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Abstract 

Investment decisions are one of the key activities for a portfolio manager. Investments are most 

often a result of intricate analyses combined with comprehensive market insight. Over time, gold 

has been generally accepted as one of the true safe havens for investors in times of rough market 

conditions. Initially, we will compare gold to other precious metals to investigate whether this 

assumption still holds, or if it has lost its explanatory power during the last 15 years. We have 

analyzed the impact of including gold in a balanced portfolio through holding gold ETF shares. 

In our analysis we have applied Jaffe’s (1989) approach to construct three portfolio strategies 

with varying risk-appetites. Moreover, we have used a combination of performance 

measurements to analyze the impact of gold in each portfolio. We have specifically chosen to 

limit our analysis to gold’s impact on risk-adjusted returns. We have chosen three different time-

intervals for our observations to analyze the impact of holding gold throughout different market 

conditions.  

 

We have found that over the last 15 years, holding gold in a diversified portfolio would have 

increased excess returns and decreased portfolio risk for every strategy. For each individual sub-

period, we have found that this also applies to holding gold in times of recession (2005-2010) 

and in times of continuous growth (2015-2019). Although, in times of recovery (2010-2015), 

holding gold in a balanced portfolio would have decreased portfolio risk, but also decreased 

excess- and annualized returns.  

 

We find these observations interesting as some of our results at first seems counterintuitive. 

While gold shows the characteristics of a zero-beta asset, it has approximately the same mean 

return as a Treasury Bill and bears no market risk (McCown & Zimmerman, 2006). Therefore, 

one could assume that substituting assets that benefited from overall market growth (S&P500, 

real estate and emerging markets) with a zero-beta asset would have decreased annualized 

returns over time. This has evidently not been the case over the last 15 years.  
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Introduction 

In this paper we will analyze the impact of including gold in a balanced portfolio during different 

market conditions. We aim to unfold whether investors should include a gold ETF in their portfolio 

during times of recession, recovery or growth. We find this topic compelling due to gold being 

generally accepted as a secure hedge against the equity and money market in times of economic- 

and political instability. Baur and Lucey (2010)found that gold is a certain hedge against stocks on 

average, and a safe haven in extreme market conditions. However, their study was based on 

observations between 1995 and 2005. Thus, we want to ascertain whether this premise is tangible 

with more recent developments in the market, or if the validity of gold as a hedging tool has lost 

its explanatory power. We also compare gold with other precious metals to determine if it can be 

considered as the superior hedging tool. We find this case both challenging and relevant to the 

course as it requires a combination of processing large amounts of data and syllabus-oriented 

theory.   

 

Historically, gold has always been a safe haven against inflation and a safe haven in times of 

political instability - John Paulsen  

 

The basis for the analysis is to compare three portfolio strategies before and after the addition of a 

gold ETF. The portfolios vary in risk appetite and our data is divided into three sub-periods. We 

have chosen to apply three different performance measures for risk-adjusted returns to provide a 

more comprehensive interpretation of our results. We will angle the analysis from the perspective 

of an American investor. Hence, the S&P500 has been applied as a universal benchmark in our 

calculations. We have divided our observations into three time-intervals: 2005-2010, 2010-2015 

and 2015-2019. Our findings are further augmented by analyzing the portfolio performances with 

and without transaction- and management costs.  

 

First, we will assess all the theoretical aspects necessary to interpret our analysis. Then we will 

explain the data and methodology used in the analysis. In the analysis we will discuss our findings 



FIN11  1104, 1105, 1132, 1134 

 4 

in light of our data, calculations and pre-conceived assumptions. Finally, we will discuss eventual 

weaknesses of our analysis and provide a conclusion based on the results.  

 

Theory 

In this part of the paper we will provide the reader with fundamental knowledge necessary to 

interpret the upcoming analysis. First, we are going to discuss why investors historically has 

included gold in their investment strategies. Concurrently, we will review some of the criticism 

towards investing in gold. After, we will explain the fundamentals of exchange traded funds, along 

with its advantages and disadvantages. Finally, we will provide an in-depth explanation on the 

performance measures applied in the analysis.  

 

Advantages and disadvantages of gold investing – Historically  

Several studies have found three main attributes of gold that can be beneficial for a portfolio 

manager. Firstly, research has found gold to be an efficient tool for hedging against inflation, 

political unrest and currency risk. In addition, Nikos (2006) found that gold is more efficient as a 

hedging tool than other precious metals. Secondly, several studies have found that gold can provide 

benefits of diversification. Sherman (1986) used simulation to assert the effect of holding different 

ratios of gold in a balanced portfolio. He found that almost every portfolio that did not hold a 

position in gold could generate benefits of diversification from doing so. Gold has also been 

observed to be more attractive in the wake of extreme market shocks, acting as an important safe 

haven for investors (Ciner et. al, 2010). This is mainly due to the physical nature of gold. If we 

compare it to bonds, gold is the only asset where you are guaranteed a zero chance of defaulting 

since it is a physical asset.   

