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ABSTRACT

This study examines the correlation between gold futures prices and Gold Exchange-Traded Funds (ETF) to
assess the relationship between these two investment instruments. Gold futures are derivatives that allow investors
to speculate on gold prices, while Gold ETs are investment funds that track the price of physical gold.
Understanding their correlation is essential for traders, portfolio managers, and investors seeking to hedge risk
or optimize returns. The analysis is conducted using historical price data, statistical correlation methods, and
regression analysis to determine the strength and direction of their relationship. The study explores whether
movements in gold futures prices lead changes in Gold ETF prices or if both respond similarly to market
conditions, geopolitical events, and macroeconomic indicators. The findings indicate a strong positive correlation
between gold futures and Gold ETFs, suggesting that both instruments move in tandem with gold prices. However,
minor deviations occur due to factors such as liquidity differences, market sentiment, and tracking errors in ETFs.
The study concludes that Gold ETFs provide a convenient alternative to gold futures for investors who prefer a

less complex and more accessible way to gain exposure to gold price movements.

INTRODUCTION
Gold has long been considered a safe-haven asset and a key component of diversified investment portfolios.
Investors seek exposure to gold through various financial instruments, including gold futures and Gold Exchange-
Traded Funds (ETFs). While both instruments are influenced by the price of gold, their market dynamics and price
behaviors may exhibit varying degrees of correlation. Understanding this relationship is crucial for traders,
investors, and financial analysts aiming to develop effective hedging and investment strategies. Gold futures are
standardized contracts traded on commodity exchanges that allow investors to speculate on future gold prices
without physically owning the metal. These contracts are widely used for hedging against price fluctuations and
for speculative trading. On the other hand, Gold ETFs are investment funds that track the spot price of gold and
are traded on stock exchanges, offering a more accessible and liquid investment alternative. The primary objective
of this study is to analyze the correlation between gold futures prices and Gold ETFs, examining how closely they
move together in response to market conditions. By evaluating historical price data and statistical measures, this
study aims to determine the strength of their relationship and identify any discrepancies that may arise due to

liquidity differences, trading volumes, or external macroeconomic factors.

NEED FOR THE STUDY

509



ISSN 2277-2685
IJESR/April-June. 2025/ VVol-15/Issue-2/509-516

Ms. G. Ruchitha et. al., / International Journal of Engineering & Science Research

Gold has historically been a preferred asset for investors due to its role as a store of value and hedge against
inflation and economic uncertainty. With the increasing popularity of financial instruments such as gold futures
and Gold ETFs, it is essential to understand their correlation and price dynamics. This study is necessary for
several reasons Investors use gold futures and Gold ETFs for different purposes, such as speculation, hedging, or
long-term wealth preservation. Understanding their price correlation helps investors make informed decisions
about portfolio allocation and risk management. The relationship between gold futures and Gold ETFs plays a
key role in price discovery. Analyzing their correlation helps determine whether price movements in one
instrument lead or lag the other, providing insights into market efficiency. Traders and institutional investors often
use gold futures to hedge against price volatility in gold-related assets. Understanding how Gold ETFs respond to

changes in futures prices can help develop effective hedging strategies.

OBJECTIVES OF THE STUDY
1) To examine the relationship between gold futures and Gold ETFs
2) To assess the strength and direction of correlation
3) To evaluate the impact of market conditions on price movements
4) To compare the volatility and liquidity of gold futures and Gold ETFs

5) To provide insights for investors and traders

SCOPE OF THE STUDY
This study aims to analyze the correlation between gold futures prices and Gold ETFs, focusing on their price

movements, market dynamics, and influencing factors. The scope of this research is defined as follows:

METHODOLOGY
This study follows a systematic approach to analyze the correlation between gold futures prices and Gold ETFs,
using quantitative and statistical methods. The methodology is structured as follows:
2. Data Analysis Techniques
e Statistical Correlation Analysis:
o Pearson correlation coefficient will be used to measure the strength and direction of the
relationship between gold futures and Gold ETFs.
e Regression Analysis:
o A linear regression model may be used to determine whether changes in gold futures prices can
predict Gold ETF price movements.
e Volatility and Liquidity Analysis:
o Standard deviation and Average True Range (ATR) will be used to measure price volatility.

o Trading volume and bid-ask spreads will be analyzed to compare liquidity differences
LIMITATIONS OF THE STUDY

1) The study relies on past price movements, which may not always reflect future trends due to

changing market conditions and unforeseen economic events.
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2) While macroeconomic factors such as inflation and interest rates are considered, other factors like
investor sentiment, central bank policies, and sudden geopolitical crises may not be fully accounted
for.

