. We have shown that the stock-bond correlation
drops from near 0O to a strong inverse correlation of -0.4
to -0.6, which shows that bonds offer great hedging
benefits in a high implied volatility market.

When thinking about gold and how it relates to the
VIX, a complicated relationship occurs. Gold is usually
seen as something stable when things get rocky. We can
see that the correlation between gold and equities remains
mostly stable with different VIX levels, and only with
very high levels of VIX (>30) does the correlation
become strongly negative, likely due to the extreme
equities downturns.

The VIX shows market sentiment and affects
different investments differently. Understanding these
reactions helps investors construct portfolios that can
handle volatility spikes and the market tanks. By
modifying their portfolios based on the VIX, investors
can smooth out the bumps and guard against downturns.

5.4. Strategic Insights
for Portfolio Management

The findings emphasise diversification and
dynamics as conditions for allocation. Traditional
diversification strategies may work in stable economic
conditions, periods of high inflation, rising interest rates,
or increased market volatility, which call for a more
nuanced approach, possibly involving a shift towards
assets with lower correlations to equities.

The varying correlations in response to CPI, Federal
Funds Rate, and VIX also shed light on effective hedging
strategies. Inflation and interest rate hikes can erode the
value of certain assets while bolstering others, such as
gold or bonds.

Similarly, high volatility periods might necessitate
alternative hedges beyond traditional asset classes.

Investors should be mindful of economic cycles and
adjust their portfolios accordingly. For instance, reducing
exposure to equities or shifting towards sectors less
sensitive to rate changes can help mitigate risk in a rising
interest rate environment.

Conclusions

The main contributions of this paper are as follows:

1. Historical evaluation of asset class dynamics and
asset hedging performance. We have shown that asset
correlations are not static over time and tend to change
drastically with changes in historical market regimes. For
instance, we have shown that after the dot-com bubble,
the bond-to-equity inverse relationship became much
stronger while the hedging potential of equity
diversification across sectors decreased.

2. The breakdown of how specific economic
conditions, such as inflation, Federal Funds Rate, and
market sentiment, influence asset class correlations,
offering an in-depth perspective on the relationship
between economic forces and asset behaviour. We have
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shown that the high inflation environment presents major
challenges to investors as standard hedging strategies
become much less effective. For example, the equity-to-
long-term bond correlation changes from -0.5 to 0 as
inflation increases above 4%, which is exactly what
happened during the 2022 market downturn.

3. Using correlation analysis, this study provides
practical portfolio diversification and hedging strategies.
It also offers multiple empirical insights that can be
directly applied to portfolio management, thus bridging
the gap between academic research and investment
practice.

This study underscores the complexity of asset
correlations despite economic and market volatility.
Understanding how different asset classes interact under
varying CPI, Federal Funds Rate, and VIX conditions is
crucial for constructing resilient and strategically
balanced portfolios. It highlights the need for investors to
remain agile, adapting their strategies to the prevailing
economic landscape to optimise returns and manage risk
effectively.

This research illuminated the intricate and variable
relationships between asset classes under specific
economic conditions. It highlighted the importance of
monitoring economic indicators such as inflation and
volatility when making investment decisions. Investors
seeking to optimise their portfolios in anticipation of or
in response to economic changes, aiming to maximise
returns while controlling for risk, can leverage the results
of this experiment.

Given the demonstrated complexity of asset
correlations under varying economic conditions, future
research should aim to develop more sophisticated
models that can accurately predict how different asset
classes will interact under various economic scenarios,
including extreme and unforeseen events.

One way to achieve this is to involve advanced
statistical methods such as randomised Markov chain-
based models [17].

Another prominent approach is the integration of
machine learning to robustly and efficiently capture the
relationship between assets using massive datasets
aggregated for decades. Many recent advances in
machine learning are likely to be helpful here, such as the
use of semi-supervised learning [18], model ensembles
[19], information-extreme machine learning techniques,
and big data analytics [20]. These methods allow the
capture of the highly complicated nuances of asset
behaviours within the economic context.

A remarkable illustration of this is the paper “Man
versus machine: on artificial intelligence and hedge funds
performance”, 2022, by Grobys et al. [21], where the
authors compare hedge funds’ returns based on the level
of automation and technology use and conclude that there

is a strong correlation between lower levels of human
involvement and higher returns.