 

These studies have contributed to a general acceptance of gold being an efficient tool for hedging 

equity markets, generating diversification and providing safety when shocks arise. Nevertheless, 

the findings have received some criticism as well. For example, Wang (2011) found that the 
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efficiency of gold as a hedging tool fluctuates over time. In addition, Chua and Woodward (1982) 

confirmed that gold was an effective way to beat inflation, but only in the US. Additionally, 

Johnson and Soenen (1997) found that the benefits gained from holding gold in a portfolio in the 

period 1978 to 1995 were negligible, and that it did not increase risk-adjusted returns during this 

period. Thus, the benefits from holding gold in a portfolio is highly debatable.  

 

ETF Fundamentals  

An increasingly popular way to invest is through exchange traded funds (ETFs). ETFs are publicly 

traded on a stock exchange with the sole purpose of replicating a given benchmark or index through 

holding a pool of assets. Some of them tracks indexes in their entirety, while other use 

representative sampling.  ETFs are primarily divided into six categories: equity funds, fixed-

income funds, commodity funds, currency funds, real estate funds and specialty funds (Petrova, 

2015). Since its introduction in 1989, the ETF industry in the US has surpassed $4 trillion in assets 

(ETF.com, 2019).  

 

The structure of an ETF offers a range of advantages to investors. Firstly, ETFs are traditionally 

designed to be managed passively, resulting in low administrative expenses. Usually, the total 

expense ratio for an ETF ranges from 0.15% to 0.70% and carries an average expense ratio of 

0.44% a year. This is almost half the expense ratio of owning an index fund, averaging at 0.74% a 

year (Wall Street Journal, 2019). The expense ratio is the sum of transaction fees related to 

acquiring the ETF plus the management fees. ETFs are also highly tax efficient. Due to its passive 

structure, shareholders will only be exposed to taxable capital gains when they sell their shares. 

ETFs also offer high trading flexibility as they are listed on stock exchanges with prices varying 

throughout the day. Additionally, certain types of ETFs provide investors with the opportunity to 

fully diversify their portfolio through holding one financial instrument.  

 

Nevertheless, investors are also exposed to a handful of disadvantages. Studies have found a 

significant tracking error between the most liquid ETFs and their affiliated benchmarks (Defuso, 

2011). Thus, investors are exposed to a higher level of risk than they might think. Equally 
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important, due to SEC regulations, ETFs are not allowed to reinvest the dividends paid by 

securities that make up the underlying index, thereby losing the benefit of dollar cost averaging in 

downturn markets (Armstrong, 2013). Also, liquidity can be a problem for ETFs in thinner 

markets. This has previously increased the bid-offer spread and generated added costs to investors.   

 

Introducing the gold ETF 

The gold ETF was first introduced in 2003, categorized as a commodity fund. The main goal of a 

gold ETF is to track the changes in the gold price. This ETF type is structured in a way that provides 

investors the opportunity to profit from changes in the gold price, without holding the physical 

asset. The gold ETF acts like any other individual stock and is bought and sold on an exchange. 

Gold ETFs can be structured in a variety of ways, usually by holding a representative sample of 

gold derivatives or gold options. Although, the ETF can also be backed by a stockpile of the 

physical asset itself.  

 

Transaction- and management costs  

Since ETFs are traded on exchanges there are commission fees associated with trading them. The 

commission is often a flat fee, paid to the broker or another salesperson due to exchange of 

services in facilitating or completing a sale transaction (Bragg, 2018). As different brokers 

operate with different commission fees these can range anywhere from $0 to $25 (Vanguard, 

2019). As a result of the ongoing zero-commission rivalry between brokers, most brokers have 

removed their commission fees related to trading ETFs (Fidelity Investments, 2019). 

 

The bid/ask spread is also a part of the transaction cost of trading ETFs. The ask is the market 

price at which an ETF can be bought, and the bid is the market price at which it can be sold. 

