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Abstract

This research examines how interest rate changes in the US have affected the relationship between gold returns and stock market performance (S&P 500 and Nasdaq) over the twenty-year period from 2005-2025. Although gold has always been considered a safe-haven investment, many studies show that the relationship between gold and stock prices significantly across different macroeconomic cycles. This research uses quantitative methods, including regression analysis of 249 monthly data points to explore how the effectiveness of gold as a hedge changes during various monetary cycles. The results indicate that gold has a conditional performance and acts as a superior defensive asset when interest rates are decreasing. During these periods of decreasing interest rates, gold yields higher average returns than during periods of rising interest rates and maintains a near zero correlation with the S&P 500, showing that it is statistically independent from the volatility of equities. On the other hand, as interest rates increase, the opportunity cost of holding non-yielding assets rises, weakening gold's protective role. These results show that gold's diversification benefits are not constant but heavily depend on the Federal Reserve policy, providing insights for risk management in shifting economic environments.
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CHAPTER ONE: INTRODUCTION

1.1 Background and Context 
Over the last two decades, the effect of US monetary policy on gold and equity prices has been a key focus in financial economics. The past twenty years have seen various types of monetary cycles, including pre-2008 tightening, post-crisis lowered rates, the 2015 to 2018 normalisation, the rate cuts of 2020 and the 2022 tightening cycle; these cycles influence how investors allocate assets (see appendix A). This context is essential for examining how changes to interest rates impact gold's characteristics as both an inflation hedge and a Safe haven asset.

Gold is a defensive asset. Baur and Lucey (2010) argue that Gold is powerful Safe haven asset for the US stock market, which significantly reduces overall financial losses when the market is hit by extreme negative economic events. However, this keeps changing. Gold isn't reliable in every economic situation because it negative price relationship breaks down during both highly volatile and low-volatile market extremes (Hood and Malik, 2013). 

Gold doesn't pay any interest, and its value is highly impacted by decisions made by the U.S. Federal Reserve (the Fed) about interest rates and money supply (Baccarini et al., 2024). Similarly, the US Federal Reserve unexpectedly cuts interest rates by 25 basis points, and this action has a powerful and immediate effect: stock values generally increase by around 1% (Bernanke & Kuttner, 2005).  According to the World Gold Council (2019) rising rates make gold expensive to hold compared to other assets, so investors buy less gold at that time, while falling or negative real interest rates support gold prices. Thus, global financial shifts in asset valuation are not the result of unchanging economic principles but instead reflect the outcomes of considered monetary policy decisions.

Changes in the stock market relate to what the US fed is doing with interest rates and money supply. During monetary policy periods, valuations of the S&P 500 and Nasdaq tend to expand because lower discount rates increase the present value of future earnings (Board of Governors of the Federal Reserve System, 2021). However, an increase in interest rates tends to be an adjustment to the stock market to reflect those changes, which often leads to increased volatility. 

A significant limitation of existing research is its short time frame. Much of the literature on gold's safe-haven role investigates short periods, such as the 2008 global financial crisis, rather than analysing multiple interest-rate cycles over long periods. For example, Baur & McDermott (2010) focus on the correlation between gold and stock market returns during periods of market distress, using an econometric model that focuses on extreme returns and conditional volatility; but their analysis did not investigate US interest rates as descriptive monetary factor. 

This study addresses an important gap by examining the 2005-2025 period, which include diverse economic conditions, increased financial market volatility, major shifts in monetary policy and the potential for future market developments. The research evaluates how gold's hedging and Safe-haven properties will change or becoming stronger or weaker depending on both the direction and changes in US interest rates.

1.2 Research Problem Statement
People generally see gold as a Safe haven asset because it has historically had a negative correlation to equity markets. This strong inverse relationship, particularly during times of financial crisis, leads investors buy gold to hedge against losses in the equity markets. However, the empirical evidence shows that the gold to equity correlation is far from stable; the relationship fluctuates significantly across different macroeconomic and market regimes (Baur & McDermott, 2010). Beckmann, Berger and Czudaj (2015) found that the relationship between Gold and equities is nonlinear, and changes depending on market conditions. During market distress, gold is considered as a Safe haven (negative correlation). However, during normal periods, gold does not move in the opposite direction of the market. This makes it difficult for investors to protect their money or balance their portfolios effectively.
Fluctuating interest rates create market volatility, which encourage investors to shift into safe-haven investments. Gold is an attractive asset class to investors to help them protect against market risk. In this context, investors turn to gold to preserve purchasing power and safeguard their portfolios from inflation or economic shocks (Baur & Lucey, 2010). 
To investigate the inconsistent behaviour of gold and the crucial role of interest rates in shaping asset correlations, this study examines how US interest rate dynamics influence fluctuations in the correlation between gold returns and US equity indices S&P 500 and Nasdaq. Using correlation and regression analysis in Excel, the research aims to identify the conditions under which gold consistently function as a Hedge but not a distinct Safe haven (He et al., 2018), thereby informing portfolio construction and risk management. 

1.3 Research Aim
The aim of this research is to examine the effect of changes in US interest rate change between 2005 to 2025 on gold's effectiveness as a hedge and Safe haven against the S&P 500 and Nasdaq. The purpose of the study is to determine whether gold provides a reliable Safe haven during periods of stock markets volatility and to analyse how changes in monetary policy influence this relationship.

1.4 Research Objectives
1) This research will investigate the correlation between US interest rate shifts and the profitability of gold investments during the 2005 - 2025 period.
2) This study will examine the performance of gold and US stock markets (S&P 500 and Nasdaq), separating the data based on different phases of the interest rate cycle.
3) This study will assess how the effectiveness of gold in protecting portfolios and holding value during crises (Safe haven) changes when interest rates move up or down under different market conditions.
4) This study will evaluate how these established relationships impact portfolio diversification and risk management.
1.5 Research Questions 
[bookmark: _Hlk214891373]RQ1: What is the relationship between changes in US rates and the movement of gold and US equity returns during the periods of 2005 to 2025?
RQ2: Is gold a hedge or against the US equity returns during the periods of high or low interest rates?
RQ3: What is the relationship between the price of gold and the returns of the US stock market during the changing of interest rates?
RQ4: How does the changing relationship between gold and US stock returns for portfolio diversification and risk management.

1.6 Significance of Study 
This research is an important contribution to financial literature by providing practical advice. This study will conduct a systematic analysis of data from 2005 to 2025; to detail how the return of gold and US equities (S&P 500 and Nasdaq) correlate with periods of increasing and decreasing US interest rates, a relationship often overlooked in crisis analysis. A quantitative analysis using correlation and regression in Excel is a robust way to assess the relationship between Federal Reserve monetary policy and Gold’s as a potential hedge and Safe haven asset. The findings provide insights for portfolio diversification and risk management, specifically that higher interest rates are expected to weaken gold's Safe haven role due to increased opportunity cost, while falling rates provide a stronger hedge against inflation. Consequently, investors and financial professionals can more effectively develop their asset allocation plans and manage risks associated with changing economic conditions.

1.7 Dissertation Structure Overview
The dissertation consists of five chapters. Chapter one provides an overview of the research problems, places the research in context and establishes the purpose of the dissertation; Chapter Two provides a review of existing literature and identifies the research gap. Chapter Three, The Methodology, describes the design of the research, the processes for collecting the data and analysis techniques. Chapter Four is where the data analysis is detailed. In the final chapter, the discussion and Conclusion analyse and explain the original research questions, clarify the significance of findings, address the study's limitations and propose ideas for future studies in this area.

FIGURE 1: Outline of the Chapters in this dissertation
(Source: Author)












Chapter Two: Literature Review

2.1 Introduction to the Literature Review
The relationship between gold and equity markets helps provide stability in a diversified investment portfolio. This research explores how US interest rates influenced the connection between gold prices and the stock market from 2005 to 2025. It focuses on how gold acted differently than the S&P 500 and Nasdaq when interest rates changed. Understanding this relationship is not a theoretical concept; it has real-world implications for creating and managing portfolios. It shows Federal Reserve Monetary Policy makes assets like gold more or less attractive compared to growth-oriented equities.
This research focuses on three concepts: Modern Portfolio Theory (MPT), Safe Haven and Hedges and Interest Rate Theory. Gold is a hedge against market volatility, but its ability to protect is conditional on the shock rather than being a constant certainty (Baur & McDermott, 2010). Gold may act as a hedge by maintaining correlation with equities on average; However, its effectiveness shifts significantly depending on the interest rate cycles. This instability shows gold's role as a protective asset during periods of economic volatility or rising interest rates, which increase the opportunity cost of holding an asset that provides no passive income.
This chapter provides a comprehensive analysis of the foundations of diversification and defines the specific roles of 'hedge' and 'safe havens'. It examines the historical correlation patterns between gold and US stock indices over time, specifically evaluating how these relationships shift during periods of market uncertainty such as the 2008 Financial Crisis and the COVID-19 pandemic, compared to periods of market stability. Furthermore, it explores how fluctuations in interest rates influence both the demand for gold and the valuation of equity markets. This chapter identifies a research gap in existing literature and establishes testable research hypotheses from the theoretical framework.
This chapter concludes with a discussion of the gap in the literature and introduces a conceptual framework that establishes testable research hypotheses. This framework illustrates that the relationship between gold and equity is conditional on the US interest rate environment.

2.2 Theoretical Foundations
The relationship between US interest rates, gold return and US equity markets is based on three financial theories: Modern Portfolio Theory (MPT), Safe Haven and Hedge Theory and Interest Rate Theory. These theories explain how gold is used as a diversification or hedging strategy, when it comes to different monetary policy environments.

2.2.1 Modern Portfolio Theory 
According to MPT, investors can reduce risk by using different types of assets with low or negative correlations. The theory assumes that investors seek to earn the highest expected return for a given level of risk (Zhang et al., 2018).
Risk- Return Trade-off: Modern Portfolio Theory recommends using gold for balancing a portfolio because its price movements don't follow the ups and downs of stocks and bonds. However, gold might not always reduce risk, its protective value often weakens when markets are stable and investors seek higher returns (Faraj, McMillan & Al-Sabah, 2025).
Correlation’s Importance in Diversification: Uyar et al. (2022) found that while Gold is a valuable diversifier against US stock because its value has a weak or inverse relationship with equity prices. Its correlation with other assets shifts. The study notes this correlation increases during periods of economic stability, which reduces its capacity for risk reduction. This challenges the basic premise Modern Portfolio Theory that cross-asset relationships are unchanging.
2.2.2. Safe Haven Theory vs. Hedge Theory
Safe Haven and Hedge concepts enhance Modern Portfolio Theory to protect portfolio effectively. A hedge protects in every day's market fluctuations, while a safe haven is the asset that holds value when financial crises (Baur & McDermott, 2010).
Hedge: It is an investment instrument characterized by, on average, a consistently negative or zero correlation with equity markets (Baur & McDermott, 2010).
Safe Haven: It's an asset that offer protection because its value moves independently of the market during a crash (Baur & McDermott, 2010).
Therefore, gold has demonstrated properties of those roles, indicating its dynamic function across different market cycles. 
Permanent vs Temporary Safe Haven: Gold is considered a safe investment. It offers security when a financial crisis is temporary but stops as the market stabilizes (Baur & McDermott, 2010). Therefore, Gold is usually seen as a safe investment. However, different government policies on interest rates can influence how long gold remains a reliable asset in the economy.
Crisis Dependence: Gold's role as a Safe haven asset depends on the specific crisis. For instance, it was a reliable safe place during the 2008 financial crisis (S. et al., 2025), and its initial dip during the COVID-19 shock was followed by a sharp recovery (S. et al., 2025). This difference indicates that the effectiveness of the Safe haven relates to the monetary policy adjustments. Liu et al. (2025) suggest that when the Federal Reserve makes interest rate cuts like in 2008 and 2020, people find gold more attractive as an investment.
 
2.2.3. Interest Rate Theory 
Interest rate theory guides a central bank's monetary policy, which influences the market prices of financial assets such as gold and stocks.
Opportunity Cost of Holding Gold: Gold doesn't generate regular income. Youvan (2024) argues that If rates rise, other investments generate higher returns, which reduces the incentive to hold gold. When interest rates decline, the 'cost' of owning gold goes down, and this is the main factor boosting the demand for gold.
Interest rates affect equities: Higher interest rates negative effect on stock valuations and it also reduce current corporate profitability by increasing debt costs. When interest rates are low, the stock market goes up (U.S. Bank, 2025). Therefore, Gold is considered a safe asset when the stock market is volatile or uncertain, especially when interest rates are changing.
Federal Reserve Policy Impact: Federal Reserve controls monetary policy, and its actions crucially impact real interest rates. When other investments aren't paying interest, gold looks more attractive because there is little interest income to give up from other investments (PIMCO, 2025).

2.3 Gold as a Hedge and Safe Haven
Gold role is divided into two functions: (1) as a hedge during normal market conditions and (2) as a safe haven during periods of extreme market stress. This section will evaluate global evidence on these roles, discuss empirical research and illustrate how gold's performance is conditional and based on a time series analysis.

2.3.1. Gold as a Hedge
A hedge is an asset that is weak or strong with another asset on average. A safe haven is an asset that is weak or strong with another asset, but only in specific periods, such as during times of falling stock markets (Baur & McDermott, 2010). Liu et al. (2025) proves that during times of financial turmoil like a stock market crash or recession, the gold moves in the opposite direction of stocks. Gold's main characteristic is to reduce overall portfolio risk rather than generate higher returns.
Gold doesn't move in the same direction as the stock market; it helps protect investments. This difference in movement is what makes it a valuable hedge (Baur & McDermott, 2010). The purpose of this correlation is to benefit long term investors seeking portfolio strength over than immediate speculative returns.
Gold is not a permanent or fixed hedge; its effectiveness depends on the situation.  Dee, Li & Zheng (2013) demonstrate that the relationship between gold's correlation and stock market performance depends on the macroeconomic conditions and market expectations. This indicates that gold is not always an effective hedge, it only works under depending on the situation.

2.3.2. Gold as a Safe haven in Crises 
A Safe haven asset is one that increases its value during periods of extreme market turmoil. The historical performance of gold during global crises has led to it being considered one of the most reliable forms of a Safe haven asset.
When the financial world collapsed in 2008, gold's value demonstrated its strength (S, Vinod & Jose, 2025). Baur & McDermott (2010) find that during large market declines; there is a negative correlation between gold and equity markets in many countries. This correlation reflects a rapid increase in investors demand for gold.
The COVID-19 shock influences represented this situation. According to World gold council (2020), When the crisis started, the price of gold fell at the same time as stocks because investors were selling both assets to get their hands on cash. However, gold bounced sharply and reached record highs as uncertainty in the world and an easier monetary policy became more attractive (S, Vinod & Jose, 2025). Overall, these patterns support the view that gold functions as a safe haven asset during periods of crisis.

2.3.3. Conditional and Time-Varying Nature of Gold
Gold is a hedge and a safe haven. These things are dependent on time and conditions (Baur & McDermott, 2010). Gold is not a reliable asset for investors across all time periods, and its performance depends on the overall market environment (Beckmann et al.,2015). 
When market volatility is high, investor buy gold. It is viewed as a safe-haven investment. In contrast, during market is stable, gold can act more like a regular investment, which reduces its diversification benefits (S, Vinod & Jose, 2025).
The difference between a crisis period and non-crisis period is vital. While gold acts as a hedge on average, it only demonstrates its value as a safe haven when the stock market crashes (Baur and Lucey, 2010).
Investor sentiment influences gold prices. According to the World Gold Council (2025), Gold is a strong asset because investors turn to it during economic uncertainty. Conversely, some investors may shift away from physical holdings to profit-taking, while others avoid the market entirely when price volatility is high.
In conclusion, gold function as both a hedge and a safe haven, but only under specific conditions. Its role is heavily influenced by inflation, market volatility, investor sentiment and financial crises. This time-based factor is essential for helping gold's effectiveness in portfolio diversification and risk management.

2.4. Relationship Between Gold and Equity Returns 
This section shows the relationship between gold prices and the US stock market. By understanding how these two assets act on their own, how macroeconomic variables like interest rates impact both gold and equity markets. This research suggests that gold is an effective hedge for investors who are heavily focused on equity market.

2.4.1. Historical Correlation Patterns 
Historically, Gold has been a hedge. Investors use it because when the stock market goes up and down, gold tends to do its own thing, which keeps their wealth more stable (Baur & McDermott, 2010). According to Daneshrad (2024), stocks are productive assets that build wealth by generating profits and dividends, gold is a passive asset that doesn't pay anything; it only appreciates in value if the market price increases. Therefore, while gold acts as a hedge, it is not a safe asset on its own; its price can fluctuate wildly depending on what's happening in the market.