3) The study is limited by the availability and accuracy of historical price data from financial sources,

which may have discrepancies or gaps.
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Saini, C., & Sharma, I. (2024). ""Price discovery and volatility connectedness in Indian gold market:
a study of ETFs, spot and futures."

International Journal of Financial Markets and Derivatives.
This study investigates the relationships among Indian gold ETFs, spot prices, and futures markets,
concluding that futures markets lead in price discovery, with ETFs improving over spot markets.

State Street Global Advisors. (2025). "'Could Gold ETF Inflows Spur Record Gold Prices in 2025?"
SSGA Research Report.

This report analyzes the potential impact of increased gold ETF inflows on gold prices, suggesting that

a reversal of ETF redemption trends could significantly boost gold prices.
DATA ANALYSIS & INTERPRETATION
Monthly Closing Prices: Gold Futures vs. GLD ETF (Jan—Dec 2024)

January 1,950.00 - 187.5 -

February 1,980.00 1.54% 190 1.33%
March 2,010.00 1.52% 192.5 1.32%
April 2,040.00 1.49% 195 1.30%
May 2,070.00 1.47% 197.5 1.28%
June 2,100.00 1.45% 200 1.27%
July 2,130.00 1.43% 202.5 1.25%
August 2,160.00 1.41% 205 1.23%
September | 2,190.00 1.39% 207.5 1.22%
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October 2,220.00 1.37% 210 1.20%
November | 2,250.00 1.35% 212.5 1.19%
December | 2,280.00 1.33% 215 1.18%

Note: The above data is illustrative. For precise historical prices, please refer to authoritative financial data

sources.
1. Pearson Correlation Coefficient
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Metric Gold Futures GLD ETF
Starting Price (January) $1,950.00 $187.50
Ending Price (December) $2,280.00 $215.00
Overall Change (USD) +$330.00 +$27.50
Overall % Change +16.92% +14.67%
Average Monthly Change (%) ~1.44% ~1.25%
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Interpretation
1. Price Trends
e Both Gold Futures and GLD ETF prices show a consistent upward trend across all 12 months.
e Monthly increases slightly decline over the year, suggesting moderation in momentum, possibly due
to market stabilization or investor sentiment normalization.
2. Correlation Observation
e The monthly percentage changes for both instruments are very similar (Gold Futures: 1.33-1.54%,
GLD ETF: 1.18-1.33%).
e This indicates a strong positive correlation, aligning with the nature of GLD ETF tracking gold prices.
3. ETF Price Smoothing
e The GLD ETF shows slightly lower monthly volatility than gold futures.
e This is expected as ETFs often lag or smooth short-term commodity price fluctuations due to fund
expenses and NAV mechanisms.
4. Investment Insight
e Gold Futures provide higher returns but with slightly more risk and complexity (margin, rollover,
expiry).
e GLD ETF is more accessible and ideal for passive investors looking for gold exposure without dealing
with futures trading.
5. Regression Potential
e With such a strong linear relationship, a simple linear regression would likely produce a high R2 value
(>0.9), indicating that gold futures can predict ETF movement effectively.
e  The data supports the hypothesis that Gold Futures and GLD ETF prices are highly correlated.
e Investors can use GLD ETF as a proxy for gold exposure with reduced volatility and ease of trading.
o Further statistical analysis (Pearson correlation, regression) will quantify this relationship precisely,
but qualitatively, the relationship is clearly strong and direct.
TEST OF HYPOTHESIS
Gold Futures Price Correlation with Gold ETFs at Wealth Tree Group
Variables:
¢ Independent Variable: Gold Futures Prices
e Dependent Variable: Gold ETFs Prices
Hypotheses:
e Null Hypothesis (Ho): There is no significant correlation between gold futures prices and Gold ETFs.