There are three main factors that impacts the overall cost of the bid/ask spread: The extent of 

market makers competition, the liquidity of the underlaying asset(s) in the ETF and the market 

maker inventory management costs (Iachini, 2019). As a result, ETFs with high trading volumes 

provide more liquidity to the market which results in lower transaction costs related to the 

bid/ask spread. 
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Another potential transaction cost is changes in discounts and premiums to an ETF’s net asset 

value (NAV). This is only a potential cost, as it can also be a factor to benefit from. On the one 

hand, an ETF is said to be traded at a premium when the underlaying asset(s) of the ETF is worth 

less than the market price of the ETFs NAV. On the other hand, an ETF is traded at a discount 

when the market price of an ETF’s NAV is lower than the ETF itself. When discounts and 

premiums occur, the market usually corrects itself due to arbitrage traders.  This results in better 

alignment between the ETF’s market price and NAV. 

 

Performance measurements 

The main task for an investor is to evaluate the potential performance of an investment. Explicitly, 

investors must be aware of the risk taken and the subsequent returns expected. To measure 

portfolio performance, we have chosen to apply a combination of the Sharpe ratio, the Treynor 

ratio and Jensen’s Alpha. 

 

Sharpe ratio 

The Sharpe ratio (Sharpe, 1966) is conceivably the most eminent and practiced tool for measuring 

risk-adjusted return. From an investor’s point of view, the ratio describes how well the return of 

an investment compensates the investor for the risk taken. The Sharpe ratio is measured by using 

the standard deviation of a portfolio. The measure closely follows the Capital Asset Pricing Model 

(CAPM), and by extension uses total risk to compare portfolios to the capital market line (Mukul, 

Kumar & Ray, 2012).  

𝑆ℎ𝑎𝑟𝑝𝑒 𝑅𝑎𝑡𝑖𝑜 =  
𝑅𝑝 − 𝑅𝑓

𝜎𝑝
 

Treynor Ratio 

The Treynor ratio measures the risk-adjusted return by comparing the performance of a single 

portfolio to the equity market. To do so, one must substitute the standard deviation of the portfolio 

in the Sharpe equation with the beta of the portfolio. The beta is defined by the slope of the security 

market line (SML), which measures the relative volatility of the portfolio returns with respect to 
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the market returns (Mukul, Kumar & Ray, 2012). The Treynor ratio is purely based on the 

systematic risk of a portfolio.  

𝑇𝑟𝑒𝑦𝑛𝑜𝑟 𝑅𝑎𝑡𝑖𝑜 =  
𝑅𝑝 − 𝑅𝑓

𝛽𝑝
 

 

Jensen’s Alpha 

Jensen’s alpha is an absolute measure of portfolio performance that measures excess return 

gained by deviating from a given benchmark (CAPM). Therefore, it exposes a portfolio 

manager’s ability to deliver returns exceeding the average returns of a market. The measure can 

be broken down into two equations: 

1. 𝐵𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑅𝑒𝑡𝑢𝑟𝑛 (𝐶𝐴𝑃𝑀) = 𝑅𝑖𝑠𝑘 𝐹𝑟𝑒𝑒 𝑅𝑎𝑡𝑒 𝑜𝑓 𝑅𝑒𝑡𝑢𝑟𝑛 +

𝐵𝑒𝑡𝑎(𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑓 𝑀𝑎𝑟𝑘𝑒𝑡 − 𝑅𝑖𝑠𝑘 𝐹𝑟𝑒𝑒 𝑅𝑎𝑡𝑒 𝑜𝑓 𝑅𝑒𝑡𝑢𝑟𝑛) 

2. 𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 𝐴𝑙𝑝ℎ𝑎 = 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑅𝑒𝑡𝑢𝑟𝑛 − 𝐵𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑅𝑒𝑡𝑢𝑟𝑛 

 

Data & Methodology 

For the purpose of this analysis, we have collected monthly data from our chosen ETFs, S&P500 

and the spot gold price from March 2005 to September 2019. We also collected spot prices of three 

other precious metals and one industrial metal index. These were silver, platinum, palladium and 

the Bloomberg Industrial Metal Index (BCOMIN). We did this to determine if gold is the optimal 

asset in terms of portfolio performance and risk adjusted returns. The starting point of our analysis 

takes place four months after the first gold ETF was listed on the NYSEArcha (Seafong, 2019). 

The data from the 174 months was collected from Yahoo Finance and the Bloomberg Terminal at 

NHH. Prices are retrieved from the first business day of each month and is adjusted for any stock 

splits/reverse and dividends. Our study reflects the viewpoint of an American investor and all 

calculations have been done in US dollars. 
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We seek to capture the effect of gold ETFs on investors with varying risk appetites. Therefore, our 

analysis is based on three different portfolio constructions with different degrees of risk exposure. 

The portfolios are constructed in line with Jaffe’s (1989) approach. Jaffe wanted to replicate the 

allocations of typical institutional investors. We find 

this approach meaningful to implement in our analysis. 