An important generalisation of the research is the
study of broader asset classes, such as non-U.S. equities
and bonds, cryptocurrencies and real estate, and the
impact of different volatility and market stress factors.

For instance, a recent paper by Ghulam Sarwar
(2023) [22] studied options-implied market risks during
the 2008 financial crisis and its aftermath in the context
of U.S.-European stock-return correlations. The author
shows that the risks of U.S. and European stock and bond
markets change during periods of extreme financial stress
and that cross-market diversification can be extremely
useful in such scenarios, even using the same asset
classes.

Another major paper by Seema Wati Narayan,
Mobeen Ur Rehman, Yi-Shuai Ren, and Chaogun Ma
(2023) [23] examines the long-term asset correlations
and strategies based on them using data from Asia,
Central and Eastern Europe, the Middle East, North
Africa, and Latin America stock markets from 2000 to
2016. The authors develop multiple portfolios based on
the average unconditional correlation between domestic
and foreign assets to test the long-term diversification
benefits and determine optimal portfolio allocation.

Finally, one more important direction of research is
the market factors that affect asset performance,
timelines, and correlations among themselves (e.g., the
fed funds rate is very correlated with the inflation
readings, so likely the amount of information in residuals
is lower). In this way, we can extract the maximum
amount of market information while minimising noise
and data dimensions. Hossein Asgharian, Charlotte
Christiansen, and Ai Jun Hou (2023) [24] studied the
impact of risk aversion, fundamental factors, and
economic policy on market volatility and asset class
correlations. The authors find, for instance, that monthly
data frequency provides better predictive ability than
daily frequency and that risk aversion and fundamental
factors are more important in predicting volatility than
economic policy uncertainty.

Conflicts of interest
The authors declare that they have no conflicts of
interest in relation to the current study, including
financial, personal, authorship, or any other factors that
could affect the study and the results reported in this

paper.

Funding
This study was conducted without financial support.

Data availability
All data links and sources are provided in the main
text of the manuscript.



Information technologies for manufacture, business, and project management

233

Use of Artificial Intelligence
The authors confirm that they did not use artificial
intelligence technologies when creating the current work.

References

1. Signori, O., & Bri¢re, M. Inflation-Hedging
Portfolios in Different Regimes. SSRN Electronic
Journal, 2010. DOI: 10.2139/ssrn.1758674.

2. Augustyniak, M., Badescu, A., & Boudreault,
M. On the Measurement of Hedging Effectiveness for
Long-Term Investment Guarantees. Journal of Risk and
Financial Management, 2023, vol. 16, iss. 2, article
no.112. DOI: 10.3390/jrfm16020112.

3. Ning, Z., & DePalma, M. Investing in an
Overvalued Market and Tail-Risk Hedging. Fordham,
2017.  Awvailable at: https://www.academia.edu/
38186851/Investing_in_an_Overvalued_Market_and_T
ail_Risk_Hedging. (accessed 15 June 2023).

4. Stock, J. H., & Watson, M. W. Forecasting
Output and Inflation: The Role of Asset Prices. Journal
of Economic Literature, 2003, vol. 41, no. 3, pp. 788-829.
DOI: 10.1257/jel.41.3.788.

5. Susantono, B., Uddin, G. S., Park, D., & Tian,
S. On Hedging Properties of Infrastructure Assets during
the Pandemic: What We Learn from Global and
Emerging Markets? Sustainability, 2022, vol. 14, iss. 5,
article no. 2987. DOI:10.3390/su14052987.

6. Wei, L., Lee, M.-C., Cheng, W.-H., Tang, C.-
H., You, J.-W. Evaluating the Efficiency of Financial
Assets as Hedges against Bitcoin Risk during the
COVID-19 Pandemic. Mathematics, 2023, vol. 11, iss.
13, article no. 2917. DOI: 10.3390/math11132917.

7. Fatima, S., Gan, C., & Hu, B. Volatility
Spillovers between Stock Market and Hedge Funds:
Evidence from Asia Pacific Region. Journal of Risk and
Financial Management, 2022, vol. 15, iss. 9, article no.
409. DOI: 10.3390/jrfm15090409.