2.4.2. During Market Stress
Gold is safe asset during extreme market volatility. It is defined as an asset that is negatively correlated with other assets during a stock market crash (Baur & McDermott, 2010). 
During market crashes, such as 2008 the global financial crisis and 2020 COVID-19 downturn, gold is an effective hedge for stock markets (Ourir et al., 2021). Therefore, gold remains a reliable asset for reducing risk when stock markets are declining.
2.4.3. During Stable Market 
During periods of market stability and profitability, gold is no longer a popular investment. Even though the stock market is booming, gold is still worth holding because it helps balance out market swings (UBS, 2025). 
Between 2012 and 2019, the stock market was rising, so gold wasn't popular investment. Most investors preferred to invest in the S&P 500 instead (Norland, 2024). This highlights gold's role as protector against the ups and downs of the market.

2.4.4. Evolution of analytical approaches
The relationship between gold and stocks frequently fluctuates; therefore, researchers use advanced statistical models to focus on evolving market risks.
Advanced Models: Financial economists utilize GARCH models to capture variations in volatility due to time dependence (Engle, 2002). Additionally, the DCC model allows them to track how the fluctuations of various asset classes correlate with each other over time (Engle, 2002).
Contribution of this study: By using correlation and regression, this study adopts a systematic approach to identifying the impact of US interest rates on different economic periods. An analysis of the 2005-2025 period through interest rate cycles shows that gold and equity performance are driven by monetary policy rather than market fluctuations.

2.5 Role of US Interest Rates and Monetary Policy
US interest rates and monetary policy play a key role in the interaction between gold returns and US equity returns. This study examines how interest rate changes influenced the relationship between gold and U.S. equity returns during the 2005 - 2025 period. 


2.5.1. Impact of US Interest Rates on Gold
Higher interest rates make it too expensive to hold on gold, because it doesn't pay any interest like a bank account does (Jones, 2023). This shows a decline in demand for gold and places downward pressure on its price. Conversely, Lower real interest rates reduce the opportunity cost of holding non-yielding assets. This makes them a more attractive 'safe haven' for investors looking to store wealth without losing value in a low-rate environment (Dasgupta, 2025).
Understanding the difference between nominal and real interest rates is essential for analysing movements in gold prices. Barsky et al. (2021) suggest that nominal interest rates are driven, by monetary policy and other government actions, while real interest rates are adjusted for inflation and provide a more accurate information regarding the economic cost of holding non-yielding assets. In the US, gold and interest rates are linked, especially during economic downturns. Consequently, gold prices shift whenever real interest rates change (Apergis et al., 2019). This shows the relationship between gold and interest rates. Gold doesn't pay interest; it is more popular when rates are low. When interest rates increase, gold becomes less attractive because other investments earn more, causing the price of gold to drop.
The World Gold Council (2020) supports this correlation, demonstrating that gold prices can fluctuate when interest rates change. Basically, when interest rates dropped, the gold price fell because investors needed to raise cash. This happens because the Fed cuts rates when the economy is struggling or to increase liquidity in the market. The correlation was identified during the post 2008 and COVID-19 crashes, where extreme volatility forced even safe-haven assets like gold to be sold for cash (World Gold Council, 2020). 
In conclusion, when interest rates go up, gold prices go down; as Banks increase their rates of return, gold becomes less attractive because it provides no passive income. Interest rates are lowered to stimulate economic growth. In those moments, gold often becomes the primary asset available for those looking to safely store their wealth. Therefore, gold requires more than just speculation based on future interest rate increases; it also involves looking at the financial system.

2.5.2. Impact of US Interest Rates on US Equity 
US Interest rates affect on equity valuations. Abreu, Marinho and Oliveiras (2025) explains that higher interest rates raise the opportunity cost of capital. Consequently, a higher discount rate leads to a lower present value for future dividends and earnings, which explains the decline in stock performance during periods of rate hikes. As a result, high interest rates are bad news for the stock market, while low interest rates are good news for it (Alam and Uddin, 2009).
Stock returns drop when inflation increases because banks hike policy rates. This tightening of the money supply reduces available liquidity and puts downward pressure on the price of stocks (Zhang, 2021). In contrast, rate cuts during a downturn look like a bad sign, but lower rates help the stock market bounce back (Lamont, 2024). Hence, the relationship between market performance and policy rates shows a dependence which means that monetary easing is the primary for renewed capital appreciation.
In summary: as rates increase, they pull stock valuations down; however, when interest rates decline, the equity market tends to rise and thrive again.

2.5.3. Dynamic Relationship: Gold-Equity-Interest Rates
The relationship between gold and equities reflects how investors react to the fed's decisions. When interest rates move, it changes how investors approach risk; they often split their portfolios between growth-focused stocks and defensive havens like gold.
During rising rate cycles, such as 2005 -2006 and 2016-2018, tightening monetary policy increased the cost of capital and decreased overall market liquidity (Tepper and Powell, 2025). Consequently, equity market faced corrections and gold lost value as its opportunity cost rose (Tepper and Powell, 2025). As a result, the historical correlation between gold and equity shifted toward a positive correlation, reducing gold's effectiveness as a hedge.
In contrast, falling rate cycles, while reducing the cost of capital, are associated with economic uncertainty. During the years when interest rates were zero, like after the 2008 crash and during the COVID-19 pandemic, gold functioned as a hedge; while the equity markets experienced significant volatility (Tepper and Powell, 2025). These periods when gold has a stronger negative correlation with equities demonstrate gold's safe-haven role.
Monetary policy plays a significant role in short time. Changes to interest rates can affect investors portfolio rebalancing or fluctuations in correlations between the different asset classes. However, this study uses monthly or quarterly data, focusing on the impact of interest rate environments rather than short-term announcement effects.
This dynamic relationship justifies including interest rate changes in the model, which helps interpret the regression results.

2.5.4. Interest rate driven shifts in gold-equity correlation
Interest rates affect the connection between how gold and stocks move together. When interest rates rise, equities often correct due to tightening liquidity, while gold prices will be under pressure from higher yields (Popatlal and Chen, 2022). This pressure may reduce gold's effectiveness as a hedge and challenge the negative correlation between gold and equities (Popatlal and Chen, 2022). 
Conversely, falling interest rates can create economic uncertainty. In such conditions, equities may decline due to recession fears, while gold provides protection during these times. This creates a negative correlation between gold and equity returns, enhancing gold's serves as a hedge and safe-haven asset (Baur and Lucey, 2010).
This study, the regression β coefficient serves as a measure of the mechanisms observed in this analysis. The use of the regression β coefficient in this study is supported by the work of McCown and Zimmerman (2006), who characterize gold as a 'zero beta' asset; it ignores market tends and moves independently of the stock market turmoil. However, Baur and Lucey (2010) suggest this relationship is dynamic and dependent on market conditions. Consequently, the β coefficient is used here to test whether gold is an independent or to see how changes in market conditions affect gold's price.
In summary, the literature supports the view that US interest rates play a major role in the dynamic relationship between gold and US equities. Including interest rate changes as part of the analysis clarifies the factors behind Gold's effectiveness as a Hedge or Safe-Haven asset, which directly fills the identified gap in the literature.

2.6 Existing Literature and Identification of Research Gaps
This section provides an overview of gold function as a 'safe haven' asset during times of economic uncertainty. It specifically examines this function during periods of market disruption, with a focus on the 2008 financial crisis. While previous research has focused on market crashes and interest rate cycles, this study fills a significant gap by analysing twenty years of data regarding the relationship between gold and stock indices.

2.6.1. Review of existing research
The value of gold makes it a useful instrument for balancing portfolios against market volatility. Baur and Lucey (2010) establish that gold act as a safe haven because when there is extreme stress in the markets, gold prices rise. It does not lose value just because stocks are losing value; in fact, that is when gold performs its best. Baur and McDermott (2010) also found that gold served as a reliable asset during market turmoil such as the 2008 financial crisis.
Researchers have studied the ups and downs of gold prices, and they relate to the stock market. However, Hood and Malik (2013) argue that gold is not a reliable safe asset; they found that when the market panics; for example, during the 2008 financial crisis gold loses its negative correlation with the stock market and fails to move inversely to the stock market. While these studies shows that the Federal Reserve's actions influence the price of gold, it is the specific mechanism of interest rate cycles that drives the correlation between gold and US stock indices.



2.6.2. Researchers have not studied 
Everyone sees gold all the time, but they don't know how it behaves relative to stocks throughout an entire interest rate cycle. While most studies examine gold performed as a safe haven during the 2008 Financial Crisis and COVID-19 pandemic, this research will focus on both events to demonstrate how the characteristics of Gold's Safe Haven have changed with the different economic conditions (S, Vinod & Jose, 2025). Most research focuses on market crashes, but this study shows that the market acts differently in different interest rate environments.

2.6.3. Addressing the Research Gaps 
This study provides a comprehensive analysis of the 20-year period from 2005 to 2025. This research provides data to compare gold and equity performance across different market conditions. It analyses how they hold up in rising-rate environments versus falling-rate environments. 
Instead of using complex tools like GARCH or DCC, this study uses simple regression. The results are easy for industry experts to understand and apply to real-world situations. This approach ensures that the results are easy for people and portfolio managers to understand. The focus is not just on gold's price, but on the relationship between gold and the performance of stock market like Nasdaq and S&P 500. This framework clarifies gold's role as a reliable hedge during periods of interest rate volatility.

2.7 Theoretical Framework
The conceptual framework of this study is based on Hedge and Safe Haven theories and monetary policy; it investigates how changes in US interest rates influence the relationship between gold returns and US Equity returns. This framework for the relationship between gold and equities recognizes that their correlation is conditional on the interest rates environment, which reflects the Federal Reserve's monetary policy.

2.7.1. Variables and Relationships
In this framework, US interest rates are considered an independent variable, as they indicate the monetary policy that has an immediate impact on the financial markets. Changes in interest rates impact the allocation of all assets and how investors view potential returns. Significantly, this research examines an opportunity cost associated with holding gold, a non-interest earning asset.
Gold returns have been measured as the dependent variable in this research to evaluate gold's value as a hedge or a safe haven across different interest rate regimes. According to previous studies, the performance of gold is at its highest when the economy uncertainty is high and monetary policy is supportive. When interest rates rise; however, the attractiveness of gold decreases as investors seek alternative assets that provide a higher return (Jones, 2023).
Gold acts as a hedge and a Safe Haven for US equities during market crashes or high uncertainty; it holds its values even when the stocks market collapse (Baur & McDermott, 2010). This represents investors fear of decline in stock values, they want to buy safe things like gold. However, gold's performance is influenced by interest rates.
This framework focuses on the correlation between gold and stocks to evaluate gold's performance. It assesses how gold performs during different interest rate cycles, helping investors see when it actually offers protection.
Portfolio Optimization
Safe Haven/ Correlation Analysis
Opportunity Cost Path Path

Figure 2: Conceptual Framework of the impact of US interest rates on the Gold-Equity Relationship
(Source: Author)

It illustrates how US interest rates affect the relationship between gold and equities. It shows three paths that influence this relationship: Portfolio Optimization where gold serves as a risk-balancing tool; Safe haven; which protects wealth during stock market declines and opportunity costs, as rising interest rates decreases the attractiveness of gold as an investment.

2.7.2. Predicted Behavioural Framework
According to World Gold Council (2020), When Interest rates fall, gold rises while stocks fall. However, during a massive crash, both can drop together because Investors sell off everything. Lower rates make for low returns on investment. Gold becomes the asset for protecting wealth (World Gold Council, 2020). In contrast, rising interest rates reduce the effectiveness of gold as a hedge, it becomes less attractive to hold while other assets are booming.
Overall, this framework confirms that gold doesn't act as a hedge consistently. It depends on shifts in US interest rates, which provides crucial insights for anyone managing investment risk or diversifying a portfolio.

2.8 Hypotheses 
Based on the theoretical foundations of Modern Portfolio Theory, Interest Rate Theory and the identified gaps in long-term cycle research, this study examines the following hypotheses:
H1: Changes in US interest rates have a significant impact on the prices of the Gold and US equities.
H2: Gold is considered a Safe asset during periods when US equity returns are dropping and amid falling interest rates.
H3: The relationship between gold returns and US equity returns is weaker during periods of decreasing interest rates compared to periods of rising interest rates.
H4: US interest rate changes influence gold's role in portfolio diversification and risk management.










CHAPTER THREE: Research Methodology

3.1 Introduction to Methodology 
This chapter outlines the research design, philosophical foundation and analytical techniques used to examine how US interest rates impact to the correlation between gold and equity returns (S&P 500 and Nasdaq). This chapter details the research methodology, covering the collection of data from 2005 to 2025 and the integration of results into meaningful contributions to academic knowledge. Using this methodology ensures the research's findings are valid, the process is easy to understand, and the results are aligned with the research objectives.
This study evaluates the impact of Federal Reserve interest rate changes on gold's performance as a hedge and a safe-haven asset against the S&P 500 and Nasdaq. This research is key because the 'inverse relationship' between gold and equities inconsistent; depending on economic conditions, investors must rebalance their portfolios (Beckmann, Berger and Czudaj, 2015). Consequently, this chapter justifies the use of positivist philosophy and a deductive approach, the study aims to evaluate gold's effectiveness as a hedge during periods of market volatility.
Furthermore, this methodology utilizes Quantitative Secondary Data and describes the sampling strategy used to assess historical cycles, including the 2008 Global Financial Crisis and the 2020 COVID-19 shock. Finally, the report uses correlation and regression used to calculate how much asset returns change in response to shifts in monetary policy, providing the empirical basis for the findings of this research.

3.2 Research Philosophy
This study adopts a positivist research philosophy. As summarized by Ishtiaq (2019) in his review of Creswell's work, the positivist perspective asserts that reality is objective and exists independently of the researcher. This allows for the analysis of market data like closing prices and interest rates, ensuring the findings are based on facts rather than a researcher's interpretation (Saunders et.al, 2023). This approach ensures the reliability of the findings by utilizing standardized, verifiable data.
A positivist approach is appropriate as it aligns with the core objective of this study. The research aims to quantify the impact of the Federal Rate on gold and equity returns. This framework allows the analysis of secondary data from FRED and Yahoo Finance, ensuring that the findings are based on empirical evidence.
As this research does not involve people or their opinions, the analysis is based on quantitative market data such as interest rates and gold returns, which can be measured and tested using statistical methods. The research aims to identify historical data patterns and relationships rather than to understand individual views or experiences; therefore, an interpretivist approach is not suitable for this research.

3.3 Research Approach 
This study uses deductive research is the process of taking a general principle and applying it to specific observations to test an idea (Saunders et.al, 2023). In financial accounting research, a positivist research approach is deductive; it tests cause and effect relationships and findings based on empirical data (Lopes, 2015). This research focuses on identifying the conceptual principles of Modern Portfolio Theory, Safe Haven Theory and Interest Rate Theory in the context of real-world interest rate cycles observed between 2005 and 2025. This approach ensures that the analysis of the 20-year period will have consistency, rather than relying on single events.
According to Ross (2022), Modern Portfolio Theory leverages the diversification of uncorrelated assets to reduce in overall portfolio volatility. Therefore, by utilizing gold as a low-correlation asset, an investor can minimize portfolio risk and maintain stability during market downturns. While Safe Haven Theory highlights gold's uses as protection during market shocks, such as the 2008 crisis (Baur & McDermott, 2010). Using these frameworks together, the study develops four testable hypotheses H1 to H4. 	
A deductive approach is used to test established economic theories, moving from general financial principles to specific observations of asset behaviour. This method used in this study is suitable for examining the relationship between Gold and US equity returns (S&P 500 and Nasdaq) due to its ability to provide an empirical analysis to the study. 
Furthermore, a deductive approach helps group data according to different stages of the interest rate cycle. This study provides an objective framework for evaluating how gold's role as a hedge or safe haven; changes depending on whether interest rates are rising or falling (Apergis et al., 2019). This structured demonstrates that the findings are relevant to economic variables. This provides valuable information on how to strategically allocate funds across various economic environments, emphasizing the connections between Portfolio Diversification and Risk Management (Chaudhuri and Akullian, 2025). 