Therefore, we have split the portfolios in three different 

categories: defensive, neutral and aggressive. Table 1 

summarizes the portfolio weights chosen to achieve these risk 

profiles.  

 

The portfolios are diversified across different market sectors to accurately reflect the allocation of 

an institutional US investor (Jaffe, 1989). To represent the US equity market, we used the iShares 

Core S&P 500 ETF (IVV), which tracks the S&P 500 index (Blackrock, 2019). We have also 

included the iShares MSCI Emerging Markets ETF (EEM) for international and emerging market 

exposure. The portfolios are also exposed towards real estate through the iShares U.S. Real Estate 

ETF (IYR), an ETF that invests directly in real estate companies and REITs (Blackrock, 2019). 

For our risk-free asset we chose to apply the 10-year US treasury bond, and for the risk-free rate 

of return we have used the US 3-month T-bill rate. We can consider the 10-year treasury bond to 

be risk-free as the US has a credit rating of AAA (prime). The 3-month T-bill offers the most 

accurate risk-free rate as the lending period is very short. Lastly, to see the effect of including gold 

in the three portfolios we have used the iShares Gold Trust (IAU), which seeks to track the 

performance of the gold spot price. This ETF only holds gold bullions and gives direct exposure 

to the gold price (Blackrock, 2019). 

 

To directly analyze the impact of gold, we will compare all our portfolio’s performances both with 

and without an exposure to the gold ETF. Where Jaffe (1989) analyzes his portfolios with different 

degrees of gold exposure, we will restrict our exposure to either zero or 10% of the portfolio weight 

in the iShares Gold Trust. When including gold, we will equally reduce the weights of the 

remaining assets.  

Table 1: Portfolio categories and weight 
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Volatility and returns 

Having the data sampled, we calculated each ETF’s monthly standard deviation and the 

individual asset’s monthly average returns for the sub-periods. To compute the average returns, 

we used the geometric average mean. This was a natural choice because the geometric average 

takes the compounding of returns into account and is a more accurate measure of returns over 

time. Our findings are illustrated in table 2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Average returns 2005-2019 
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Further, we used the following formulas to calculate the geometric mean and standard deviation 

of each asset:  

Formula 1:  

𝐺𝑒𝑜𝑚𝑒𝑡𝑟𝑖𝑐 𝑚𝑒𝑎𝑛 = [(1 + 𝑅1) ∗ (1 + 𝑅2) ∗ … ∗ (1 + 𝑅𝑛)]1/𝑛 − 1 

 

 

Formula 2:   

 

 

 

 

 

 

Systematic risk  

In addition to the standard deviation, which indicates an asset’s isolated behavior, we need to 

measure each asset’s systematic risk. The beta takes account for this type of risk and informs us 

about an asset's behavior in comparison to the rest of the market. Therefore, we need a 

benchmark index for each asset. Given the perspective of an American investor, we chose the 

S&P 500 as our benchmark to compute the systematic risk each asset historically has faced. 

S&P500 is widely recognized as a measure for the US equity market and we find it appropriate 

as a benchmark for our research. 

 

We also had to compute correlation coefficients for all assets. The correlation coefficient 

indicates the statistical relationship between two variables. We used the formulas below to 

compute all correlation coefficients giving us the correlation matrixes displayed in table 3. 

 

𝑟1 … 𝑟𝑛 =  𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 𝑚𝑜𝑛𝑡ℎ𝑙𝑦 𝑟𝑒𝑡𝑢𝑟𝑛𝑠 

𝑛 =  𝑐𝑜𝑢𝑛𝑡 𝑜𝑓 𝑟𝑒𝑡𝑢𝑟𝑛 𝑠𝑎𝑚𝑝𝑙𝑒𝑠 

 

𝑥 = 𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝑟𝑒𝑡𝑢𝑟𝑛 

𝑋 = 𝑀𝑒𝑎𝑛 𝑟𝑒𝑡𝑢𝑟𝑛 

𝑛 = 𝑐𝑜𝑢𝑛𝑡 𝑜𝑓 𝑟𝑒𝑡𝑢𝑟𝑛 𝑠𝑎𝑚𝑙𝑒𝑠 
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Formula 3: 

𝐶𝑜𝑣(𝑥, 𝑦) =
∑(𝑥 − 𝑋) ∗ (𝑦 − 𝑌)

(𝑛 − 1)
 

 

Formula 4: 

𝐶𝑜𝑟𝑟(𝑥, 𝑦) =
𝐶𝑜𝑣(𝑥, 𝑦)

𝜎𝑥 ∗ 𝜎𝑦
 

 

 

 

 