8. Chun, G. H., Sa-Aadu, J., & Shilling, J. D. The
Role of Real Estate in an Institutional Investor’s Portfolio
Revisited. The Journal of Real Estate Finance and
Economics, 2004, vol. 29, pp. 295-320. DOI:
10.1023/b:real.0000036675.46796.21.

9. Longin, F., & Solnik, B. Extreme Correlation of
International Equity Markets. The Journal of Finance,
2001, vol. 56, iss. 2, pp. 649-676. DOI: 10.1111/0022-
1082.00340.

10. Fama, E. F., & Schwert, G. W. Asset returns and
inflation. Journal of Financial Economics, 1977, vol. 5,
iss. 2, pp. 115-146. DOI: 10.1016/0304-405x(77)
90014-9.

11. Baur, D. G., & McDermott, T. K. Is gold a safe
haven? International evidence. Journal of Banking &
Finance, 2010, vol. 34, iss. 8, pp. 1886-1898. DOI:
10.1016/j.jbankfin.2009.12.008.

12. Bernanke, B. S., & Kuttner, K. N. What
Explains the Stock Market’s Reaction to Federal Reserve
Policy? The Journal of Finance, 2005, vol. 60, iss. 3, pp.
1221-1257. DOI: 10.1111/].1540-6261.2005.00760.x.

13. Giirkaynak, R. S., Sack, B., & Wright, J. H. The
TIPS Yield Curve and Inflation Compensation. Finance
and Economics Discussion Series, 2007, pp. 1-40. DOI:
10.17016/feds.2008.05.

14. Chendurpandian, C., & Pandey, P. Performance
of volatility asset as hedge for investor's portfolio against
stress events: COVID-19 and the 2008 financial crisis.
IIMB Management Review, 2022, vol. 34, iss. 3, pp. 242-
261. DOI: 10.1016/j.iimb.2022.10.001.

15. Whaley, R. E. The Investor Fear Gauge. The
Journal of Portfolio Management, 2000, vol. 26, iss. 3,
pp. 12-17. DOI: 10.3905/jpm.2000.319728.

16. Connolly, R., Stivers, C., & Sun, L. Stock
Market Uncertainty and the Stock-Bond Return Relation.
Journal of Financial and Quantitative Analysis, 2005,
vol. 40, iss. 1, pp. 161-194. DOl:
10.1017/s0022109000001782.

17. Lyubchyk, L., Grinberg, G., Lubchick, M.,
Galuza, A., & Akhiiezer, O. Interval Evaluation of
Stationary State Probabilities for Markov Set-Chain
Models. Proceedings of the 10th International
Conference on Advanced Computer Information
Technologies (ACIT), Deggendorf, Germany, 2020, pp.
82-85. DOI: 10.1109/ACIT49673.2020.9208932.

18. Lyubchyk, L., Galuza, A., & Grinberg, G. Semi-
supervised Learning to Rank with Nonlinear Preference
Model. Recent Developments in Fuzzy Logic and Fuzzy
Sets, Springer, Cham, 2020, vol. 391, pp. 81-103. DOI:
10.1007/978-3-030-38893-5_5.

19. Padalko, H., Chomko, V., Yakovlev, S., &
Chumachenko, D. Ensemble machine learning
approaches for fake news classification. Radioelectronic
and Computer Systems, 2023, no. 4, pp. 5-19. DOI:
10.32620/reks.2023.4.01.

20. Papchenko, O., Kuzikov, B., & Shovkoplias, O.
Enhancing functional efficiency in information-extreme
machine learning with logistic regression ensembles.
Radioelectronic and Computer Systems, 2023, no. 4, pp.
65-74. DOI: 10.32620/reks.2023.4.06.

21. Grobys, K., Kolari, J., & Niang, J. Man versus
machine: on artificial intelligence and hedge funds
performance. Applied Economics, 2022, vol. 54, pp. 1-
15. DOI: 10.1080/00036846.2022.2032585.

22. Ghulam Sarwar, Market risks that change US-
European equity correlations, Journal of International
Financial Markets, Institutions and Money, Volume 83,
2023, 101731, ISSN 1042-4431, DOl:
10.1016/j.intfin.2022.101731.