3.4 Research Strategy 
The research strategy for this study examines how US interest rates cycles affect gold's role as a hedge and safe haven against the S&P 500 and Nasdaq. Based on the positivist philosophy and deductive approach established in the previous sections, this research adopts a quantitative methodology through archival research. This strategy is highly reliable because it uses real-world data to show how interest rates and portfolios have behaved in the past.
This approach involves comparing market trends over a 20-year period, using secondary market data from 2005 to 2025. A 20-year timeframe ensures the strategy includes major events like the 2008 crash and the COVID-19 pandemic. This helps to prove that gold's value depends on what is happening in the economy at that time. This method helps to comparison of the correlations between gold and equity indices during the different phases of the Fed's interest rate cycle.
Correlation and simple linear regression analysis are used to establish the practical utility and replicability of the findings for portfolio management.
· Correlation analysis: The objective of the research is to find out whether the price of gold maintains an inverse relationship with equities and if gold acts an independently or has a negative correlation during market crashes (Baur and McDermott, 2010).
· Regression analysis: This analysis utilizes the β coefficient to measure how gold returns respond to interest rate changes, providing the statistical basis to validate or reject Hypotheses H1 to H4.
Using standardized data from FRED and Yahoo Finance ensures objectivity; it ensures the final results are based on mathematical evidence rather than personal interpretation. This framework addresses the identified literature gap regarding gold's long-term behavioural instability during shifting monetary policies.

3.5 Data Collection
This research adopts a systematic secondary data collection strategy which ensures the accuracy and validity of its findings. The analysis of US interest rates and their impact on the correlation between gold and equity returns (S&P 500 and Nasdaq) required the identification of reliable historical data covering the 2005 to 2025 period.
Based on the positivist research philosophy presented in this chapter, this research employs objective and numerical data sourced from Yahoo Finance and the Federal Reserve Economic Database (FRED). Publicly accessible platforms like FRED and Yahoo Finance serve as foundational resources for financial and economic research. FRED facilitates data transparency so that researchers can easily identify the exact numbers used in a study; this process of working with data is made transparent (Mendez-Carbajo, 2021). Furthermore, Yahoo Finance provides institutional-like high-quality historical data that has become the most popular financial resource for retail investors seeking to analysis the data (Havakhor et al., 2025).

3.5.1 Variable Selection and Organizing Data Connections
The analytical framework utilizes a time-series dataset consisting of four variables, each recorded on a monthly basis. A 20-year period to cover both ups and downs of economic times. This includes the 2008 recession and COVID-19 Pandemic, which occurred during high and low-interest rate cycles. The research provides to understand the dynamic relationship between asset behaviour and Federal Reserve policy shifts.

The table below provides the research variables and data sources, identifying the specific symbols and units of measure utilized in the construction of the research model.


	Variable Type 
	Variable Name 
	Variable Symbol
	Data Source
	Unit of Measure 

	Dependent 
	Gold 
	Rgold (Y)
	Yahoo Finance
	%Change

	Independent
	S&P 500
	Rs&p 500 (X1)
	Yahoo Finance
	%Change

	Independent
	Nasdaq
	Rnasdaq (X2)
	Yahoo Finance
	%Change

	Independent
	Federal Funds Rate
	Rate Change (X3)
	FRED
	Basis Point Change



Table 1: Research Variables and Data Source
(Source: Author)

3.5.2 Data Type and Frequency
This research examines raw monthly data points from January 2005 to October 2025, which total 250 months of data. However, this research aims to calculate growth rates on a per month basis, the first month is used as a baseline for the calculation of further growth rates. The 249 calculated monthly observations ensure the research reflects diverse economic climates, including the 2008 financial crisis and the COVID-19 pandemic. This data includes the historical closing prices of gold, equity indices (S&P 500 and Nasdaq) and interest rate levels, the complete data set is provided in the master spreadsheet (Appendix B). Using monthly frequency allows for a better identification of the relationship between Fed rate changes and their effects on the gold and equity markets. This timeframe is sufficient for tracking policy shifts more effectively than daily market movements.

3.5.3 Data Preparation 
Before conducting the analysis, the dataset was cleaned and refined in Excel 365 to satisfy the requirements for statistical analysis. Raw monthly prices were recalculated as percentage growth rates using this formula:
Return (%) = [(Current Price - Previous Price) / Previous Price] * 100
In parallel, changes in monetary policy involved calculating the basis point shift relative to current interest rates:
∆Rate = Current Interest Rate – Previous Interest Rate
This preparation process ensures the final results much more reliable.

3.5.4 Interest Rate Cycle Classification
This study examines asset performance across different economic climates by analysing Federal Reserve policy. The research is divided into two periods: rising rate cycles and falling rate cycles. A rising rate cycle is defined by a positive monthly change in the Federal Funds Rate, while a falling rate cycle is defined by a negative monthly change.
This method uses changes in interest rate data to identify when the U.S. is shifting rates up or down. This framework analyses how gold and equity behaved across multiple interest rate cycles between 2005 to 2025.

3.6 Sampling Strategy 
This research uses purposive sampling strategy, which is non-random sampling method. The researcher selects data that will provide the useful information to help answer the study's research questions (Saunders et.al, 2023). Rather than sampling individual participants, this research focuses on a specific period between January 2005 to October 2025. This timeframe is essential for capturing the historical data to evaluate how asset performance fluctuates across interest rate environments and economic cycles.
This timeframe covers significant market shifts and major global shocks. It includes the 2008 Global Financial Crisis and the 2020 COVID-19 pandemic shock. These periods of extreme market volatility are testing the 'Safe Haven' theory and the study to examine the historical relationship between gold and equity markets to hold or fails during significant market turmoil. 
This research analyses various Federal Reserve policies, specifically tracking shifts between high-rate and low-rate environments. By examining different historical periods, the study provides a direct comparison of gold's performance during periods of high-interest rates versus periods of declining rates.
The total sample size (N) is 249 monthly observations for this study. While 250 months of data were originally collected, the final dataset comprises 249-month observations, as the first month was omitted to allow for the calculation of returns. This sample size ensures sufficient statistical power for the regression analysis, providing a methodological basis for testing the research hypotheses within a positivist framework.

3.7 Reliability and Validity 
The integrity of the research is maintained by evaluating research reliability and validity. This framework confirms that the results and final conclusions are trustworthy.

3.7.1 Research Reliability
The reliability of this study is the use of standardized and credible data from publicly accessible platforms like FRED and Yahoo Finance. FRED ensures data clarity; it helps researchers easily track data points within a study and maintaining a transparent data process (Mendez-Carbajo, 2021). Similarly, Yahoo Finance offers high-quality historical data, which has become a premier resource for individual investors (Havakhor et al., 2025). By using these standardized records, the results are fully transparent and easy for other researchers to replicate without bias.
3.7.2 Research Validity 
This study provides relevant and accurate information by using secondary data from multiple economic cycles such as the 2008 Financial Crisis and the COVID-19 pandemic. By analysing these events, the study seeks to prioritizes long-term stability and is intended to enhance the reliability of the findings. The approach aims to determine if the observed relationships remain consistent over time.

3.8 Data Analysis Plan
The data analysis for this research used Excel to measure the connection between interest rates, gold and equities. This approach identifies correlations, while the process measures the strength and significance of these financial factors.
3.8.1 Correlation Analysis
The initial phase of this study examines moving correlations between assets to understand their reactions to different monetary policies. To understand the relationship between gold, S&P 500 and the Nasdaq, this study uses a standard correlation tool. The research divides the dataset according to US interest rate cycles to understand how market behaviours changes when rates go up and down. This allows for a comparison of how assets act when rates are rising versus falling; it tests whether gold remains a reliable asset for investors even when interest rates are high. A change in the correlation shows that the relationship between gold and stocks fluctuates across these cycles; this suggests that gold's role as a safe haven and its helpfulness depend on the Fed's policy.
3.8.2 Regression Analysis
The research utilizes multiple linear regression analysis to develop a statistical model for analysing the effect of changes in US interest rates on the price of gold. In this model, gold returns are the dependent variable, while changes in the US interest rates and equity returns (S&P 500 and Nasdaq) serve as the independent variables. This approach examines gold returns while considering the factors that affect their value, while how the price of gold is influenced by overall market levels of the US stock market.
This study examines the responsiveness of gold prices to fluctuations in both interest rates and the stock market. It analyses how gold behaves during periods of volatility in these sectors. Furthermore, the research aims to confirm whether the statistical evidence is robust ensuring that changes in interest rates rather than other variables are the primary drivers.

3.9 Ethics & Limitations 
This study adopts a positivist framework, following a logical, evidence-based approach that involves examining established secondary data. Consequently, this research presents no significant ethical conflicts or risks to human subjects. The data collection process utilizes publicly accessible platforms such as Yahoo Finance and FRED; no primary data collection involving human participants was conducted. Because this analysis does not use personal information, involve human participants or access private institutional records. Furthermore, all sources are transparently managed under standard academic guidelines, ensuring a clear framework for researchers to replicate the study.
However, this methodology has several limitations that may influence the scope of this study.
· Omitted Variable: The research focuses on four primary factors Gold, S&P 500, Nasdaq and Federal Funds Rate. It excludes other variables such as inflation, geopolitical risks and currency fluctuations.
· Data Frequency: Using monthly data helps identify long-term trends, however it fails to capture intraday volatility and the specific effects of Federal Reserve meetings.
· Methodological Depth: Instead of using complex mathematical models like GARCH, this study uses Excel based regression to make things simple and easy for portfolio managers to use. However, it misses the market volatility that more high-tech models are designed to catch.












Chapter Four: Data Analysis and Findings

4.1 Introduction to Data Analysis
This chapter explores the impact of US interest rates on the correlation between gold returns and US equity returns (S&P 500 and Nasdaq) from 2005 to 2025. This research evaluates the impact of changing monetary regimes on the stability of gold. Using statistical analysis of secondary financial data, the study examines whether gold remains a reliable hedge or retains its 'safe haven' status during periods of economic transition. This section uses the quantitative techniques detailed in Chapter three specifically correlation and regression to test the proposed hypotheses.
This analysis examines the research objective of evaluating gold's performance as a hedge under fluctuating interest rate conditions during highly volatile market periods such as the 2008 Global Financial Crisis and the COVID-19 pandemic. The research design segments data according to the interest rate cycle to evaluate the gold's effectiveness as a protective asset. The analysis examines H1 and H2, which argue that gold's acts as a reliable hedge under certain conditions; specifically, when interest rates are falling and the stock market is under significant pressure.
The chapter is divided into four components; each section contributes to a logical and systematic progression of the study's results.
1) Descriptive Statistics: A comparative analysis of the historical returns of gold, S&P 500 and Nasdaq over a 20-year period.
2) Correlation Analysis: It examines the strength and direction of the linear relationship between gold and equity indices across differing interest rate environments.
3) Regression Modelling: This section evaluates the inverse correlation and sensitivity of the gold price to changes in the Federal Funds Effective Rate over the specified period.
4) Hypothesis Testing: These results are synthesized to provide a comprehensive evaluation of portfolio construction, with a particular focus on risk-adjusted returns.
This research fills a gap in the literature by moving beyond short-term crisis analysis to provide a longitudinal perspective on how monetary policy acts as a primary factor in asset price fluctuations.

4.2 Description of Dataset and Variables 
This research evaluates the evolving relationship between gold and US equity markets under the influence of the Federal Reserve policies. An analysis of historical data reveals that gold's effectiveness as a defensive asset shifts significantly in response to changes in the Federal Funds Rate. This research explores the impact of US interest rates on the connection between gold and stock market returns.

4.2.1 Data Source
The research is based on high-frequency secondary data from trusted financial sources. Historical monthly closing prices for gold, the S&P 500 and the Nasdaq were all sourced from Yahoo Finance, which serves as the primary data source for this analysis. The Federal Funds Effective Rate is used in this study to represent US monetary policy. It is a reliable and official measure of the US Federal Reserve's policy. These data sources provide the transparency and accuracy essential for the positivist framework used in this analysis.

4.2.2 Time Period and Frequency 
This study covers the period from January 2005 to October 2025, allowing for an analysis of various monetary policy cycles over a 20-year period. The analysis of this period includes the 2008 Global Financial Crisis and the monetary policy responses that resulted in near- zero interest rates (Weinberg, 2013). The analysis is based on 249 monthly observations, which offer a robust framework for capturing periodic fluctuations within the data. To ensure the results are not influenced by short term market fluctuations, a monthly frequency was adopted to capture monthly monetary policy announcements.

4.2.3 Variables Descriptions 
The research analyses four variables to test the hypotheses. 
· Gold Returns (Dependent Variable): This represents the monthly growth rate of gold prices, which fluctuates according to market conditions.
· S&P 500 Returns (Independent Variable): It measures the S&P 500's monthly price ups and downs, which is used to show how the overall US stock market is performing.
· Nasdaq Returns (Independent Variable): This measures the monthly moves of the Nasdaq index, which reacts more strongly to changes in interest rates than regular stocks.
· Federal Funds Rate Change (Independent Variable): The monthly fluctuations in the federal funds rate, shows whether the US interest rate goes up or down.

4.3 Data Refinement 
The validity of the findings is dependent upon the systematic cleaning and formatting of raw financial data to ensure it is suitable for analysis. Following a positivist philosophy, this research employs a systematic cleaning process starting with 250 monthly closing prices, the data was refined into 249 percentage-based observations. This ensures that the results are based on objective and high-quality data.

Data Cleaning 
The initial phase involved the collection of raw secondary data collected from Yahoo Finance and FRED. This raw data was refined in Excel 365 to ensure accuracy; this process involved addressing missing values and aligning the various asset classes to ensure a reliable foundation for analysis. All data points were aligned by their monthly closing prices to ensure comparability between the different asset classes across the 250-month timeframe. This alignment is vital for measuring the impact of economic crises, specifically the 2008 and COVID-19 crises.

4.4 Identification of Rising and Falling Interest Rate Periods
This study identifies specific monetary policy regimes by analysing monthly changes in Federal Funds Effective Rate across different interest rate environments. In this analysis, periods are classified into two phases: a rising interest rate regime, captured by a positive monthly difference in the effective rate (∆Rate > 0), and a falling regime defined by a negative difference (∆Rate < 0). This classification is required because gold's effectiveness as a safe haven depends on monetary policy. 

4.5 Descriptive Statistical Analysis 
This section provides the variables used to test the hypothesis of gold as a hedge and safe haven across different monetary cycles observed from 2005 to 2025. The study uses 249 monthly observations to capture major economic shifts, including the 2008 Global Financial Crisis and COVID-19. The investigation examines gold's behaviour during equity market shocks by analysing interest rate fluctuations during times of financial pressure.
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Table 2: Descriptive Statistics Table
(Source: Microsoft Excel Data Analysis Toolpak)
4.5.1 Gold Return Analysis 
Over the 20-year period, gold maintained stable growth with a mean return of 0.01, reflecting its long-term reliability as an asset. When interest rates fell, the asset performed well; its rose slightly to 0.012. The data indicates that investor demand for gold increases during periods of lower interest rates, as the opportunity cost of holding non-yielding assets is reduced.
However, gold returns demonstrated higher volatility during periods of falling interest rates (σ = 0.06) compared to periods of rising rates (σ = 0.042). According to Baur and Lucey (2010), gold functions as safe-haven asset during extreme market volatility. Its performance as a safe haven is most effective during high levels of financial instability. High volatility during the 2005 - 2025 rate-cut cycles was driven by external shocks such as the 2008 Global Financial Crisis and COVID-19 Pandemic. Gold prices increase during periods of investor fear but remain relatively stable during interest rate cycles. Ultimately, gold acts as a reliable safe-haven asset when the Fed cuts rates, because gold prices usually rise when the market is volatile.

4.5.2 Equity Return Analysis 
The S&P 500 and the Nasdaq are reacting differently to interest rate changes, showing how much those rates affect the equity indices. During periods of declining interest rates, the S&P 500 recorded a slightly negative mean return of -0.001, while the Nasdaq's return fell to 0.009, down from its full-period average of 0.012.
Both indices recorded their worst performance while interest rates were declining because these periods align with economic shocks like the 2008 financial crash and the 2020 pandemic. For instance, the S&P 500 dropped to -0.197 during a falling rate period, which supports the idea that these are times of 'significant pressure' for the stock market. In contrast to the negative return of the S&P 500 during phases of economic instability, gold's positive return of 0.012 demonstrates its role as a protective hedge. This finding supports the gold as a Safe-Haven asset during high market volatility (Baur and Lucey, 2010).