Characteristics of the portfolio 

It was necessary to compute the descriptive statistics for the portfolios in addition to the assets 

they are composed of. To do this we have followed basic portfolio theory to compute the 

individual portfolio returns, standard deviations and betas. Unlike the measures for the individual 

assets we now deliver annualized returns and standard deviations. Due to its nature, the beta 

values will not differ from the computations for the individual assets. While the annualized 

standard deviation is converted by multiplying the monthly deviation with the square root of 12, 

the returns were converted by applying the following formula: 

Formula 5: 

𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑎𝑛𝑛𝑢𝑎𝑙 𝑟𝑒𝑡𝑢𝑟𝑛𝑠 = (1 + 𝑟)12 − 1  

 

Both the portfolio returns, and betas are computed as the sum of the weighted average of its 

components. We calculated the standard deviation for the portfolio by applying the following 

formula: 

Table 3: Correlation matrix 
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Formula 6: 

𝜎𝑝 = √𝑤1
2𝜎1

2 + 𝑤2
2𝜎2

2 + 2𝑤1𝑤2𝜌1,2𝜎1𝜎2 

 

Altogether, this gives us the required input to analyze the portfolios’ risk adjusted and excess 

returns. To do so we will utilize Jensen’s alpha, Treynor’s Ratio and the Sharpe Ratio. Our 

findings for the full period, and sub periods, will be presented in the upcoming analysis.  

 

Transaction cost 

Investing in ETFs can potentially generate significant costs even though they generally are 

considered cost efficient investments (Vanguard, 2019). Transaction costs are therefore highly 

relevant from an investor’s perspective. The expense ratio of each ETF is the direct cost 

affiliated with investing in an ETF. These are deducted directly from the fund’s assets annually. 

To correct our data samples, the expense ratio is deducted from each of the ETFs aggregated 

returns on the first day of each year. This gives us the returns realized for the investor given a 

long-term holding horizon.  

 

There are more aspects of transaction cost to consider than simply deducting the expense ratio 

regarding ETFs. Unlike stocks the spread does not give an appropriate indication of trading costs 

(Angel et.al, 2016). Since they often are traded at a discount or premium, the appropriate 

measure according to Angel’s paper is the difference between trading price and the fund’s net 

asset value. As these tend to exceed the ETFs spread significantly, they are of outmost 

importance from an investor’s view. Unfortunately, it’s difficult to access the ETFs historical 

NAV data needed to evaluate the difference between NAV and trade price accurately. Since we 

look at long term investments, which reduces the importance of such costs, we will not present 

calculations on them in this paper.  
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Summary  

Based on the calculations described in the section above, we have obtained a set of results 

presented in table 4 below. All calculations and graphs were produced in Microsoft Excel.  

Table 4: Calculations of Monthly geometric mean, Annualized geometric mean, Annualized standard deviation, Portfolio beta, 
Sharpe ratio, Treynor ratio and Jensen’s alpha in the time period 2005-2019 
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Analysis 

We have firstly compared gold to other precious metals individually to investigate their 

characteristics and to see whether gold has outperformed them. We have then chosen to break 

down the analysis into the three subperiods. For each subperiod we will analyze each portfolio’s 

performance by the chosen measurements. We discuss the results considering the coherent 

market conditions to see how well the portfolios including gold perform compared to the 

portfolios excluding gold. We analyze gross and net returns for the full period from 2005 to 2019 

to see the effect of management fees. For the sub-periods we turn our attention towards gross 

returns.  

 

Comparing Gold with Other Precious Metals 

Before analyzing the impact of gold on our portfolios, we chose to look at how gold has 

performed amongst other precious metals. Table 5 presents a comparison of gold, silver, 

platinum, palladium and the Bloomberg’s Industrial Metal Index from 2005 to 2019. We have 

included this comparison to confirm Jaffe’s (1989) findings that gold will outperform its peers 

over time and lower portfolio risk in a superior manner to that of other metals.  

 

Column one in table 5 

compares the annualized 

geometric mean returns and 

shows that gold is only beaten 

by palladium. The demand for 

palladium has surged the last decade due to its environmental advantages forcing especially car 

manufacturers to buy more of the precious metal (Reuters, 2019). The market for palladium is 

however characterized as small with challenging liquidity conditions (Reuters, 2019), which is 

reflected in its high standard deviation. Gold was clearly the least volatile asset amongst them 

and is likely to fluctuate less than other metals. Also, gold had the lowest beta, followed by 

silver. The beta value close to zero proposes that although gold is a volatile asset on its own, the 

Table 5 - Precious Metal Comparison 
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price movements is virtually unrelated to that of the market. This suggests that the inclusion of 

gold in the institutional portfolios will reduce volatility. 