23.Seema Wati Narayan, Mobeen Ur Rehman, Yi-
Shuai Ren and Chaoqun Ma, Is a correlation-based
investment strategy beneficial for long-term international


https://www.academia.edu/38186851/Investing_in_an_Overvalued_Market_and_Tail_Risk_Hedging
https://www.academia.edu/38186851/Investing_in_an_Overvalued_Market_and_Tail_Risk_Hedging
https://www.academia.edu/38186851/Investing_in_an_Overvalued_Market_and_Tail_Risk_Hedging
https://doi.org/10.1257/jel.41.3.788
https://doi.org/10.3390/su14052987
https://doi.org/10.3390/math11132917
https://doi.org/10.3390/jrfm15090409
https://doi.org/10.1023/b:real.0000036675.46796.21
https://doi.org/10.1111/0022-1082.00340
https://doi.org/10.1111/0022-1082.00340
https://doi.org/10.1016/0304-405x(77)90014-9
https://doi.org/10.1016/0304-405x(77)90014-9
https://doi.org/10.1016/j.jbankfin.2009.12.008
https://doi.org/10.1111/j.1540-6261.2005.00760.x
https://doi.org/10.17016/feds.2008.05
https://doi.org/10.1016/j.iimb.2022.10.001
https://doi.org/10.3905/jpm.2000.319728
https://doi.org/10.1017/s0022109000001782
https://doi.org/10.1109/ACIT49673.2020.9208932
https://doi.org/10.1007/978-3-030-38893-5_5
https://doi.org/10.32620/reks.2023.4.01
https://doi.org/10.32620/reks.2023.4.06
https://doi.org/10.1080/00036846.2022.2032585
https://doi.org/10.1016/j.intfin.2022.101731

234 ISSN 1814-4225 (print)
Radioelectronic and Computer Systems, 2024, no. 1(109) ISSN 2663-2012 (online)

portfolio investors?, Financial Innovation, 2023, vol. 9,  volatility and correlation, Journal of Banking & Finance,

no. 1, 64. 10.1186/s40854-023-00471-9 Volume 154, 2023, 106929, ISSN 0378-4266, DOI:
24. Hossein Asgharian, Charlotte Christiansen, Ai  10.1016/j.jbankfin.2023.106929.