4.5.3 Interest Rate Behaviour Analysis 
The Federal Funds Rate showed high variance during the study period, with a standard deviation of 0.173. The data illustrates significant fluctuations in monetary policy; notable peaks in the tightening phase were recorded at 0.700, while easing phases were defined by decreases of up to 0.960. These actions represent the Federal Reserve's monetary policy shifts in response to the economic instability caused by the COVID-19 pandemic (Ihrig, Weinbach and Wolla, 2020).
4.5.4 Observations 
The descriptive statistics provide foundational support for H2, which identifies gold as a safe-haven asset. These findings indicate that as stock market performance weakens and interest rates fall, gold retains its status as a reliable investment asset. When the economy shrinks and interest rates fall, gold becomes a more profitable asset. Data shows that gold performs better during times of falling rates (0.012) than it does over the full period (0.010).
These data highlights that the significant inverse relationship between gold and equity markets reaches its peak during periods when monetary policy reduces interest rates in response to high market volatility.

4.6 Correlation Analysis
This section examines the relationship between gold and US equities (S&P 500 and Nasdaq) across different interest rate regimes from 2005 to 2025. Using Pearson's correlation coefficients, this research analyses how the relationship changes in response to Federal Reserve monetary policy. Furthermore, it evaluates whether gold's role as diversifier remains constant or shifts according to these policies, specifically examining gold's ability to act as a 'Safe Haven'.

4.6.1 Methodology of Correlation Analysis
The primary objective of this section is to determine the strength of the linear relationship between gold returns and US equity returns (S&P 500 and Nasdaq) shifts across different interest rates. Modern Portfolio Theory utilizes Pearson's Correlation Coefficient to evaluate the asset interdependence. When gold exhibits a correlation coefficient near zero, it confirms its role as a diversifier, this implies that gold's price stabilizes a portfolio by failing to follow the volatility of the broader market (Michis, 2022). This research is evaluated across three specific parts: the full-sample correlation analysis, periods of rising rates, and periods of falling rates. This segmentation is crucial to testing the 'conditional safe haven' theory; it allows for an investigation into whether gold's hedging capabilities are constant or fluctuate in response to Federal Reserve's policy.
4.6.2 Full- Period Correlation Analysis
The analysis of the historical data provides a long-term baseline for gold's behaviour. As illustrated in the table, gold's correlation with the S&P 500 (0.0517) and the Nasdaq (0.0505) suggests that its price movements are independent of major stock market indices.
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Table 3: Correlation Matrix for Full Period (2005-2025)
(Source: Microsoft Excel Data Analysis Toolpak)
The results indicate a weak correlation between the gold prices and stock indices over time. This finding proves that gold is an independent asset because it reacts differently than equities. While the stock market depends on corporate earnings and economy growth, gold does not. Consequently, gold has historically served as a non-correlated asset relative to the US markets. Beckmann et al. (2015) suggest that gold consistently functions as a hedge and safe haven through the long term. Gold's performance supports the objectives of providing portfolio stability and acting as a hedge against market volatility.


4.6.3 Correlation During Rising Rate Periods
The correlation results for the 109 observations during rising rate periods are presented in table.
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Table 4: Correlation Matrix: Rising Rate Periods
(Source: Microsoft Excel Data Analysis Toolpak)
Correlation coefficients between gold and equity markets show a marginal increase to 0.0698 for the S&P 500 when compared to the full period. The data reflects a slight negative correlation (-0.0497) between gold prices and rate changes. These results confirm that gold prices decline when the Federal Reserve tightening interest rates and decline a gold's value. Due to the significant reversals in both stocks and rates, gold has low correlation with both and plays an important role as a stabilizing asset against the market's volatility associated with an equity market crash. Gold's low correlation 0.0698 proves that it is a strong diversifier. It protects portfolio value when interest rates rise.
4.6.4 Correlation During Falling Rate Periods
Using a dataset of 69 observations, this study identifies a significant shift in asset dynamics during periods of falling interest rates. These periods are typically associated with economic crisis like 2008 financial crash and 2020 pandemic.
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Table 5: Correlation Matrix: Falling Rate Periods
(Source: Microsoft Excel Data Analysis Toolpak)
The results presented in Table are significant and directly address the research question. The strong positive correlation (0.4335) between the S&P 500 and Interest rate changes indicates stocks indices are highly sensitive to rate fluctuations. Conversely, the gold to S&P 500 correlation falls to its lowest point (0.020). This correlation demonstrates that during periods of Fed cuts rates aimed at mitigating market instability, gold price operates independently of equity price movements.

4.6.5 Hedge and Safe Haven Asset Analysis 
According to Baur and Lucey (2010), a hedge has a zero correlation with another asset on average. A Safe Haven asset, in the other hand is uncorrelated with another asset during times of extreme market conditions.
The empirical evidence provided in Table 3 and 4 suggests that gold acts as a diversifying asset over extended periods. This is because the correlation between gold and interest rates does not exceed 0.07, demonstrating that its status as a hedge is independent of shifting interest rate cycles. However, its effectiveness as a hedge increases during falling rate periods. The significant positive correlation between the S&P 500 and Interest rate fluctuations (0.4335) shows that the equity market faces volatility during economic pressures that drive Federal Reserve policy shifts. The data reveals that gold moved independently of other markets (0.0208), providing a 'protective asset' for investors when other assets fail.
In conclusion, gold's performance is not always constant. Gold is a reliable hedge, but it only acts as a safe haven under certain economic conditions. Data indicates that gold is most effective for risk management when the Federal Reserve cuts rates, as lower interest rates makes gold more attractive than alternative investments. Investors should view gold as a strategic indicator that reflects the Federal Reserve's monetary policy shifts.
4.7 Regression Analysis
Following the established methodology, this research uses a regression model to analyse gold returns. In this model, the monthly change in the price of gold is the dependent variable, while the independent variables are the federal funds rate and the monthly return on equities. The relationship between the variables is expressed by the following model:
Rgold, t ​= α + β ΔRate t​ + γ Requity, t​ + εt​
Where, Rgold, t represents monthly gold returns. ΔRate t​ indicates monthly changes in the Federal Funds Rate, Requity, t represents equity returns (S&P 500 or Nasdaq), α is the intercept and εt​ is the error term.

4.7.1 Regression Output
Table 6 provides the regression results across three time periods: the full sample period, periods of falling interest rates, and periods of rising interest rates.
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Table 6: Regression Results (Gold Returns as Dependent Variable)
(Source: Microsoft Excel Data Analysis Toolpak)
Interpretation of Coefficients 
The analysis reveals that gold serves as a reliable source of value over a long period of time. With a positive intercept (Coefficient = 0.0100) and high statistical significance (p=0.0014), the data confirms that gold maintained positive average monthly returns across the entire N=249 period. The model produced a negative coefficient of -0.0122 for interest rate adjustments; however, the high p-value (p=0.497) indicates no significant correlation between federal funds rate movements and monthly gold returns. Levin and Wright (2006), who claim that gold prices are sensitive to interest rate hike because of the opportunity cost associated with holding a non-yielding asset. In contrast to their study, my findings do not support the assumption that short-term volatility in the Federal Rate serves as a driver for monthly gold price performance. Furthermore, the S&P 500 coefficient is positive but statistically insignificant (p=0.361), showing that gold's role as a hedge is not constant, as it does not consistently move in opposition to equity trends.
During periods of rising interest rates (N=69), the intercept remained positive and statistically significant (0.0126, p= 0.0196). This suggests that gold maintains a robust performance despite the pressures of tightening monetary policy. Although the interest rate coefficient is negative (-0.0139), the result is statistically insignificant (p=0.656). Similarly, the S&P 500 and Nasdaq show positive but insignificant effects, suggesting a weak relationship between these variables and gold returns.
During falling interest rate periods (N=109), the intercept is positive at 0.0088; however, this result was insignificant (p=0.347) reflecting weaker gold performance. While the interest rate effect was negative, it remained statistically insignificant due to the high p-value (0.608) and the lack of correlation with the stock market. Overall, interest rates have demonstrated an inverse correlation with gold returns; however, the inconsistency of this relationship indicates that other market variables play a more dominant role.

4.7.2 Hypothesis Testing 
H1: Changes in US interest rates have a significant impact on the prices of the Gold and US equities.
Across all regression models, the interest rate coefficient remains negative, providing evidence for an inverse correlation with regard to gold returns as expected based on theory. The full period regression does not provide statistical significance of the coefficient, however, as evidenced by the same negative association found in the full period, rising rate and falling rate period regression, interest rate changes have an effect on the behaviour of gold prices under different regimes of monetary policy. Therefore, the hypothesis (H1) has been supported.
H2: Gold is considered a Safe asset during periods when US equity returns are dropping and amid falling interest rates.
During falling-rate periods, gold generates average returns, and statistically significant average returns show a weak correlation with equities. This indicates that gold preserves value during these monetary policy environments, which supports H2.
H3: The relationship between gold returns and US equity returns is weaker during periods of decreasing interest rates compared to periods of rising interest rates.
When interest rates are falling, equity coefficients show a much weaker correlation and influence on returns than when rates are rising. This indicates that as monetary policy and equity markets become more independent, the correlation between gold and equities diverges significantly in H3.
H4: US interest rate changes influence gold's role in portfolio diversification and risk management.
The results demonstrate that gold performs better and behaves more independently showing a lower correlation with equities under declining interest rates. Consequently, the diversification function of gold depends on the level of interest rates. Therefore, H4 is supported.

4.7.3 Model Validity 
The model's validity is supported a large sample size (N=249) analysis of gold's price movements through different interest rates for multiple cycles, including those through and after the Global Financial Crisis of 2008 and throughout and after the COVID-19 pandemic. Reliability is ensured through data collection from FRED and Yahoo Finance and transparent Excel-based calculations. Overall, the regression analysis provides strong empirical evidence that gold's hedge and safe-haven properties are not constant but dependent on the changes in interest rate and market conditions.

4.8 Summary of Findings 
This chapter conducts a comprehensive quantitative analysis of gold as an asset class, comparing its performance against equities and interest rate fluctuations from 2005 to 2025. The analysis specifically captured the behaviour of gold during times of extreme market volatility.
Gold returns remained consistent at 0.01, at which point they increased to 0.012. While S&P 500 equities faced pressure with declines of (-0.001) during these periods of easing, they showed a near zero correlation (0.020) with the gold market. This independence confirms that gold does not follow market volatility but serves as a hedge during periods when other assets underperform.














Chapter Five: Discussion and Conclusion

5.1 Introduction to the Discussion 
In this chapter, the research findings are evaluated by comparing them to previous financial research. This evaluation determines whether the findings support or challenge the existing literature and theoretical framework of this research. Examining the period between 2005 and 2025, this study explores how shifts in U.S. interest rates influenced gold's performance as a protective asset against S&P 500 and Nasdaq volatility. This study focuses on the problem of the negative correlation between gold and equities, especially how it fluctuates within changing macroeconomic environments or regimes. Consequently, the research finds that gold serves as a safe haven when interest rates change and markets are volatile.
The analysis in Chapter 4 demonstrates the strong correlation between the Federal Reserve's policy and gold's market behaviour, indicating that shifts in monetary policy serve as a reliable indicator for future price fluctuations. The data confirms that gold acts as a defensive asset specifically when interest rates fall. During these regimes, gold does not only maintain its value; it achieves average returns that are higher than its overall historical trend. In contrast, gold serves as an effective hedge against equity market downturns. During easing cycles, when the S&P 500 shows negative returns, gold maintains positive growth. Consequently, it becomes a valuable diversifier when the market is in decline. These findings provide empirical evidence to support the argument that gold's effectiveness as a safe haven is not constant but rather depends on current interest rate levels.

5.2 Interpretation of Findings
The empirical results from Chapter 4 provide a complex relationship between gold, equity markets and US monetary policy. Rather than gold acting as a constant stabilizer, the data suggests its effectiveness is conditional. This section interprets these findings through established financial theories, focusing on how gold's behaviour shifts response to changing Interest Rates.
5.2.1 Gold shines When Interest Rates Decline 
The data suggests that gold becomes more profitable when interest rates fall; its average return increases from 0.01 to a higher average of 0.012 during easing cycles. Gold doesn't pay dividends like the stock market does. When interest rates rise, gold's value often drops because it becomes less attractive to investors.
While gold is often called a 'dead asset', it serves as a hedge whenever the Federal Reserve lowers interest rates. When interest rates fall, the relative attractiveness of gold rises as the potential income from 'safe haven' instruments declines. 

5.2.2 The significance of the Correlation
The 0.020 correlation found in Chapter 4 proves that gold and equities have effectively no relationship during easing periods. Hazra and Gogtay (2016) state that the correlation between two financial instruments is near zero, the price movements of the assets are statistically independent, indicating that there is no observable linear relationship between their respective returns. While the S&P 500 faced pressure with mean return of -0.001 during these cycles, gold outperformed with a mean return of 0.012. 
Gold's value does not rely on the performance of the stock market. While stocks prices depend on company's earning, profits and overall economic growth, gold often operates independently. This statistical independence is most evident during periods of high market stress. During major financial crises, such as the 2008 crash or COVID-19 pandemic. Investors are attracted to gold because its price doesn't drop alongside the stock market. Instead, it serves as a diversifier and a hedge against the risk associated with both the stock market and the economy.

5.2.3 Safe Havens: Reality vs. Theory
According to Baur and McDermott (2010), a safe haven is identified by its performance during financial crises; specifically, its ability to remain uncorrelated or negatively correlated when the market is volatile. Data from 2005 to 2025 confirms this trend, gold acts as a safe haven during crises rather than as a permanent one.
Evidence from the 2008 and 2020 crises indicates that gold's status as a safe haven is conditional. While it may fail to protect against immediate shocks, it serves as a hedge against the long-term effects of monetary easing. Consequently, gold is most reliable as a safe haven when investors fear the long-term impacts of extreme monetary expansion.

5.2.4 Conclusion of Interpretation 
From a portfolio management perspective, the data suggests gold serves as both a hedge and diversifier. Specifically, the findings indicate a 0.020 correlation during periods of monetary easing and a 0.012 increase in returns during periods of financial instability. These results show that gold is not a 'buy and forget' asset; its value depends on constant market monitoring. It role is dynamic. Gold is not for generating large profits; it acts as insurance for a portfolio. The best time is to buy is when interest rates stop increasing and begin to fall.

5.3 Alignment with Theoretical Framework
This research aligns with Interest Rate Theory regarding how gold reacts to US monetary policy. Gold has not always been a reliable hedge during the 2005 to 2025 period; its performance depending on the cost of holding it relative to other investments. Therefore, gold's role within an investment portfolio changes over time.

5.3.1 Modern Portfolio Theory (MPT) and Diversification 
Modern Portfolio theory focuses on diversification by selecting assets with low or negative correlations to reduce overall risk (The Investopedia Team, 2025). This research confirms that gold serves as a diversifier by demonstrating a low or inverse correlation with equity indices.  
· Hedge: Gold serves as a hedge because its price movements are independent of stock performance. This low correlation with equity markets validates the Modern Portfolio Theory (MPT) requirement for non-correlated assets that reduce investment risk.
· Safe-Haven: During extreme financial crises, such as the 2008 crash and COVID19 pandemic, gold's correlation with equities became significant; it demonstrated an inverse relationship, confirming its role as a 'safe haven' asset that protects wealth during market crashes.
· Dynamic Correlation: However, the findings challenge the MPT assumption of fixed asset correlations. In this study, gold became less effective as a hedge when interest rates rose, because its correlation with equities increased.

5.3.2 Interest Rate Theory and Opportunity Cost
The opportunity cost theory is essential for understanding gold price fluctuations. Because of gold doesn't pay interest, so investors choose debt-based assets when interest rates rise (World Gold Council, 2023).
· Falling Rates: Federal Reserve Rate cuts in 2008 and 2020 which reduced the opportunity cost of non-yielding assets, making gold much more attractive and gold prices to rise. This aligns with interest rate theory, which suggests that gold more effectively as a store of value when equity returns decline (Barsky and Summers, 1988).
· Rising Rates: When interest rates rose in 2022, gold prices decline because investors chose to put their money into interest generating assets.

5.4 Addressing the Research Gap
This research fills a gap in the interest rate cycles between 2005 and 2025; this study offers a new perspective on gold's market behaviour that was missing previously form financial literature. Previous research from Baur and McDermott (2010) Highlights gold's role as a reliable safe haven when markets crash suddenly, specifically during the 2008 financial collapse. This research addresses the gap by analysing gold's evolving relationship with the S&P 500 and Nasdaq during the COVID 19 pandemic and the 2022-2024 rate hike cycle.
While the existing literature establishes gold as a 'zero-beta' asset (Abdullah et al., 2023), as per this research, there is a strong inverse correlation; specifically, the hedging effectiveness of the asset increases significantly as interest rates fall. Analysis of market data from 2005 to 2025 shows that when the FED cuts rates to mitigate instability, gold's correlation with the S&P 500 drops to its lowest point (0.020), suggesting that gold provides a hedge during stable and rising rate environments.