 

Table 6 compares each assets’ correlation 

coefficient to our chosen ETFs. The 

results generally show low correlation 

between precious metals and the other 

assets. BCOMIN was the most correlated 

to the ETFs, which is not surprising. The demand for industrial metals will always be dependent 

on market cycles. Gold has virtually no correlation to US equity- (IVV) and real estate (IYR) 

markets, nor emerging markets (EEM). In fact, gold was the least correlated to all of these 

markets compared to the other precious metals, which cements gold’s superior characteristics 

and enhances our assumption of gold as a hedging tool and a diversifying asset. Our results show 

that over the last 15 years gold has outperformed the other precious metals individually, only 

beaten by palladium in terms of returns.  

 

For the further analysis we will include gold in our constructed portfolios to investigate whether 

gold has enhanced risk-adjusted returns and functioned as a hedging tool for US institutional 

investors. 

 

Table 6 - Correlation Coefficients 
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Aggregate Gross Portfolio Performance 2005-2019 

Figure 1 presents the gross returns of a US$1000 investment in each portfolio from March 2005 

to September 2019, before considering transaction- and management fees.  

 

When observing the returns for the entire period of collected data, we have found several trends 

that applies to our case. For an aggressive investor, we have found that the inclusion of gold in a 

balanced portfolio has yielded higher returns than exclusion would. More precisely, by 

substituting 1/3 of each asset in the aggressive portfolio with IAU shares, investors would have 

increased their returns by approximately 20,5%. We found that including gold in the aggressive 

portfolio would have decreased portfolio risk from 16,3% to 14,1%. Thus, an aggressive strategy 

including gold would have increased the Sharpe ratio. We also find that the inclusion of IAU 

shares results in a higher reward-to-risk ratio (Treynor ratio), as well as a higher ratio of excess 

returns compared to the market (Jensen). These results confirm Agarwal’s (1992) findings of 

gold being an efficient hedging tool for long term investors. The neutral and defensive portfolio 

strategies give us approximately the same results. The overall trend we see is that the more risk 

averse the investor becomes, the difference in returns between the gold-including and the gold-

excluding portfolios narrows. This is a consequence of the investor having less exposure towards 

the aggregated market growth throughout this period. 
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Figure 1: Gross return of a $1000 investment, March 2005 - September 2019 



FIN11  1104, 1105, 1132, 1134 

 18 

Aggregate Net Portfolio Performance 2005-2019 

Figure 2 shows the net growth of the initial US$1000 invested 

in 2005 after deducting management fees for each asset. The 

management fees for each ETF is shown in table 7. These 

results enable us to observe the more realistic returns investors 

would have achieved over the last 15 years.  

 

Since management fees for the gold ETF (IAU) is 0.25%, which is lower than for EEM and IYR, 

we did not expect any substantial changes in the portfolio rankings obtained from the gross 

results. The top performer was still the aggressive gold-including portfolio, which resulted in a 

total of US$3,753 compared to its gross value of US$3,893. The worst performer was still the 

defensive gold-excluding portfolio with a net result of US$2,866 compared to its gross result of 

US$2,913. Overall, the impact of management fees brings all of the net portfolio returns closer to 

the S&P500-index, but it does not change how the portfolios have performed in relation to each 

other by any substantial means. The gold-including portfolios still outperformed each gold-

excluding portfolio.  

 

ETF Management Fees 
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Figure 2: Net growth of US$1000 invested in 2005 management fees deducted 
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This can be explained by two factors. Firstly, the management fee for IAU is low. Therefore, 

implementing IAU at the expense of other more expensive ETFs will reinforce the gross results 

and make the difference between gold-including and gold-excluding portfolios even bigger in 

long term, when keeping all other factors constant. Secondly, gold has been an attractive 

investment during the period which we have chosen to study. In order to investigate the reasons 

behind these aggregated results, we will have to dive deeper into each subperiod.  

 

2005 – 2010 - Recession 

The period spanning from March 2005 – March 2010 is heavily influenced by extreme market 

conditions caused by the financial crisis, which lasted from the third quarter of 2007 to the first 

quarter of 2009. During this period the American stock and real estate market completely 

crashed, losing more than 50% of its values. The US money market and commodity prices also 

declined during these years. However, in 2009/2010 certain markets quickly recovered and this 

upturn is also included during this subperiod.  