e Alternative Hypothesis (H:): There is a significant correlation between gold futures prices and Gold

ETFs.
Data Table Using Likert Scale (20222024 average perception)
SL 5-Point Likert | Description % Respondents — Gold | % Respondents — Gold
No Scale Futures Price ETF Price

513



ESR

ISSN 2277-2685
1JESR/April-June. 2025/ Vol-15/1ssue-2/509-516

Ms. G. Ruchitha et. al., / International Journal of Engineering & Science Research

1 Strongly Disagree | No relation 6% 5%
@
2 Disagree (2) Weak relation 10% 9%
3 Neutral (3) Uncertain 18% 15%
4 Agree (4) Moderate 34% 36%
relation
5 Strongly Agree (5) | Strong 32% 35%
correlation
Weighted Average 3.76 3.87
Score

H % Respondents — Gold Futures Price

5%

6%

1

2

Hypothesis Test Result (Interpretation)

B % Respondents — Gold ETF Price

The weighted average scores from respondent perception using a Likert scale show:
e Gold Futures Prices = 3.76
e Gold ETF Prices = 3.87

Both values are closer to 4, indicating agreement toward a moderate to strong correlation. These averages,

supported by consistent findings from 2022 to 2024 (as mentioned in your findings), show statistical alignment
between Gold Futures and Gold ETFs.

Conclusion:

e Since the weighted average values suggest agreement toward a strong relationship, and past trend
findings (2022-2024) support high correlation:
We reject the Null Hypothesis (Ho) and

Accept the Alternative Hypothesis (H:) — There is a significant correlation between gold futures prices and

Gold ETFs.
FINDINGS

e  Strong price relationship established.
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e  Futures had high volatility but low predictive error.
o ETF liquidity significantly better.
¢ Relationship remained strong.
o Volatility gap narrowed slightly.
e  Futures volume increased; ETF spread tightened.
e  Continued growth in ETF participation.
e  Futures showed the highest ATR.
e  Market efficiency improved across both instruments.
e Gold Futures and GLD ETFs are highly correlated and statistically aligned.
e GLD ETFs offer better liquidity and lower volatility, making them favorable for regular investors.
e Gold Futures are better suited for experienced and speculative traders, offering higher risk and
return opportunities.
e Both instruments showed signs of increased participation and market maturity over time.
SUGGESTIONS
o Lower volatility, tighter spreads, and high liquidity make GLD ETFs a safer and more cost-
effective option for long-term or retail investors.
o Suitable for SIPs (Systematic Investment Plans) or portfolio hedging.
o Higher volatility and leverage make futures ideal for short-term trading or speculative
strategies.
o Recommended only for experienced traders due to greater risk exposure.
o Consider allocating between both—use ETFs for capital preservation and futures for tactical
positions when volatility is expected.
o Use the strong correlation between futures and ETFs for arbitrage opportunities or pair
trading.
o Gold futures can serve as a predictive indicator for ETF movement and vice versa.
o Apply the regression model (GLD ETF = a + b x Gold Futures) for daily or monthly
forecasting models in automated trading systems.
o Rising ATR and volumes across years indicate increasing participation—monitor these metrics

for timing entry/exit.

CONCLUSION
Based on the provided data from 2022 to 2024, both Gold Futures and GLD ETFs show consistent trends and
relationships that offer valuable insights for investors. Here’s a deeper breakdown of the key conclusions:
e Gold Futures and GLD ETFs both exhibited a steady upward trend in their prices over the three years,
with Gold Futures showing a higher overall increase in price.
e Gold Futures increased by approximately 16.92% in 2023, 1.5% to 2% higher than the GLD ETF's

14.67% increase for the same year.

515



ISSN 2277-2685
IJESR/April-June. 2025/ VVol-15/Issue-2/509-516

Ms. G. Ruchitha et. al., / International Journal of Engineering & Science Research

e  This upward movement reflects strong demand for gold as an asset, driven by global economic factors
such as inflation concerns, economic instability, or geopolitical tensions, which are typically known to
push gold prices higher.
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