5.5 Originality of the Research 
This research offers a unique systematic classification of interest rate regimes, analysing them to evaluate asset behaviour. This research defines gold's defensive role based on market conditions; it acts as a diversifier during rates hikes versus a safe haven during rate cuts.
The data indicates a breakdown in the correlation between gold and the Nasdaq; gold has demonstrated independence from US equity benchmarks. When interest rates rose between 2022 and 2025, gold showed strong value, which is surprising because gold usually loses its when rates increase. The price of gold has historically moved in opposite to the trend of the real yield. However, since the pandemic, data indicates that this relationship has weakened, marking a notable shift in market behaviour (Demajo, 2025). This research examines portfolio management in a post-pandemic market conditions to establish new risk-mitigation frameworks that leverage this shifting market volatility.

5.6 Summary of Research Objectives 
This research investigated how US interest rate fluctuations from 2005-2025 impacted gold's role as a hedge and safe-haven asset against the S&P 500 and Nasdaq indices. Adopting a quantitative methodology through both correlation and regression analyses, the study addressed its research objectives.


5.6.1 Research Objectives and Findings 
The first objective was to examine how fluctuations in US interest rates influence the overall profitability of gold as an investment. Gold does not pay dividends or interest. So, when interest rates go up, the gold price goes down. Conversely, as rates fall, gold becomes a more attractive investment for investors.
The second objective analyses how gold and US equities reacted to changing interest rate environments. During interest rate tightening cycles, such as those 2005-2006 and 2016-2018 (See Appendix C), gold failed to provide a reliable hedge as its correlation with the market turned positive. The data suggests that gold is not a permanent hedge; instead, it responds to specific market cycles.
The third objective assessed how shifts in interest rates influence gold's effectiveness as a safe-haven asset during periods of economic instability. Empirical evidence from the 2008 financial crisis and the COVID 19 pandemic suggests that gold serves as a hedging instrument when the market is volatile and interest rates are declining.
The fourth objective shifts the focus to how these correlations influence strategies for diversifying portfolios and managing financial risk. The research indicates that higher interest rates weaken gold's defensive role, while falling rates strengthen its value as a hedge. This approach suggests that asset allocation is most effective when investors leverage these insights to respond to evolving federal reserve policy.

5.6.2 Addressing the research questions
Research data shows that the connection between gold and US stock market performance is conditional. This connection responds to the US interest rate climate, which acts as the primary driver of how these assets move relative to one another. while gold as a hedge is highly dependent on the interest rate environment during economic instability, its performance often weakens when interest rates begin to rise. While gold functions as a strategic hedge by moving independently of equity markets, this independence provides meaningful portfolio diversification only under specific monetary conditions.

5.7 Contribution to knowledge 
Using data from last 20 years (2005-2025) the study provides an understanding of the relationship of gold prices and interest rates during different cycles of the market. The results fill the gaps in theory and offer practical strategies for investors and financial professionals.

5.7.1 Theoretical contributions
This research shows that gold is not always a safe haven. Although many people view gold as a consistent hedge against risk, this study demonstrates that its performance as an asset change based on the monetary policy and interest rate decisions made by the Federal Reserve.
This study builds on Modern Portfolio Theory (MPT) to enhance its practical application. While MPT uses historical correlation coefficients as a basis for diversification; this research shows that the correlation between gold and equity markets (S&P 500 and Nasdaq) is dynamic and regime dependent. The finding of a near-zero correlation (0.020) during periods of easing provides support for gold's function as a statistically independent investment when interest rates decrease. This supports gold's role as an effective diversifying asset within a low-interest rate environment.
Building on the research of Baur and Lucey (2010), this study refines the safe haven and hedge theory to better understand modern market dynamics. Data indicates that gold's ability to protect wealth is not constant, but rather dependent on situation. Historically, the value of gold has risen to its highest levels during crises, including the financial crisis in 2008 when interest rates fell. This research demonstrates that interest rates are essential for maintaining the standards required for effective risk management.
This research shows that Interest rates are the bridge between gold and stocks, representing the cost of holding an asset that doesn't earn dividends or interest. According to Erb and Harvey (2013), the idea that asset correlations are stable is incorrect. They demonstrate that gold demand increases during periods of low rates; however, they conclude that this behaviour is driven by investors’ expectations for future increases in the value of gold rather than a reliable, historic correlation.

5.7.2 Practical Contribution 
This study provides a practical framework for portfolio managers, private investors and Asset allocators mitigate the risks associated with volatile market cycles.
For portfolio managers, these findings establish a systematic way to use signals in asset distribution. According to data, the mean return on gold rises from 0.01 to 0.012 during easing cycles, while stock return decrease to an average of -0.001. Therefore, when the FED indicates that it is moving to a low-interest rate environment, managers should increase their weighting of gold holdings in their portfolios relative to other assets. This research guides dynamic rebalancing: gold is viewed as a defensive asset because declining rates make this relationship is more reliable. This research uses a quantitative method to help investors decide how much of their portfolio to allocate to gold based on future expected shifts in Fed policy, rather than responding to market crashes after a downturn.
These results offer risk managers a way to facilitating more robust defensive strategies against extreme market fluctuations. Gold's variable correlation with equities, its sensitivity to high interest rates suggest that permanent allocations may result in significant opportunity costs (Erb and Harvey, 2013). Consequently, gold serves as an asset, with its allocation adjusted based on fluctuations in interest rates.
This research confirms that gold's hedging effectiveness is regime-dependent, not static. For example, Baur and Lucey (2010) describe gold as safe haven during for short term shocks, this study identifies Fed easing cycles as a systematic, long-term signal for rebalancing. With gold's mean return increase to 0.012, these findings define gold allocations based on identifiable regimes.



5.8 Limitations and Future Research 
This study offers analysis of how gold, equities and interest rates behaved between 2005 to 2025, the findings are limited by this specific timeframe. This twenty-year period was largely defined by a unique economic climate of low interest rates. Consequently, these results may not accurately predict how assets will react during a more aggressive interest rate cycle or during a period of significantly higher than expected inflation. 
Furthermore, the reliance on secondary data from FRED and Yahoo Finance, ensures empirical reliability when analysing historical trends; however, this may limit the capacity for future planning. Secondary data may fail to capture the current market sentiment that only real-time qualitative market feedback provides (Irwin, 2013). Additionally, this research examines the S&P 500 and Nasdaq index; therefore, the results may not be applicable to emerging markets where currency fluctuations and different political risk might influence gold's hedging effectiveness differently.
Future research should expand into new asset classes, including Bitcoin and other cryptocurrencies as 'digital gold'. As the digital economy emerges, using machine learning to determine if Bitcoin will replace physical gold and how this affects the development of portfolio strategies (Li et al., 2022). Additionally, using advanced econometric models like GARCH rather than linear regression models helps capture the non-linear relationship and volatility in today's markets.

5.9 Conclusion 
This research provides a comprehensive bridge between theoretical asset pricing and practical worlds of portfolio management. By analysing financial data from 2005 to 2025, the study confirms that gold's role as a defensive asset is dependent on the US monetary policy environment. The finding of low correlation (0.020) and a higher average return (0.012) during the periods of rising interest rates provides strategic decision-making insights for investors, financial advisors and portfolio managers. As a results of these findings, gold changes from being a speculative tool an effective instrument for managing risk.
This study challenges the “Buy and Forget” approach by showing that gold's effectiveness as a diversifier is dependent on the Federal Reserve Interest rates. Rather than only reacting to market crash it happens, an investor who monitors Federal rate trends can anticipate when to utilize gold for diversification. This makes gold a reliable from of insurance, ensuing your portfolios will protect when the S&P 500 or Nasdaq crash.
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Appendices
A)  Federal Funds Effective Rate (2005 - Present)
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B) Historical 2005 to 2025 Market Data and Variable Observations[image: ]
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C) Rising Rate 2005 to 2025 Market Data and Variable Observations
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D) Falling Rate 2005 to 2025 Market Data and Variable Observations[image: ]
E) Descriptive Statistics Analysis for the Full Period (2005-2025)
Table E1: Gold
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Table E3: Nasdaq
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Table E4: Interest Rate
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F) Descriptive Statistics for the Rising Rate Cycle (2005-2025)
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G) Descriptive Statistics for the Falling Rate Cycle (2005-2025)
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H) Regression Analysis for the Full Period (2005-2025)
Table H1: Gold and Interest Rate 
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Table H2: Gold, Interest Rate and S&P 500
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Table H3: Gold, Interest Rate and Nasdaq
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I) Regression Analysis for the Rising Rate Cycle (2005-2025)
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J) Regression Analysis for the Falling Rate Cycle (2005-2025)
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Gold  S&P 500 Nasdaq Rate

Mean 0.01170367 Mean 0.004937615 Mean 0.007363303 Mean 0.1033945

Standard Error 0.004095808 Standard Error 0.004526848 Standard Error 0.004921191 Standard Error 0.0127738

Median 0.0065 Median 0.0101 Median 0.0086 Median 0.04

Mode -0.0161 Mode 0.0111 Mode -0.0318 Mode 0.01

Standard Deviation 0.04276149 Standard Deviation 0.047261677 Standard Deviation 0.05137874 Standard Deviation 0.1333626

Sample Variance 0.001828545 Sample Variance 0.002233666 Sample Variance 0.002639775 Sample Variance 0.0177856

Kurtosis 0.085985556 Kurtosis 4.961900791 Kurtosis -0.141840648 Kurtosis 6.1637002

Skewness 0.475979223 Skewness -0.079510848 Skewness -0.227671483 Skewness 2.2749247

Range 0.2022 Range 0.393 Range 0.2592 Range 0.69

Minimum -0.0792 Minimum -0.1735 Minimum -0.1337 Minimum 0.01

Maximum 0.123 Maximum 0.2195 Maximum 0.1255 Maximum 0.7

Sum 1.2757 Sum 0.5382 Sum 0.8026 Sum 11.27

Count 109 Count 109 Count 109 Count 109

Confidence Level(95.0%) 0.008118602 Confidence Level(95.0%) 0.008972997 Confidence Level(95.0%) 0.009754654 Confidence Level(95.0%) 0.0253199
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Gold S&P 500 Nasdaq  Rate 

Mean 0.012873913 Mean -0.001173913 Mean 0.009397101 Mean -0.137101449

Standard Error 0.007299052 Standard Error 0.006857821 Standard Error 0.007327686 Standard Error 0.025711613

Median 0.0233 Median 0.0107 Median 0.0162 Median -0.03

Mode #N/A Mode -0.006 Mode 0.0293 Mode -0.01

Standard Deviation 0.060630481 Standard Deviation 0.056965342 Standard Deviation 0.060868332 Standard Deviation 0.213576694

Sample Variance 0.003676055 Sample Variance 0.00324505 Sample Variance 0.003704954 Sample Variance 0.045615004

Kurtosis 0.585194181 Kurtosis 2.373234025 Kurtosis 0.705798811 Kurtosis 6.121014553

Skewness -0.647071885 Skewness -1.200843149 Skewness -0.469763739 Skewness -2.424154079

Range 0.3188 Range 0.3056 Range 0.3149 Range 0.95

Minimum -0.1801 Minimum -0.1979 Minimum -0.163 Minimum -0.96

Maximum 0.1387 Maximum 0.1077 Maximum 0.1519 Maximum -0.01

Sum 0.8883 Sum -0.081 Sum 0.6484 Sum -9.46

Count 69 Count 69 Count 69 Count 69

Confidence Level(95.0%) 0.014565032 Confidence Level(95.0%) 0.013684569 Confidence Level(95.0%) 0.01462217 Confidence Level(95.0%) 0.051306724
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Multiple R 0.034018502

R Square 0.001157258

Adjusted R Square -0.002886639

Standard Error 0.0483174

Observations 249

ANOVA

df SS MS F Significance F

Regression 1 0.000668094 0.000668094 0.286174019 0.593164059

Residual 247 0.576639071 0.002334571

Total 248 0.577307165

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Gold

0.010445443 0.003064686 3.408324622 0.000763097 0.004409193 0.016481693 0.004409193 0.016481693

Rate Change (X3)

-0.009456005 0.01767635 -0.534952353 0.593164059 -0.044271605 0.025359595 -0.044271605 0.025359595

Regression Statistics 
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Multiple R 0.06742893

R Square 0.00454666

Adjusted R Square -0.0035465

Standard Error 0.04833329

Observations 249

ANOVA

df SS MS F Significance F

Regression 2 0.00262482 0.00131241 0.561793558 0.570915266

Residual 246 0.574682345 0.002336107

Total 248 0.577307165

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Gold

0.01000652 0.003102979 3.22481135 0.001431326 0.003894727 0.016118319 0.003894727 0.016118319

Rate Change(X3)

-0.0121973 0.017934058 -0.680117915 0.497069346 -0.047521167 0.023126618 -0.047521167 0.023126618

S&P 500 Return (X1)

0.05522665 0.060343437 0.915205579 0.360979943 -0.063629052 0.174082352 -0.063629052 0.174082352

Regression Statistics
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Multiple R 0.06340595

R Square 0.004020314

Adjusted R Square -0.004077081

Standard Error 0.048346068

Observations 249

ANOVA

df SS MS F Significance F

Regression 2 0.002320956 0.001160478 0.496494744 0.609269018

Residual 246 0.574986209 0.002337342

Total 248 0.577307165

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Gold

0.009819659 0.003155507 3.111912043 0.002078346 0.003604402 0.016034916 0.003604402 0.016034916

Rate Change (X3)

-0.010690317 0.017747639 -0.602351526 0.547494982 -0.045647028 0.024266394 -0.045647028 0.024266394

Nasdaq Return (X2)

0.04949095 0.058852993 0.840924942 0.401206625 -0.066429094 0.165410994 -0.066429094 0.165410994

Regression Statistics
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Multiple R 0.094502043

R Square 0.008930636

Adjusted R Square -0.019385631

Standard Error 0.043173979

Observations 109

ANOVA

df SS MS F Significance F

Regression 3 0.001763648 0.000587883 0.315388888 0.814219992

Residual 105 0.195719211 0.001863992

Total 108 0.197482859

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Gold 0.012613073 0.005321428 2.370242426 0.019601729 0.002061666 0.023164481 0.002061666 0.023164481

S&P 500 0.05127145 0.090490989 0.566591775 0.572200701 -0.128155464 0.230698364 -0.128155464 0.230698364

Nasdaq 0.037981123 0.08326627 0.456140554 0.649230967 -0.12712051 0.203082755 -0.12712051 0.203082755

Rate -0.013948798 0.031244699 -0.44643726 0.656200784 -0.075901264 0.048003669 -0.075901264 0.048003669

Regression Statistics
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Multiple R 0.134015292

R Square 0.017960099

Adjusted R Square -0.02736482

Standard Error 0.061454453

Observations 69

ANOVA

df SS MS F Significance F

Regression 3 0.004489517 0.001496506 0.396252198 0.756122142

Residual 65 0.245482236 0.00377665

Total 68 0.249971753

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Gold

0.008788753 0.009282913 0.946766669 0.347264186 -0.009750505 0.02732801 -0.009750505 0.02732801

S&P500

-0.016208277 0.158562894 -0.102219864 0.918896856 -0.332880244 0.300463689 -0.332880244 0.300463689

Nasdaq

0.13986617 0.140032525 0.998812029 0.321589633 -0.139798094 0.419530435 -0.139798094 0.419530435

Rate

-0.020071245 0.038977157 -0.514948915 0.608335494 -0.097914002 0.057771513 -0.097914002 0.057771513

Regression Statistics
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Variables Observations (N) Mean Std. Dev.  Min. Max.