 

Table 2 tells us that both EEM and IAU outperformed US equity, real estate and bond markets 

during this period. Emerging markets recovered quickly from the extreme conditions. In 2010 

alone emerging market portfolios attracted more than 73 billion US dollars, a development that 

favored the aggressive risk profile (Mobius, 2010). The growth in emerging markets is reflected 

in our portfolios, as the aggressive risk profile achieved the best results before and after the 

inclusion of gold. We can also see from the collected data that the IAU was an attractive 

investment, yielding 21% yearly. Therefore, it does not come as a surprise that the gold-

including portfolios outperformed all the non-gold ones across the different performance 

measurements. After including the IAU ETF shares in our portfolios, both market risk and 

volatility is reduced for all the portfolios, which seems to confirm Baur & Lucey’s (2010) 

findings that gold can be used as an effective hedge against extreme market conditions. 

 

Looking more specifically at the performance measurements, we see an assortment of unhealthy 

ratios for all the portfolios. Although, after including gold we see some improvements due to its 
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low correlation to the other assets. The Sharpe-ratio marginally favors the defensive gold-

including portfolio, whereas the Treynor’s ratio prefers the neutral gold-including portfolio. The 

aggressive gold-including portfolio is put at a disadvantage due to its high volatility measures. 

However, because the aggressive portfolio is more exposed to emerging markets, its alpha 

generating abilities exceeded the others. 

 

Sub-conclusion 

We conclude that for the period 2005-2010, the gold-including portfolios generally improved 

risk-adjusted returns for an institutional US investor. Moreover, gold served as an effective 

hedge against other common investment types such as common stocks, US real-estate and money 

markets due to its low correlation coefficient.  

 

2010 – 2015 – Recovery/Growth 

The five-year period between 2010 and 2015 can be characterized as a period of recovery from 

the financial crisis. The effects of Obama’s ARRA (American Recovery and Reinvestment Act) 

resulted in increased government expenditure as well as a decrease in corporate tax rates. As a 

result, institutional investors were incentivized to invest more aggressively, and the data 

collected in this study confirms the positive effects from ARRA. This stimulated the economy to 

grow rapidly in the wake of the financial crisis. 

 

As a result of the rapid market growth in the US from 2010 to 2015, it is fair to assume that an 

investor would benefit from applying a high beta to their portfolio. Thus, the inclusion of gold in 

one’s investment strategy – which we have proven decreased the portfolio beta – should 

ultimately result in lower returns.  

 

If an investor were to utilize an aggressive strategy in this period, the inclusion of IAU would 

result in 1% lower annualized returns than if excluded. The Sharpe ratio of the including 

portfolio was higher. This is due to the fact that the subsequent standard deviation of a gold-
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including portfolio was 1,55% lower. Even though holding gold decreased returns in this period, 

it resulted in better returns when adjusting for risk. The alpha of the non-gold portfolio was 

slightly higher than the gold-including portfolio alpha.  

 

If you applied a neutral investment strategy in the given period, the results were the same. 

Although, the deviation in risk-adjusted returns was narrower due to the reallocation from risky 

assets in the aggressive strategy, to 10-year treasury bonds in the neutral. This is understandable 

as neutral investors did not enjoy the same amount of growth-related benefits as the aggressive 

investors. Lastly, the performance of the defensive portfolio had similar characteristics as the 

aggressive and neutral, when comparing measures before and after including gold.  

 

Sub-conclusion 

In this period, including gold has yielded lower returns than if left out. This could be due to the 

gold price plunging in 2013 by over 25% due to the Cyprus banking crisis. At the same time, 

deviations in performance measures between the non-gold and gold-including portfolio 

decreased as the investor gets more risk-averse. We also noticed that the Sharpe ratio was 

consistently higher when including gold, while the alpha was consistently higher when not 

including gold. Lastly, the Treynor-ratio is higher for both the aggressive and defensive 

investment strategy when excluding gold.  

 

2015 – 2019 – Growth 

The period between 2015 and 2019 can be characterized as a period of growth.  Although, there 

has been some incidents that have threatened the global financial outlook. For example, the 

eurozone debt crisis, Brexit, flash crashes and Trump’s initiation of a trade war with China. 

However, the overall economic growth over the last five years has unquestionably been positive. 

The S&P500 has grown by 50%, Dow Jones has grown by 56% and US GDP has grown by 12% 

(The World Bank, 2019). Gold investors also enjoyed the recovery of the gold price after it 

plunged more than 25% in 2013. Altogether, the summation of these events has shown a 

different impact on portfolio performance measures compared to the preceding five years.  
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In contrast to the period between 2010-2015, holding gold in a portfolio resulted in better 

performance in every measurement, not only the Sharpe ratio. This is due to the recovery of the 

gold price. IAU carried an annualized return of 4,74% (table 4), compared to its annualized 

returns in the foregoing five-year period of 1,46%. At the same time, the standard deviation of 

each investment strategy showed a significantly lower portfolio risk when including gold in the 

portfolio. This observation was also noted in the period 2005-2010 and again confirms gold’s 

hedging abilities.  