Jun Hou, The effect of uncertainty on stock market

Received 15.01.2024, Accepted 20.02.2024

E®EKTUBHICTD XEI’KYBAHHA PI3BHUX KJIACIB AKTHUBIB
B 3MIHHUX EKOHOMIYHHUX YMOBAX

Bnaoucnae May

VY chepi ITOBrocTpoKOBOTO iHBECTYBaHHSI CTpATEriyHMN PpO3MOAUT TOPTQENs € BaKIMBUM IHCTPYMEHTOM,
0COOJIMBO 3 TOYKH 30pYy VIPABIIHHA PH3UKAMH Ta ONTHMI3alii MOXimHOCTI. IcHye ©araTo cmocoOiB IOCATTH
OINTHUMAJBHOTO CKJIay mopTdens, i iX eQeKkTHBHICTh 3aJeXHTh BiJ 0arathox (GakTopiB, BKIIOYAOYH 1T iHBECTOpA,
HOro CXWIJIBHICTH IO PU3UKY Ta iHBECTHUiHHUI ropu3oHT. OIHUM 3 OCHOBHHX 3aco0iB onrtumisauii nmoptdens €
muBepcudikanis. OcHOBHa imes auBepcudikanii monsrae y miaTpuMii auBepcudikoBaHoro moptdens 3i crnado
KOpEIhbOBAaHUMHU aKTHBaMH, 110 MOXKE 3HAYHO 3MEHIIMTH BPA3JIMBICTh MOPTQENs 10 Pi3HUX PHUHKOBUX CTPECOBHX
¢axropiB. JluBepcuodikailisi € (yHIAMEHTAJIBHOIO CTpATEri€l0 B YNPaBIiHHI I1HBECTUISIMH Ta MOpTQeEneM,
HEOOXI1THOIO ISl 3MEHILIEHHSI PU3HKY Ta 301IbIIEHHs OTEHIIHHOI MPHOYTKOBOCTI B JIOBIOCTPOKOBIi MEPCIEKTHBI.
Posnopinsroun iHBECTUII MK pI3HUMHM KJlacaMHM aKTHBIB, CEKTOpaMH, reorpadiYHUMH perioHaMu Ta
IHBECTHLIITHUMH CTUJISIMH, TUBEpCUQIKallis TOIoMarae 3MEHIIUTH 3arajibHy BOJaTUIIbHICTh OpTdens. OcHOBHUM
NpeIMeTOM JOCTi/IPKeHHsSI B CTATTi € TEOPETUYHI OCHOBU MuBepcudikaiii nopTdess Ta aHaii3 iICTOPUYHUX JTaHHUX
JUTSl BUBEJCHHSI ONTHUMAJBbHHUX CTPATETiii BUKOPHCTAHHS HEKOPETbOBAHHX aKTHBIB JUIS TOKPAIICHHS MOKA3HHKIB
noprderss. MeTOr CTATTi € JOCTIIKCHHSA AMHAMIKA KOPENAIii MK PI3HAMH KJacaMH aKTHBIB, TAKUMHM SIK aKIIil,
o0utirarii Ta albTepHATHBHI HBECTHILIT, Ta TX peakiii Ha 3MiHM 1HQIIALIT, BIJICOTKOBUX CTABOK 1 BOJATUIILHOCTI PHHKY,
a TaKoX TeCTyBaHHsA Il Ha ICTOPMYHHUX JIaHMX JJIS BHBEACHHA ONTHMAJIbHHX CTpaTerii BHKOPUCTaHHS
HEKOPEeNbOBAHUX AaKTUBIB Uil MOKpalieHHs edexkTuBHOCTI moptdens. Pe3yabraTH cTaTTi JI0BOAATH MiHIUBHA
B32€MO3B'130K MIXK KJIACAMH aKTHBIB 32 KOHKPETHUX €KOHOMIUYHMX YMOB. Ha OCHOBI ICTOpHYHMX JaHUX [TOKA3aHO, SIK
Pi3HI KJIacH aKTHBIB MOXXYTh OYTH ONTHMAIILHO BUKOPHCTaHI 200 CKOPUTOBaHI Jisi 3SMEHILICHHSI PU3UKIB 1 OTpUMaHHs
BUTOJM BiJl MOXJIMBOCTEH, IO 3'SBJISIOTHCS BHACIIJIOK 3MIHM €KOHOMIYHHX ITOKAa3HUKIB. BOHM IMOKa3yioTh, 1110
nepeBard XeIDKYBaHHs akilisiMH, OOJITallissMU Ta 30JI0TOM 3HAYHOIO MIpOIO 3aJIeKaTh BiJI MPOLEHTHHX CTABOK,
BOJIATWJILHOCTI pUHKY Ta 1H}msmii. CTaTTs TakoXk IOCHiKYe peKoMeHamii i IHBECTOPIB MIOJO0 ONTHMAIBHOIO
po3tioziny mopTdens Ta YIpaBliHHA pU3UKaMU. Y BHCHOBKY, JUHaMIiuHE YIPaBIIHHS MOPTQENeM € BaKIUBUM
IHCTPYMEHTOM JUIsi 3MEHIICHHS 3arajibHOi BOJIATHJIBHOCTI MopT(ens Mpu OAHOYACHIM Makcumizamii JOXiJZHOCTI.
EdexruBnicth nuBepcudikaiii pi3HHX KiaciB (HiHAHCOBMX AaKTUBIB 3aJIEKUTh BiJl OCHOBHHX €KOHOMIYHHX
MOKa3HUKIB, TaKUX sIK 1HQJISIMISA, TPOIEHTHI CTaBKM Ta BOJATWIBHICTH PUHKY. Lli pe3ynbTaté MOXYTh OyTH
BUKOPHCTaHI 1HBECTOpaMH, SIKi MPArHyTh ONTUMIi3yBaTH CBOI mopTdei HarepenoaHi ab0 y BiAMOBIAb HA EKOHOMIYHI
3MiHH, 1100 MAKCHUMI3YBaTH JIOXiJHICTh, KOHTPOIIOIOYH MIPU IbOMY PU3HK.

Koarouogi ciioBa: xemkyBaHHs nopTderns; AuBepcrdikaliis; eKOHOMIUHI YMOBH; KOPEJISLis aKTHBIB; 1H(IsIIIHHII
BIUIMB; PUHKOBA BOJIATWIILHICTh; CTPATETIUHUI PO3IO/III aKTHBIB; YIPABIIHHSI PU3UKAMH.
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