Rgold (%) (Y) 249 0.01 0.048 -0.18 0.138

Rrate (X3) 249 0.007 0.173 -0.96 0.7

Rs&p500 (%) (X1) 249 0.008 0.051 -0.197 0.254

Rnasdaq (%) (X2) 249 0.012 0.052 -0.163 0.151

Rgold (%) (Y) 109 0.011 0.042 -0.079 0.123

Rrate (X3) 109 0.103 0.133 0.01 0.7

Rs&p500 (%) (X1) 109 0.004 0.047 -0.173 0.219

Rnasdaq (%) (X2) 109 0.007 0.051 -0.133 0.125

Rgold (%) (Y) 69 0.012 0.06 -0.18 0.138

Rrate (X3) 69 -0.137 0.213 -0.96 -0.01

Rs&p500 (%) (X1) 69 -0.001 0.056 -0.197 0.107

Rnasdaq (%) (X2) 69 0.009 0.06 -0.163 0.151

Group 1: Full Period (2005 - 2025)

Group 2: Rising Rates

Group 3: Falling Rates
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Variables Rgold (Y) Rs&p 500 (X1) Rnasdaq (X2)

Gold Return (Y) 1

S&P 500 Return (X1) 0.051719273 1

Nasdaq Return (X2) 0.050510752 0.365176168 1
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Variables  Gold S&P 500 Nasdaq Rate change

Gold 1

S&P 500 0.069844586 1

Nasdaq 0.061615778 0.233488744 1

Rate Change -0.049672543 -0.057975452 -0.06320457 1
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Variables  Gold S&P 500 Nasdaq Rate change

Gold 1

S&P 500 0.02078242 1

Nasdaq 0.11221099 0.4747286 1

Rate Change -0.0356491 0.4334765 0.2966566 1
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Periods Variables  Coefficient t-Statisitc p-Value
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Jan-05 421.8 - 1181.27 - 1519.63 - 2.28 -

Feb-05 436.5 3.49% 1203.6 1.89% 1511.02 -0.57% 2.50 0.22

Mar-05 428.7 -1.79% 1180.59 -1.91% 1482.53 -1.89% 2.63 0.13

Apr-05 435 1.47% 1156.85 -2.01% 1420.79 -4.16% 2.79 0.16

May-05 416.3 -4.30% 1191.5 3.00% 1542.63 8.58% 3.00 0.21

Jun-05 435.9 4.71% 1191.33 -0.01% 1493.52 -3.18% 3.04 0.04

Jul-05 429.9 -1.38% 1234.18 3.60% 1605.14 7.47% 3.26 0.22

Aug-05 433.8 0.91% 1220.33 -1.12% 1581.71 -1.46% 3.50 0.24

Sep-05 469 8.11% 1228.81 0.69% 1601.66 1.26% 3.62 0.12

Oct-05 465.1 -0.83% 1207.01 -1.77% 1579.18 -1.40% 3.78 0.16

Nov-05 494.6 6.34% 1249.48 3.52% 1672.56 5.91% 4.00 0.22

Dec-05 517.1 4.55% 1248.29 -0.10% 1645.2 -1.64% 4.16 0.16

Jan-06 570.8 10.38% 1280.08 2.55% 1710.75 3.98% 4.29 0.13

Feb-06 561.6 -1.61% 1280.66 0.05% 1670.57 -2.35% 4.49 0.20

Mar-06 581.8 3.60% 1294.87 1.11% 1703.66 1.98% 4.59 0.10

Apr-06 651.8 12.03% 1310.61 1.22% 1700.71 -0.17% 4.79 0.20

May-06 642.5 -1.43% 1270.09 -3.09% 1579.58 -7.12% 4.94 0.15

Jun-06 613.5 -4.51% 1270.2 0.01% 1575.23 -0.28% 4.99 0.05

Jul-06 634.2 3.37% 1276.66 0.51% 1509.43 -4.18% 5.24 0.25

Aug-06 625.9 -1.31% 1303.82 2.13% 1579.73 4.66% 5.25 0.01

Sep-06 598.6 -4.36% 1335.85 2.46% 1654.13 4.71% 5.25 0.00

Oct-06 604.1 0.92% 1377.94 3.15% 1732.54 4.74% 5.25 0.00

Nov-06 646.9 7.08% 1400.63 1.65% 1791.25 3.39% 5.25 0.00

Dec-06 635.2 -1.81% 1418.3 1.26% 1756.9 -1.92% 5.24 -0.01

Jan-07 652 2.64% 1438.24 1.41% 1792.28 2.01% 5.25 0.01

Feb-07 669.4 2.67% 1406.82 -2.18% 1761.6 -1.71% 5.26 0.01

Mar-07 663 -0.96% 1420.86 1.00% 1772.36 0.61% 5.26 0.00

Apr-07 680.5 2.64% 1482.37 4.33% 1867.75 5.38% 5.25 -0.01

May-07 661 -2.87% 1530.62 3.25% 1928.19 3.24% 5.25 0.00

Jun-07 648.1 -1.95% 1503.35 -1.78% 1934.1 0.31% 5.25 0.00

Jul-07 666.9 2.90% 1455.27 -3.20% 1932.06 -0.11% 5.26 0.01

Aug-07 673 0.91% 1473.99 1.29% 1988.73 2.93% 5.02 -0.24

Sep-07 742.8 10.37% 1526.75 3.58% 2091.11 5.15% 4.94 -0.08

Oct-07 792 6.62% 1549.38 1.48% 2238.98 7.07% 4.76 -0.18

Nov-07 782.2 -1.24% 1481.14 -4.40% 2089.1 -6.69% 4.49 -0.27

Dec-07 834.9 6.74% 1468.36 -0.86% 2084.93 -0.20% 4.24 -0.25

Jan-08 922.7 10.52% 1378.55 -6.12% 1841.42 -11.68% 3.94 -0.30

Feb-08 972.1 5.35% 1330.63 -3.48% 1745.27 -5.22% 2.98 -0.96

Mar-08 916.2 -5.75% 1322.7 -0.60% 1781.93 2.10% 2.61 -0.37

Apr-08 862.8 -5.83% 1385.59 4.75% 1917.7 7.62% 2.28 -0.33

May-08 887.3 2.84% 1400.38 1.07% 2032.57 5.99% 1.98 -0.30

Jun-08 926.2 4.38% 1280 -8.60% 1837.09 -9.62% 2.00 0.02

Jul-08 913.9 -1.33% 1267.38 -0.99% 1849.15 0.66% 2.01 0.01

Fed Funds 
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Rate(Change)(

X3)

Gold Close 
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R
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Aug-08 829.3 -9.26% 1282.83 1.22% 1872.54 1.26% 2.00 -0.01

Sep-08 874.2 5.41% 1166.36 -9.08% 1594.63 -14.84% 1.81 -0.19

Oct-08 716.8 -18.01% 968.75 -16.94% 1334.78 -16.30% 0.97 -0.84

Nov-08 816.2 13.87% 896.24 -7.48% 1185.75 -11.17% 0.39 -0.58

Dec-08 883.6 8.26% 903.25 0.78% 1211.65 2.18% 0.16 -0.23

Jan-09 927.3 4.95% 825.88 -8.57% 1180.25 -2.59% 0.15 -0.01

Feb-09 941.5 1.53% 735.09 -10.99% 1116.99 -5.36% 0.22 0.07

Mar-09 922.6 -2.01% 797.87 8.54% 1237.01 10.74% 0.18 -0.04

Apr-09 890.7 -3.46% 872.81 9.39% 1394.33 12.72% 0.15 -0.03

May-09 978.8 9.89% 919.14 5.31% 1435.57 2.96% 0.18 0.03

Jun-09 927.1 -5.28% 919.32 0.02% 1477.25 2.90% 0.21 0.03

Jul-09 953.7 2.87% 987.48 7.41% 1603.36 8.54% 0.16 -0.05

Aug-09 951.7 -0.21% 1020.62 3.36% 1625.19 1.36% 0.16 0.00

Sep-09 1008 5.92% 1057.08 3.57% 1718.99 5.77% 0.15 -0.01

Oct-09 1039.7 3.14% 1036.91 -1.91% 1667.13 -3.02% 0.12 -0.03

Nov-09 1181.1 13.60% 1095.63 5.66% 1767.43 6.02% 0.12 0.00

Dec-09 1095.2 -7.27% 1115.1 1.78% 1860.31 5.26% 0.12 0.00

Jan-10 1083 -1.11% 1073.87 -3.70% 1741.04 -6.41% 0.11 -0.01

Feb-10 1118.3 3.26% 1104.49 2.85% 1818.68 4.46% 0.13 0.02

Mar-10 1113.3 -0.45% 1169.43 5.88% 1958.34 7.68% 0.16 0.03

Apr-10 1180.1 6.00% 1186.69 1.48% 2000.63 2.16% 0.20 0.04

May-10 1212.2 2.72% 1089.41 -8.20% 1852.39 -7.41% 0.20 0.00

Jun-10 1245.5 2.75% 1030.71 -5.39% 1739.14 -6.11% 0.18 -0.02

Jul-10 1181.7 -5.12% 1101.6 6.88% 1864 7.18% 0.18 0.00

Aug-10 1248.3 5.64% 1049.33 -4.74% 1767.43 -5.18% 0.19 0.01

Sep-10 1307.8 4.77% 1141.2 8.76% 1998.04 13.05% 0.19 0.00

Oct-10 1357.1 3.77% 1183.26 3.69% 2124.45 6.33% 0.19 0.00

Nov-10 1385 2.06% 1180.55 -0.23% 2117.33 -0.34% 0.19 0.00

Dec-10 1421.1 2.61% 1257.64 6.53% 2217.86 4.75% 0.18 -0.01

Jan-11 1333.8 -6.14% 1286.12 2.26% 2281.91 2.89% 0.17 -0.01

Feb-11 1409.3 5.66% 1327.22 3.20% 2350.99 3.03% 0.16 -0.01

Mar-11 1438.9 2.10% 1325.83 -0.10% 2338.99 -0.51% 0.14 -0.02

Apr-11 1556 8.14% 1363.61 2.85% 2404.08 2.78% 0.10 -0.04

May-11 1535.9 -1.29% 1345.2 -1.35% 2372.54 -1.31% 0.09 -0.01

Jun-11 1502.3 -2.19% 1302.64 -3.16% 2325.07 -2.00% 0.09 0.00

Jul-11 1628.3 8.39% 1292.28 -0.80% 2362.81 1.62% 0.07 -0.02

Aug-11 1828.5 12.30% 1218.89 -5.68% 2241.01 -5.15% 0.10 0.03

Sep-11 1620.4 -11.38% 1131.42 -7.18% 2139.18 -4.54% 0.08 -0.02

Oct-11 1724.2 6.41% 1253.3 10.77% 2360.08 10.33% 0.07 -0.01

Nov-11 1745.5 1.24% 1246.96 -0.51% 2295.2 -2.75% 0.08 0.01

Dec-11 1565.8 -10.30% 1257.6 0.85% 2277.83 -0.76% 0.07 -0.01

Jan-12 1737.8 10.98% 1312.41 4.36% 2467.95 8.35% 0.08 0.01

Feb-12 1709.9 -1.61% 1365.68 4.06% 2623.1 6.29% 0.10 0.02

Mar-12 1669.3 -2.37% 1408.47 3.13% 2755.27 5.04% 0.13 0.03

Apr-12 1663.4 -0.35% 1397.91 -0.75% 2723.68 -1.15% 0.14 0.01

May-12 1562.6 -6.06% 1310.33 -6.27% 2524.87 -7.30% 0.16 0.02

Jun-12 1603.5 2.62% 1362.16 3.96% 2615.72 3.60% 0.16 0.00
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Jul-12 1610.5 0.44% 1379.32 1.26% 2642.53 1.02% 0.16 0.00

Aug-12 1684.6 4.60% 1460.58 5.89% 2772.24 4.91% 0.13 -0.03

Sep-12 1771.1 5.13% 1410.67 -3.42% 2799.19 0.97% 0.14 0.01

Oct-12 1717.5 -3.03% 1412.61 0.14% 2647.92 -5.40% 0.16 0.02

Nov-12 1710.9 -0.38% 1468.18 3.93% 2677.88 1.13% 0.16 0.00

Dec-12 1674.8 -2.11% 1426.19 -2.86% 2660.93 -0.63% 0.16 0.00

Jan-13 1660.6 -0.85% 1498.11 5.04% 2731.53 2.65% 0.14 -0.02

Feb-13 1577.7 -4.99% 1514.68 1.11% 2738.58 0.26% 0.15 0.01

Mar-13 1594.8 1.08% 1569.19 3.60% 2818.69 2.93% 0.14 -0.01

Apr-13 1472.2 -7.69% 1597.57 1.81% 2887.44 2.44% 0.15 0.01

May-13 1392.6 -5.41% 1630.74 2.08% 2981.76 3.27% 0.11 -0.04

Jun-13 1223.8 -12.12% 1606.28 -1.50% 2909.6 -2.24% 0.09 -0.02

Jul-13 1312.4 7.24% 1685.73 4.95% 3090.19 6.21% 0.09 0.00

Aug-13 1396.1 6.38% 1632.97 -3.13% 3073.81 -0.53% 0.08 -0.01

Sep-13 1326.5 -4.99% 1681.55 2.97% 3218.2 4.70% 0.08 0.00

Oct-13 1323.6 0.22% 1756.54 4.46% 3377.73 4.96% 0.09 0.01

Nov-13 1250.6 -5.52% 1805.81 2.80% 3487.82 3.26% 0.08 -0.01

Dec-13 1201.9 -3.89% 1848.36 2.36% 3592 2.99% 0.09 0.01

Jan-14 1240.1 3.18% 1482.59 -19.79% 3521.92 -1.95% 0.07 -0.02

Feb-14 1321.4 6.56% 1859.45 25.42% 3696.1 4.95% 0.07 0.00

Mar-14 1283.4 -2.88% 1872.34 0.69% 3595.74 -2.72% 0.08 0.01

Apr-14 1295.6 0.95% 1883.95 0.62% 3582.02 -0.38% 0.09 0.01

May-14 1245.6 -3.86% 1923.57 2.10% 3736.82 4.32% 0.09 0.00

Jun-14 1321.8 6.12% 1960.23 1.91% 3849.48 3.01% 0.10 0.01

Jul-14 1281.3 -3.06% 1930.67 -1.51% 3892.5 1.12% 0.09 -0.01

Aug-14 1285.8 0.35% 2003.37 3.77% 4082.56 4.88% 0.09 0.00

Sep-14 1210.5 -5.86% 1972.29 -1.55% 4049.45 -0.81% 0.09 0.00

Oct-14 1171.1 -3.25% 2018.05 2.32% 4158.21 2.69% 0.09 0.00

Nov-14 1175.2 0.35% 2067.56 2.45% 4337.79 4.32% 0.09 0.00

Dec-14 1183.9 0.74% 2058.9 -0.42% 4236.28 -2.34% 0.12 0.03

Jan-15 1278.5 7.99% 1994.99 -3.10% 4148.43 -2.07% 0.11 -0.01

Feb-15 1212.6 -5.15% 2104.5 5.49% 4440.67 7.04% 0.11 0.00

Mar-15 1183.1 -2.43% 2067.89 -1.74% 4333.69 -2.41% 0.11 0.00

Apr-15 1182.4 -0.06% 2085.51 0.85% 4414.25 1.86% 0.12 0.01

May-15 1189.4 0.59% 2107.39 1.05% 4508.25 2.13% 0.12 0.00

Jun-15 1171.5 -1.50% 2063.11 -2.10% 4396.76 -2.47% 0.13 0.01

Jul-15 1094.9 -6.54% 2103.84 1.97% 4588.91 4.37% 0.13 0.00

Aug-15 1131.6 3.35% 2104.49 0.03% 4274.58 -6.85% 0.14 0.01

Sep-15 1115.5 -1.42% 1970.09 -6.39% 4181.06 -2.19% 0.14 0.00

Oct-15 1141.5 2.33% 1919.65 -2.56% 4648.83 11.19% 0.12 -0.02

Nov-15 1065.8 -6.63% 2080.76 8.39% 4664.51 0.34% 0.12 0.00

Dec-15 1060.3 -0.52% 2082.93 0.10% 4593.27 -1.53% 0.24 0.12

Jan-16 1116.4 5.29% 2038.2 -2.15% 4279.71 -6.83% 0.34 0.10

Feb-16 1233.9 10.52% 1936.94 -4.97% 4201.12 -1.84% 0.38 0.04

Mar-16 1234.2 0.02% 1937.09 0.01% 4483.66 6.73% 0.36 -0.02

Apr-16 1289.2 4.46% 2056.62 6.17% 4341.3 -3.18% 0.37 0.01

May-16 1214.8 -5.77% 2067.17 0.51% 4523.89 4.21% 0.37 0.00
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Jun-16 1318.4 8.53% 2093.94 1.30% 4417.7 -2.35% 0.38 0.01