 

Sub-conclusion 

During the period between 2015 and 2019, several destabilizing economic events occurred both 

globally and in the US. Although, all our portfolios have delivered solid annualized returns. The 

inclusion of gold in a portfolio during this period resulted in better risk-adjusted returns for every 

investment strategy, lowering each of the portfolio’s standard deviation. We conclude that also 

during this period gold had a hedging function on the portfolios. 

 

Weaknesses of the analysis  

Constructing our portfolios, we did not utilize optimization models to determine the portfolio 

weights. This makes our portfolios sub-optimal, meaning we easily could increase their 

performance by changing their assets weights. Nevertheless, our portfolios serve the purpose of 

finding the best performing option among them, when allocating parts of it in gold. Additionally, 

our work has been done in hindsight of past economic events. For an institutional investor, it will 

be far more difficult to determine whether the economy is on the verge of a crash, recovery or 

long-lasting growth. To determine this, the investor will have to dive deeper into economic 

indicators that we did not have the chance to present in this paper.  

Our analysis focuses on the long-term effect gold might have on a portfolio. Given our choice of 

sub-periods, this results in our research losing some explanatory power regarding the portfolios 

performance during specific market events. I.e. the 2005-2010 period contains both a dramatic 

recession in 2007, followed by a strong bullish trend. As both trends occur in this sub-period the 

results do not reflect gold’s effect on either of them isolated.    
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To get a widely diversified portfolio we chose to construct them with ETFs only. This makes us 

unable to accurately track transaction costs beyond the expense ratios ETFs impose on the trader, 

due to lack of available data. As these costs might have significant impact on the ETFs net 

performance, they might affect the results concluded within this paper. The long-term 

perspective reduces the impact of these costs as they are cost affiliated with each round-trip 

trade.  

 

Conclusion  

The purpose of this paper was to analyze the impact of including gold in a balanced portfolio for 

an institutional US investor from 2005 to 2019. We aimed to ascertain whether gold can still be 

used as an effective hedging tool with recent market developments. We found this topic 

compelling as there are several contradicting studies regarding the benefits of investing in gold. 

Aggarwal (1992), Sherman (1986) and Shafiee & Topal (2010) all found that holding gold in a 

balanced portfolio will benefit the investor over time. However, both Wang (2011) and Johnson 

& Soenen (1997) found that the hedging effects of holding gold were negligible. Since these 

studies to some regard are outdated, we wanted to fathom how gold has performed during more 

recent market conditions. We therefore split our analysis into three different subperiods 

categorized as recession, recovery and growth. 

 

Before analyzing the three sub-periods, we looked at gold in comparison to other precious metals 

individually. We found gold to outperform silver, platinum, palladium and a collection of 

industrial metals through the Bloomberg Industrial Metal Index. Gold has since 2005 only been 

beaten by palladium in terms of returns, a metal with a substantially higher standard deviation. 

We also found gold to have the lowest correlation coefficient with all the assets we chose for our 

portfolio construction. We conclude that these findings suggest gold to be the best vehicle 

amongst the precious metals in terms of market movements, an assertion we investigated further. 
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We found several reoccurring trends in our analysis. Firstly, the gold-including portfolios for 

every investment strategy in all the time periods had consistently lower standard deviations and 

higher Sharpe-ratios than their non-gold peers. These findings suggest that including gold in the 

portfolio, regardless of risk appetite, has yielded better risk-adjusted returns for investors. In 

addition, since the standard deviation is lowered for every portfolio, we found the assumption of 

gold as a hedging tool to be true.  

 

However, during the subperiod 2010-2015, we found the inclusion of gold to show certain signs 

of weaknesses. Due to the combination of rapid growth in the US equity market and gold’s 

low/negative correlation to this development, we found that the gold-including portfolios yielded 

a lower excess return. For the aggressive and defensive investment strategies, the non-gold 

portfolios also obtained a higher Treynor-ratio. This suggests that the US institutional investor 

should not invest in gold in times of recovery in equity markets.  

 

We have also considered management fees to see if there was any difference between the 

portfolio’s gross and net returns. When we considered management fees, our results did not 

change. Thus, the management fees were disregarded in our calculations. Our evidence overall 

confirms that gold has been an attractive investment over time for the US institutional investor. 

We conclude that the inclusion of gold as a diversifying instrument has improved risk-adjusted 

returns and been efficient as a hedging tool over the last 15 years.  
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