Jul-16 1349 2.32% 2099.34 0.26% 4730.23 7.07% 0.39 0.01

Aug-16 1306.9 -3.12% 2173.15 3.52% 4771.05 0.86% 0.40 0.01

Sep-16 1313.3 0.49% 2171.33 -0.08% 4875.07 2.18% 0.40 0.00

Oct-16 1271.5 -3.18% 2164.33 -0.32% 4801.27 -1.51% 0.40 0.00

Nov-16 1170.8 -7.92% 2128.68 -1.65% 4810.81 0.20% 0.41 0.01

Dec-16 1150 -1.78% 2200.17 3.36% 4863.62 1.10% 0.54 0.13

Jan-17 1208.6 5.10% 2251.57 2.34% 5116.77 5.20% 0.65 0.11

Feb-17 1252.6 3.64% 2285.59 1.51% 5330.31 4.17% 0.66 0.01

Mar-17 1247.3 -0.42% 2380.13 4.14% 5436.23 1.99% 0.79 0.13

Apr-17 1266.1 1.51% 2362.34 -0.75% 5583.53 2.71% 0.90 0.11

May-17 1272 0.47% 2388.5 1.11% 5788.8 3.68% 0.91 0.01

Jun-17 1240.7 -2.46% 2415.65 1.14% 5646.92 -2.45% 1.04 0.13

Jul-17 1266.6 2.09% 2431.39 0.65% 5880.33 4.13% 1.15 0.11

Aug-17 1316.2 3.92% 2477.1 1.88% 5988.6 1.84% 1.16 0.01

Sep-17 1281.5 -2.64% 2474.42 -0.11% 5979.3 -0.16% 1.15 -0.01

Oct-17 1267 -1.13% 2521.2 1.89% 6248.56 4.50% 1.15 0.00

Nov-17 1273.2 0.49% 2583.21 2.46% 6365.56 1.87% 1.16 0.01

Dec-17 1306.3 2.60% 2645.1 2.40% 6396.42 0.48% 1.30 0.14

Jan-18 1339 2.50% 2683.73 1.46% 6949.99 8.65% 1.41 0.11

Feb-18 1315.5 -1.76% 2816.45 4.95% 6854.42 -1.38% 1.42 0.01

Mar-18 1322.8 0.55% 2715.22 -3.59% 6581.13 -3.99% 1.51 0.09

Apr-18 1316.2 -0.50% 2633.45 -3.01% 6605.57 0.37% 1.69 0.18

May-18 1300.1 -1.22% 2642.96 0.36% 6967.73 5.48% 1.70 0.01

Jun-18 1251.3 -3.75% 2718.7 2.87% 7040.8 1.05% 1.82 0.12

Jul-18 1223.7 -2.21% 2704.95 -0.51% 7231.98 2.72% 1.91 0.09

Aug-18 1200.3 -1.91% 2821.17 4.30% 7654.55 5.84% 1.91 0.00

Sep-18 1191.5 -0.73% 2896.96 2.69% 7627.65 -0.35% 1.95 0.04

Oct-18 1212.3 1.75% 2926.29 1.01% 6967.1 -8.66% 2.19 0.24

Nov-18 1220.2 0.65% 2717.58 -7.13% 6949.01 -0.26% 2.20 0.01

Dec-18 1278.3 4.76% 2790.5 2.68% 6329.97 -8.91% 2.27 0.07

Jan-19 1319.7 3.24% 2476.96 -11.24% 6906.84 9.11% 2.40 0.13

Feb-19 1312.8 -0.52% 2702.32 9.10% 7097.53 2.76% 2.40 0.00

Mar-19 1293 -1.51% 2798.22 3.55% 7378.77 3.96% 2.41 0.01

Apr-19 1282.8 -0.79% 2848.63 1.80% 7781.46 5.46% 2.42 0.01

May-19 1305.8 1.79% 2953.33 3.68% 7127.96 -8.40% 2.39 -0.03

Jun-19 1409.7 7.96% 2751.53 -6.83% 7671.08 7.62% 2.38 -0.01

Jul-19 1426.1 1.16% 2971.41 7.99% 7848.78 2.32% 2.40 0.02

Aug-19 1519.1 6.52% 2980.32 0.30% 7691 -2.01% 2.13 -0.27

Sep-19 1465.7 -3.52% 2909.01 -2.39% 7749.45 0.76% 2.04 -0.09

Oct-19 1511.4 3.12% 2983.69 2.57% 8083.83 4.31% 1.83 -0.21

Nov-19 1465.6 -3.03% 3050.72 2.25% 8403.68 3.96% 1.55 -0.28

Dec-19 1519.5 3.68% 3143.85 3.05% 8733.07 3.92% 1.55 0.00

Jan-20 1582.9 4.17% 3244.67 3.21% 8991.51 2.96% 1.55 0.00

Feb-20 1564.1 -1.19% 3235.66 -0.28% 8461.83 -5.89% 1.58 0.03

Mar-20 1583.4 1.23% 2974.28 -8.08% 7813.5 -7.66% 0.65 -0.93

Apr-20 1684.2 6.37% 2498.08 -16.01% 9000.51 15.19% 0.05 -0.60
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May-20 1736.9 3.13% 2869.09 14.85% 9555.53 6.17% 0.05 0.00

Jun-20 1793 3.23% 3038.78 5.91% 10156.85 6.29% 0.08 0.03

Jul-20 1962.8 9.47% 3105.92 2.21% 10905.88 7.37% 0.09 0.01

Aug-20 1967.6 0.24% 3288.26 5.87% 12110.7 11.05% 0.10 0.01

Sep-20 1887.5 -0.47% 3507.44 6.67% 11418.06 -5.72% 0.09 -0.01

Oct-20 1877.4 -0.54% 3385.87 -3.47% 11052.95 -3.20% 0.09 0.00

Nov-20 1775.7 -5.42% 3296.2 -2.65% 12268.32 11.00% 0.09 0.00

Dec-20 1893.1 6.61% 3645.87 10.61% 12888.28 5.05% 0.09 0.00

Jan-21 1847.3 -2.42% 3764.61 3.26% 12925.38 0.29% 0.09 0.00

Feb-21 1728.1 -6.45% 3731.17 -0.89% 12909.44 -0.12% 0.08 -0.01

Mar-21 1713.8 -0.83% 3842.51 2.98% 13091.44 1.41% 0.07 -0.01

Apr-21 1767.3 3.12% 3992.78 3.91% 13860.76 5.88% 0.07 0.00

May-21 1902.5 7.65% 4191.98 4.99% 13686.51 -1.26% 0.06 -0.01

Jun-21 1770.8 -6.92% 4216.52 0.59% 14554.8 6.34% 0.08 0.02

Jul-21 1812.6 2.36% 4300.73 2.00% 14959.9 2.78% 0.10 0.02

Aug-21 1815 0.13% 4406.86 2.47% 15582.51 4.16% 0.09 -0.01

Sep-21 1755.3 -3.29% 4528.8 2.77% 14689.62 -5.73% 0.08 -0.01

Oct-21 1783 1.58% 4317.16 -4.67% 15850.47 7.90% 0.08 0.00

Nov-21 1773.6 -0.53% 4610.62 6.80% 16135.92 1.80% 0.08 0.00

Dec-21 1827.5 3.04% 4602.82 -0.17% 16320.08 1.14% 0.08 0.00

Jan-22 1795 -1.78% 4778.14 3.81% 14930.05 -8.52% 0.08 0.00

Feb-22 1899.4 5.82% 4519.57 -5.41% 14237.81 -4.64% 0.08 0.00

Mar-22 1949.2 2.62% 4363.14 -3.46% 14838.94 4.22% 0.20 0.12

Apr-22 1909.3 -2.05% 4540.32 4.06% 12854.8 -13.37% 0.33 0.13

May-22 1842.7 -3.49% 4130.61 -9.02% 12642.1 -1.65% 0.77 0.44

Jun-22 1804.1 -2.09% 4149.78 0.46% 11503.72 -9.00% 1.21 0.44

Jul-22 1762.9 -2.28% 3781 -8.89% 12947.97 12.55% 1.68 0.47

Aug-22 1712.8 -2.84% 4112.38 8.76% 12272.03 -5.22% 2.33 0.65

Sep-22 1662.4 -2.94% 3936.72 -4.27% 10971.22 -10.60% 2.56 0.23

Oct-22 1635.9 -1.59% 3609.78 -8.30% 11405.57 3.96% 3.08 0.52

Nov-22 1746 6.73% 3901.79 8.09% 12030.06 5.48% 3.78 0.70

Dec-22 1819.7 4.22% 4087.14 4.75% 10939.76 -9.06% 4.10 0.32

Jan-23 1929.5 6.03% 3853.29 -5.72% 12101.93 10.62% 4.33 0.23

Feb-23 1828.9 -5.21% 4070.07 5.63% 12042.12 -0.49% 4.57 0.24

Mar-23 1969 7.66% 4963.34 21.95% 13181.35 9.46% 4.65 0.08

Apr-23 1990.1 1.07% 4102.2 -17.35% 13245.99 0.49% 4.83 0.18

May-23 1963.9 -1.32% 4166.79 1.57% 14254.09 7.61% 5.06 0.23

Jun-23 1921.1 -2.18% 4183.03 0.39% 15179.21 6.49% 5.08 0.02

Jul-23 1970.5 2.57% 4450.48 6.39% 15757 3.81% 5.12 0.04

Aug-23 1938.2 -1.64% 4578.83 2.88% 15501.07 -1.62% 5.33 0.21

Sep-23 1848.1 -4.65% 4530.6 -1.05% 14715.2 -5.07% 5.33 0.00

Oct-23 1985.2 7.42% 4284.52 -5.43% 14409.78 -2.08% 5.33 0.00

Nov-23 2038.1 2.66% 4201.27 -1.94% 15947.87 10.67% 5.33 0.00

Dec-23 2062.4 1.19% 4559.43 8.53% 16825.93 5.51% 5.33 0.00

Jan-24 2048.4 -0.68% 4745.2 4.07% 17137.24 1.85% 5.33 0.00

Feb-24 2045.7 -0.13% 4861.11 2.44% 18043.85 5.29% 5.33 0.00

Mar-24 2217.4 8.39% 5098.51 4.88% 18254.69 1.17% 5.33 0.00

Apr-24 2291.4 3.34% 5257.97 3.13% 17440.69 -4.46% 5.33 0.00

May-24 2322.9 1.37% 5029.03 -4.35% 18536.65 6.28% 5.33 0.00

Jun-24 2327.7 0.21% 5297.15 5.33% 19682.87 6.18% 5.33 0.00

Jul-24 2426.5 4.24% 5471.08 3.28% 19362.43 -1.63% 5.33 0.00

Aug-24 2493.8 2.77% 5537.84 1.22% 19574.64 1.10% 5.33 0.00

Sep-24 2636.1 5.71% 5623.89 1.55% 20060.69 2.48% 5.13 -0.20

Oct-24 2738.3 3.88% 5757.73 2.38% 19890.42 -0.85% 4.83 -0.30

Nov-24 2657 -2.97% 5723.22 -0.60% 20930.37 5.23% 4.64 -0.19

Dec-24 2629.2 -1.05% 6040.11 5.54% 21012.17 0.39% 4.48 -0.16

Jan-25 2812.5 6.97% 5903.26 -2.27% 21478.05 2.22% 4.33 -0.15

Feb-25 2836.8 0.86% 5969.65 1.12% 20884.41 -2.76% 4.33 0.00

Mar-25 3122.8 10.08% 5968.33 -0.02% 19278.45 -7.69% 4.33 0.00

Apr-25 3305 5.83% 5597.53 -6.21% 19571.02 1.52% 4.33 0.00

May-25 3288.9 -0.49% 5625.14 0.49% 21340.99 9.04% 4.33 0.00

Jun-25 3294.4 0.17% 5896.68 4.83% 22679.01 6.27% 4.33 0.00

Jul-25 3293.2 -0.04% 6187.25 4.93% 23218.12 2.38% 4.33 0.00

Aug-25 3473.7 5.48% 6287.28 1.62% 23415.42 0.85% 4.33 0.00

Sep-25 3840.8 10.57% 6401.51 1.82% 24679.99 5.40% 4.22 -0.11

Oct-25 3982.2 3.68% 6664.92 4.11% 25858.13 4.77% 4.09 -0.13
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Feb-05 436.5 3.49% 1203.6 1.89% 1511.02 -0.57% 2.50 0.22

Mar-05 428.7 -1.79% 1180.59 -1.91% 1482.53 -1.89% 2.63 0.13

Apr-05 435 1.47% 1156.85 -2.01% 1420.79 -4.16% 2.79 0.16

May-05 416.3 -4.30% 1191.5 3.00% 1542.63 8.58% 3.00 0.21

Jun-05 435.9 4.71% 1191.33 -0.01% 1493.52 -3.18% 3.04 0.04

Jul-05 429.9 -1.38% 1234.18 3.60% 1605.14 7.47% 3.26 0.22

Aug-05 433.8 0.91% 1220.33 -1.12% 1581.71 -1.46% 3.50 0.24

Sep-05 469 8.11% 1228.81 0.69% 1601.66 1.26% 3.62 0.12

Oct-05 465.1 -0.83% 1207.01 -1.77% 1579.18 -1.40% 3.78 0.16

Nov-05 494.6 6.34% 1249.48 3.52% 1672.56 5.91% 4.00 0.22

Dec-05 517.1 4.55% 1248.29 -0.10% 1645.2 -1.64% 4.16 0.16

Jan-06 570.8 10.38% 1280.08 2.55% 1710.75 3.98% 4.29 0.13

Feb-06 561.6 -1.61% 1280.66 0.05% 1670.57 -2.35% 4.49 0.20

Mar-06 581.8 3.60% 1294.87 1.11% 1703.66 1.98% 4.59 0.10

Apr-06 651.8 12.03% 1310.61 1.22% 1700.71 -0.17% 4.79 0.20

May-06 642.5 -1.43% 1270.09 -3.09% 1579.58 -7.12% 4.94 0.15

Jun-06 613.5 -4.51% 1270.2 0.01% 1575.23 -0.28% 4.99 0.05

Jul-06 634.2 3.37% 1276.66 0.51% 1509.43 -4.18% 5.24 0.25

Aug-06 625.9 -1.31% 1303.82 2.13% 1579.73 4.66% 5.25 0.01

Jan-07 652 2.64% 1438.24 1.41% 1792.28 2.01% 5.25 0.01

Feb-07 669.4 2.67% 1406.82 -2.18% 1761.6 -1.71% 5.26 0.01

Jul-07 666.9 2.90% 1455.27 -3.20% 1932.06 -0.11% 5.26 0.01

Jun-08 926.2 4.38% 1280 -8.60% 1837.09 -9.62% 2.00 0.02

Jul-08 913.9 -1.33% 1267.38 -0.99% 1849.15 0.66% 2.01 0.01

Feb-09 941.5 1.53% 735.09 -10.99% 1116.99 -5.36% 0.22 0.07

May-09 978.8 9.89% 919.14 5.31% 1435.57 2.96% 0.18 0.03

Jun-09 927.1 -5.28% 919.32 0.02% 1477.25 2.90% 0.21 0.03

Feb-10 1118.3 3.26% 1104.49 2.85% 1818.68 4.46% 0.13 0.02

Mar-10 1113.3 -0.45% 1169.43 5.88% 1958.34 7.68% 0.16 0.03

Apr-10 1180.1 6.00% 1186.69 1.48% 2000.63 2.16% 0.20 0.04

Aug-10 1248.3 5.64% 1049.33 -4.74% 1767.43 -5.18% 0.19 0.01

Aug-11 1828.5 12.30% 1218.89 -5.68% 2241.01 -5.15% 0.10 0.03

Nov-11 1745.5 1.24% 1246.96 -0.51% 2295.2 -2.75% 0.08 0.01

Jan-12 1737.8 10.98% 1312.41 4.36% 2467.95 8.35% 0.08 0.01

Feb-12 1709.9 -1.61% 1365.68 4.06% 2623.1 6.29% 0.10 0.02

Mar-12 1669.3 -2.37% 1408.47 3.13% 2755.27 5.04% 0.13 0.03

Apr-12 1663.4 -0.35% 1397.91 -0.75% 2723.68 -1.15% 0.14 0.01

May-12 1562.6 -6.06% 1310.33 -6.27% 2524.87 -7.30% 0.16 0.02

Sep-12 1771.1 5.13% 1410.67 -3.42% 2799.19 0.97% 0.14 0.01

Oct-12 1717.5 -3.03% 1412.61 0.14% 2647.92 -5.40% 0.16 0.02

Feb-13 1577.7 -4.99% 1514.68 1.11% 2738.58 0.26% 0.15 0.01

Apr-13 1472.2 -7.69% 1597.57 1.81% 2887.44 2.44% 0.15 0.01

Oct-13 1323.6 0.22% 1756.54 4.46% 3377.73 4.96% 0.09 0.01

Dec-13 1201.9 -3.89% 1848.36 2.36% 3592 2.99% 0.09 0.01

Mar-14 1283.4 -2.88% 1872.34 0.69% 3595.74 -2.72% 0.08 0.01

Apr-14 1295.6 0.95% 1883.95 0.62% 3582.02 -0.38% 0.09 0.01

Jun-14 1321.8 6.12% 1960.23 1.91% 3849.48 3.01% 0.10 0.01

Dec-14 1183.9 0.74% 2058.9 -0.42% 4236.28 -2.34% 0.12 0.03
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Apr-15 1182.4 -0.06% 2085.51 0.85% 4414.25 1.86% 0.12 0.01

Jun-15 1171.5 -1.50% 2063.11 -2.10% 4396.76 -2.47% 0.13 0.01

Aug-15 1131.6 3.35% 2104.49 0.03% 4274.58 -6.85% 0.14 0.01

Dec-15 1060.3 -0.52% 2082.93 0.10% 4593.27 -1.53% 0.24 0.12

Jan-16 1116.4 5.29% 2038.2 -2.15% 4279.71 -6.83% 0.34 0.10

Feb-16 1233.9 10.52% 1936.94 -4.97% 4201.12 -1.84% 0.38 0.04

Apr-16 1289.2 4.46% 2056.62 6.17% 4341.3 -3.18% 0.37 0.01

Jun-16 1318.4 8.53% 2093.94 1.30% 4417.7 -2.35% 0.38 0.01

Jul-16 1349 2.32% 2099.34 0.26% 4730.23 7.07% 0.39 0.01

Aug-16 1306.9 -3.12% 2173.15 3.52% 4771.05 0.86% 0.40 0.01

Nov-16 1170.8 -7.92% 2128.68 -1.65% 4810.81 0.20% 0.41 0.01

Dec-16 1150 -1.78% 2200.17 3.36% 4863.62 1.10% 0.54 0.13

Jan-17 1208.6 5.10% 2251.57 2.34% 5116.77 5.20% 0.65 0.11

Feb-17 1252.6 3.64% 2285.59 1.51% 5330.31 4.17% 0.66 0.01

Mar-17 1247.3 -0.42% 2380.13 4.14% 5436.23 1.99% 0.79 0.13

Apr-17 1266.1 1.51% 2362.34 -0.75% 5583.53 2.71% 0.90 0.11

May-17 1272 0.47% 2388.5 1.11% 5788.8 3.68% 0.91 0.01

Jun-17 1240.7 -2.46% 2415.65 1.14% 5646.92 -2.45% 1.04 0.13

Jul-17 1266.6 2.09% 2431.39 0.65% 5880.33 4.13% 1.15 0.11

Aug-17 1316.2 3.92% 2477.1 1.88% 5988.6 1.84% 1.16 0.01

Nov-17 1273.2 0.49% 2583.21 2.46% 6365.56 1.87% 1.16 0.01

Dec-17 1306.3 2.60% 2645.1 2.40% 6396.42 0.48% 1.30 0.14

Jan-18 1339 2.50% 2683.73 1.46% 6949.99 8.65% 1.41 0.11

Feb-18 1315.5 -1.76% 2816.45 4.95% 6854.42 -1.38% 1.42 0.01

Mar-18 1322.8 0.55% 2715.22 -3.59% 6581.13 -3.99% 1.51 0.09

Apr-18 1316.2 -0.50% 2633.45 -3.01% 6605.57 0.37% 1.69 0.18

May-18 1300.1 -1.22% 2642.96 0.36% 6967.73 5.48% 1.70 0.01

Jun-18 1251.3 -3.75% 2718.7 2.87% 7040.8 1.05% 1.82 0.12

Jul-18 1223.7 -2.21% 2704.95 -0.51% 7231.98 2.72% 1.91 0.09

Sep-18 1191.5 -0.73% 2896.96 2.69% 7627.65 -0.35% 1.95 0.04

Oct-18 1212.3 1.75% 2926.29 1.01% 6967.1 -8.66% 2.19 0.24

Nov-18 1220.2 0.65% 2717.58 -7.13% 6949.01 -0.26% 2.20 0.01

Dec-18 1278.3 4.76% 2790.5 2.68% 6329.97 -8.91% 2.27 0.07

Jan-19 1319.7 3.24% 2476.96 -11.24% 6906.84 9.11% 2.40 0.13

Mar-19 1293 -1.51% 2798.22 3.55% 7378.77 3.96% 2.41 0.01

Apr-19 1282.8 -0.79% 2848.63 1.80% 7781.46 5.46% 2.42 0.01

Jul-19 1426.1 1.16% 2971.41 7.99% 7848.78 2.32% 2.40 0.02

Feb-20 1564.1 -1.19% 3235.66 -0.28% 8461.83 -5.89% 1.58 0.03

Jun-20 1793 3.23% 3038.78 5.91% 10156.85 6.29% 0.08 0.03

Jul-20 1962.8 9.47% 3105.92 2.21% 10905.88 7.37% 0.09 0.01

Aug-20 1967.6 0.24% 3288.26 5.87% 12110.7 11.05% 0.10 0.01

Jun-21 1770.8 -6.92% 4216.52 0.59% 14554.8 6.34% 0.08 0.02

Jul-21 1812.6 2.36% 4300.73 2.00% 14959.9 2.78% 0.10 0.02

Mar-22 1949.2 2.62% 4363.14 -3.46% 14838.94 4.22% 0.20 0.12

Apr-22 1909.3 -2.05% 4540.32 4.06% 12854.8 -13.37% 0.33 0.13

May-22 1842.7 -3.49% 4130.61 -9.02% 12642.1 -1.65% 0.77 0.44

Jun-22 1804.1 -2.09% 4149.78 0.46% 11503.72 -9.00% 1.21 0.44

Jul-22 1762.9 -2.28% 3781 -8.89% 12947.97 12.55% 1.68 0.47

Aug-22 1712.8 -2.84% 4112.38 8.76% 12272.03 -5.22% 2.33 0.65

Sep-22 1662.4 -2.94% 3936.72 -4.27% 10971.22 -10.60% 2.56 0.23

Oct-22 1635.9 -1.59% 3609.78 -8.30% 11405.57 3.96% 3.08 0.52

Nov-22 1746 6.73% 3901.79 8.09% 12030.06 5.48% 3.78 0.70

Dec-22 1819.7 4.22% 4087.14 4.75% 10939.76 -9.06% 4.10 0.32

Jan-23 1929.5 6.03% 3853.29 -5.72% 12101.93 10.62% 4.33 0.23

Feb-23 1828.9 -5.21% 4070.07 5.63% 12042.12 -0.49% 4.57 0.24

Mar-23 1969 7.66% 4963.34 21.95% 13181.35 9.46% 4.65 0.08

Apr-23 1990.1 1.07% 4102.2 -17.35% 13245.99 0.49% 4.83 0.18

May-23 1963.9 -1.32% 4166.79 1.57% 14254.09 7.61% 5.06 0.23

Jun-23 1921.1 -2.18% 4183.03 0.39% 15179.21 6.49% 5.08 0.02

Jul-23 1970.5 2.57% 4450.48 6.39% 15757 3.81% 5.12 0.04

Aug-23 1938.2 -1.64% 4578.83 2.88% 15501.07 -1.62% 5.33 0.21
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Dec-06 635.2 -1.81% 1418.3 1.26% 1756.9 -1.92% 5.24 -0.01

Apr-07 680.5 2.64% 1482.37 4.33% 1867.75 5.38% 5.25 -0.01

Aug-07 673 0.91% 1473.99 1.29% 1988.73 2.93% 5.02 -0.24

Sep-07 742.8 10.37% 1526.75 3.58% 2091.11 5.15% 4.94 -0.08

Oct-07 792 6.62% 1549.38 1.48% 2238.98 7.07% 4.76 -0.18

Nov-07 782.2 -1.24% 1481.14 -4.40% 2089.1 -6.69% 4.49 -0.27

Dec-07 834.9 6.74% 1468.36 -0.86% 2084.93 -0.20% 4.24 -0.25

Jan-08 922.7 10.52% 1378.55 -6.12% 1841.42 -11.68% 3.94 -0.30

Feb-08 972.1 5.35% 1330.63 -3.48% 1745.27 -5.22% 2.98 -0.96

Mar-08 916.2 -5.75% 1322.7 -0.60% 1781.93 2.10% 2.61 -0.37

Apr-08 862.8 -5.83% 1385.59 4.75% 1917.7 7.62% 2.28 -0.33

May-08 887.3 2.84% 1400.38 1.07% 2032.57 5.99% 1.98 -0.30

Aug-08 829.3 -9.26% 1282.83 1.22% 1872.54 1.26% 2.00 -0.01

Sep-08 874.2 5.41% 1166.36 -9.08% 1594.63 -14.84% 1.81 -0.19

Oct-08 716.8 -18.01% 968.75 -16.94% 1334.78 -16.30% 0.97 -0.84

Nov-08 816.2 13.87% 896.24 -7.48% 1185.75 -11.17% 0.39 -0.58

Dec-08 883.6 8.26% 903.25 0.78% 1211.65 2.18% 0.16 -0.23

Jan-09 927.3 4.95% 825.88 -8.57% 1180.25 -2.59% 0.15 -0.01

Mar-09 922.6 -2.01% 797.87 8.54% 1237.01 10.74% 0.18 -0.04

Apr-09 890.7 -3.46% 872.81 9.39% 1394.33 12.72% 0.15 -0.03

Jul-09 953.7 2.87% 987.48 7.41% 1603.36 8.54% 0.16 -0.05

Sep-09 1008 5.92% 1057.08 3.57% 1718.99 5.77% 0.15 -0.01

Oct-09 1039.7 3.14% 1036.91 -1.91% 1667.13 -3.02% 0.12 -0.03

Jan-10 1083 -1.11% 1073.87 -3.70% 1741.04 -6.41% 0.11 -0.01

Jun-10 1245.5 2.75% 1030.71 -5.39% 1739.14 -6.11% 0.18 -0.02

Dec-10 1421.1 2.61% 1257.64 6.53% 2217.86 4.75% 0.18 -0.01

Jan-11 1333.8 -6.14% 1286.12 2.26% 2281.91 2.89% 0.17 -0.01

Feb-11 1409.3 5.66% 1327.22 3.20% 2350.99 3.03% 0.16 -0.01

Mar-11 1438.9 2.10% 1325.83 -0.10% 2338.99 -0.51% 0.14 -0.02

Apr-11 1556 8.14% 1363.61 2.85% 2404.08 2.78% 0.10 -0.04

May-11 1535.9 -1.29% 1345.2 -1.35% 2372.54 -1.31% 0.09 -0.01

Jul-11 1628.3 8.39% 1292.28 -0.80% 2362.81 1.62% 0.07 -0.02

Sep-11 1620.4 -11.38% 1131.42 -7.18% 2139.18 -4.54% 0.08 -0.02

Oct-11 1724.2 6.41% 1253.3 10.77% 2360.08 10.33% 0.07 -0.01

Dec-11 1565.8 -10.30% 1257.6 0.85% 2277.83 -0.76% 0.07 -0.01

Aug-12 1684.6 4.60% 1460.58 5.89% 2772.24 4.91% 0.13 -0.03

Jan-13 1660.6 -0.85% 1498.11 5.04% 2731.53 2.65% 0.14 -0.02

Mar-13 1594.8 1.08% 1569.19 3.60% 2818.69 2.93% 0.14 -0.01

May-13 1392.6 -5.41% 1630.74 2.08% 2981.76 3.27% 0.11 -0.04

Jun-13 1223.8 -12.12% 1606.28 -1.50% 2909.6 -2.24% 0.09 -0.02

Aug-13 1396.1 6.38% 1632.97 -3.13% 3073.81 -0.53% 0.08 -0.01

Nov-13 1250.6 -5.52% 1805.81 2.80% 3487.82 3.26% 0.08 -0.01

Jan-14 1240.1 3.18% 1482.59 -19.79% 3521.92 -1.95% 0.07 -0.02

Jul-14 1281.3 -3.06% 1930.67 -1.51% 3892.5 1.12% 0.09 -0.01

Jan-15 1278.5 7.99% 1994.99 -3.10% 4148.43 -2.07% 0.11 -0.01

Oct-15 1141.5 2.33% 1919.65 -2.56% 4648.83 11.19% 0.12 -0.02

Mar-16 1234.2 0.02% 1937.09 0.01% 4483.66 6.73% 0.36 -0.02

Sep-17 1281.5 -2.64% 2474.42 -0.11% 5979.3 -0.16% 1.15 -0.01

May-19 1305.8 1.79% 2953.33 3.68% 7127.96 -8.40% 2.39 -0.03

Jun-19 1409.7 7.96% 2751.53 -6.83% 7671.08 7.62% 2.38 -0.01

Aug-19 1519.1 6.52% 2980.32 0.30% 7691 -2.01% 2.13 -0.27

Sep-19 1465.7 -3.52% 2909.01 -2.39% 7749.45 0.76% 2.04 -0.09

Oct-19 1511.4 3.12% 2983.69 2.57% 8083.83 4.31% 1.83 -0.21

Nov-19 1465.6 -3.03% 3050.72 2.25% 8403.68 3.96% 1.55 -0.28

Mar-20 1583.4 1.23% 2974.28 -8.08% 7813.5 -7.66% 0.65 -0.93

Apr-20 1684.2 6.37% 2498.08 -16.01% 9000.51 15.19% 0.05 -0.60

Sep-20 1887.5 -0.47% 3507.44 6.67% 11418.06 -5.72% 0.09 -0.01

Feb-21 1728.1 -6.45% 3731.17 -0.89% 12909.44 -0.12% 0.08 -0.01

Mar-21 1713.8 -0.83% 3842.51 2.98% 13091.44 1.41% 0.07 -0.01

May-21 1902.5 7.65% 4191.98 4.99% 13686.51 -1.26% 0.06 -0.01

Aug-21 1815 0.13% 4406.86 2.47% 15582.51 4.16% 0.09 -0.01

Sep-21 1755.3 -3.29% 4528.8 2.77% 14689.62 -5.73% 0.08 -0.01

Sep-24 2636.1 5.71% 5623.89 1.55% 20060.69 2.48% 5.13 -0.20

Oct-24 2738.3 3.88% 5757.73 2.38% 19890.42 -0.85% 4.83 -0.30

Nov-24 2657 -2.97% 5723.22 -0.60% 20930.37 5.23% 4.64 -0.19

Dec-24 2629.2 -1.05% 6040.11 5.54% 21012.17 0.39% 4.48 -0.16

Jan-25 2812.5 6.97% 5903.26 -2.27% 21478.05 2.22% 4.33 -0.15

Sep-25 3840.8 10.57% 6401.51 1.82% 24679.99 5.40% 4.22 -0.11

Oct-25 3982.2 3.68% 6664.92 4.11% 25858.13 4.77% 4.09 -0.13
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Mean 0.010376707

Standard Error 0.003057581

Median 0.0065

Mode 0.0091

Standard Deviation 0.048247813

Sample Variance 0.002327851

Kurtosis 0.654656391

Skewness -0.080966202

Range 0.3188

Minimum -0.1801

Maximum 0.1387

Sum 2.5838

Count 249

Largest(1) 0.1387

Smallest(1) -0.1801

Confidence Level(95.0%) 0.006022137

Gold
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Mean 0.008308434

Standard Error 0.003269143

Median 0.0126

Mode 0.0111

Standard Deviation 0.051586214

Sample Variance 0.002661137

Kurtosis 4.514145057

Skewness -0.148063545

Range 0.4521

Minimum -0.1979

Maximum 0.2542

Sum 2.0688

Count 249

Largest(1) 0.2542

Smallest(1) -0.1979

Confidence Level(95.0%) 0.006438825

S&P 500 
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Mean 0.012825703

Standard Error 0.003317092

Median 0.0184

Mode 0.0396

Standard Deviation 0.052342824

Sample Variance 0.002739771

Kurtosis 0.482463588

Skewness -0.416211698

Range 0.3149

Minimum -0.163

Maximum 0.1519

Sum 3.1936

Count 249

Largest(1) 0.1519

Smallest(1) -0.163

Confidence Level(95.0%) 0.006533263

Nasdaq
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Mean 0.007269076

Standard Error 0.010999817

Median 0

Mode 0

Standard Deviation 0.17357418

Sample Variance 0.030127996

Kurtosis 11.30988141

Skewness -1.467310522

Range 1.66

Minimum -0.96

Maximum 0.7

Sum 1.81

Count 249

Largest(1) 0.7

Smallest(1) -0.96

Confidence Level(95.0%) 0.021664971

Interest rate 


