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Abstract 

While the attention to safe haven studies increased steadily over the last 10 years, households 

have been neglected so far by other studies. The majority of related research focuses on the 

safe haven properties of a single asset. This study closes the gap between existing safe haven 

studies and household investing. We construct synthetic household portfolios consisting of 

risky assets, risk-free assets, real estate and human capital and we vary the portfolios by age of 

the household. After analyzing which asset serves as a safe haven on each individual portfolio 

component, we test the safe haven assets on the whole portfolios including and excluding 

human capital. This study tests the following assets as possible safe haven: gold, silver, copper, 

palladium, 10Y U.S. Treasury bond, 1Y U.S. Treasury bond, Euro, Swiss Franc and the 

Japanese Yen. Gold, both U.S. bonds and the Japanese Yen show the best safe haven properties 

against risky assets. The best safe haven qualities regarding real estate are shown by Euro, 

silver and gold. Considering human capital, silver and copper serve as the best safe haven. The 

best safe havens for portfolios excluding human capital across all age groups are gold, the 

Japanese Yen and both U.S. bonds. No consistent safe haven was found for portfolios including 

human capital whereas copper shows the best results amongst the tested assets. 
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1. Introduction 

The recent financial crisis 2007/2008 showed how a downfall on the financial market can 

influence a household. Many households lost their home or employment and the value of the 

houses that could be kept significantly declined in value. Moreover, the households 

encountered serious losses in their direct and indirect investments in the financial markets. The 

overall goal for a household is to protect the basic human needs such as providing shelter and 

food for the family. These needs require a stable financial portfolio which can also provide 

financing in times of market stress. This study focuses on safe havens as a mean to limit the 

losses of U.S. households during time of market stress. In this study, we define a safe haven as 

an asset which has an abnormally high return during times of market stress. Market stress is 

symbolized by an abnormal negative return or abnormal high volatility on the market. While 

the study takes the view and data from a U.S. household perspective, one can also apply the 

results to similar households from other countries. 

Although the attention to safe haven studies increased steadily over the last ten years, 

households have been neglected so far. The majority of related research focuses on the safe 

haven properties of a single asset. This study closes the gap between existing safe haven studies 

and household theories. 

To summarize the study, firstly, we construct six synthetical portfolios which replicate 

six age groups of households in the U.S. Each portfolio consists of a combination of risky 

assets, risk-free assets, real estate and human capital. The portfolio weights are derived from 

empirical household data based on the Survey of Consumer Finances panel. Secondly, we 

include nine possible safe haven assets, namely grouped in metals, bonds and currencies. All 

possible safe haven assets have shown in previous studies that they have safe haven potential 

to some degree. Following, the testing is performed by regressing each safe haven asset on the 

portfolio components individually and then on the entire portfolio. The used regression method 

is a quantile regression so that we are able to catch the stress period of the markets. The testing 

is completed by a number of variations to deepen the understanding of the study. The tests are 

conducted on stationary and time-varying portfolios as well as on portfolios which include 

human capital and exclude human capital. As first variation, we introduce the VIX to account 

for high market uncertainty in order to have another measurement for turmoil in the markets. 

A major variation of the study is the introduction of sub-periods where we divide the whole 

testing period of 24 years into six sub-periods, covering four years each to gain insights on how 

the safe haven assets developed over time and if they show any pattern. The last variation 
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conducted by the study is the addition of a fix weight of the safe haven assets to the constructed 

portfolios to compare how the portfolio performance is influenced by the safe haven asset. The 

overall purpose of the tests is to investigate the financial effect of the possible safe haven assets 

on each of the portfolio components and the entire portfolio. 

The overarching research question is: “Can safe haven assets limit losses of U.S. 

household portfolios during times of market stress?”. The research question is accompanied by 

the following two sub questions: First “How well do our nine selected safe haven assets offset 

losses of the individual portfolio components and for the entire household portfolio?”. 

Secondly, we investigate “How do safe haven assets develop over time during sub-periods and 

do they show patterns and similarities?”. This study answers the questions by using the data of 

the U.S. Survey of Consumer Finances panel, combined with current safe haven, household 

and portfolio theories. Furthermore, we take the perspective of a U.S. household. 

The conducted analyses reveal that some of the tested assets have better safe haven 

properties than others. The study especially shows how safe havens vary over time which 

showcases the difficulty to label an asset as a safe haven. Furthermore, a number of related 

studies and theories are supported with the results of this study. Another main insight of this 

study is that, the addition of assets in a household portfolio has a significant positive effect on 

the portfolio as we demonstrate that the risk is decreased while the return is increased. And 

thus, absolute losses and the likelihood of losses during times of market stress can be limited 

by the results of this study. 

The remainder of this paper is structured as follows. At first, we describe the motivation 

and relevance for this study. Afterwards, section three provides the literature review for the 

most relevant studies in the area of safe haven and household. Furthermore, the theory part 

describes the fundamental theories for safe haven, households and portfolios on which this 

study builds on. In addition, this section takes empirical findings of related studies into account. 

Section five illustrates the methodology used in this study. This part of the study focuses on 

the data, regression method and construction of the portfolios. Section six shows the results of 

the testing where the results are split into individual testing and portfolio testing. The individual 

testing includes all the testing regarding the individual portfolio component (risky assets, risk-

free assets, real estate, human capital). The portfolio part showcases the results for the testing 

related to the entire portfolio, where we differentiate between the portfolio with and without 

human capital. Both parts display the results for the entire period as well as for the sub-periods. 

Finally, the study is completed by the discussion of the results where we connect our findings 

to the research questions and related studies. 
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2. Motivation 

Our study is motivated by several reasons. Primarily, we are not aware of any previous studies 

which combine household portfolio theory and safe haven studies. While there are a number 

of studies testing stocks and bonds in regard to safe haven assets, no previous study combines 

the concept of a safe haven and essential household portfolio components such as real-estate 

or human capital. Therefore, this study is to be the first of its kind to test safe haven assets for 

real-estate and human capital. In conclusion, this study adds theoretical knowledge about safe 

haven assets for components of a household portfolio which have not been studied before. Our 

next step is combining all four major household portfolio components (real-estate, human 

capital, risky assets and risk-free assets) to form several synthetical household portfolios. 

Following this, we test these portfolios with a number of possible safe haven assets to analyze 

their individual safe haven property. With this study, we hope to close the gap between both 

academic fields of study and invite other researchers to include household portfolios in their 

safe haven studies. 

Consequently, we hope to add knowledge as well about safe haven assets for individual 

households, so that these household can minimize their losses during times of market stress. 

The financial crisis of 2007-2008 showed in the most extreme way the effects stress on the 

financial markets can have on a household. The lack of diversification amongst household 

portfolios is an often-named issue in regard to the risk diversification of household portfolios 

(Becker & Hoffmann, 2010). With this study, we aim to find safe haven assets for household 

portfolio to add stability in times of market stress. 

 As a third point of motivation, we would like to reduce the gap between the media 

coverage of safe havens and the academic research. Several authors (e.g. Baur & McDermott 

(2010) or Ranaldo & Söderlind (2010)) mentioned that certain assets are often displayed as a 

safe haven asset in the media without proper empirical evidence. Gold, as an exception, has 

been numerously tested. However, this paper aims to close the literature gap between the 

individual household components and the overall household portfolio. 

 

 



 

8 
 

3. Literature Research 

Research in the field of safe havens can be considered as a relatively new field of research as 

most of the papers are published within the last ten years. One can argue that safe havens are 

an alteration of hedges and therefore that the relevant research dates back much longer. 

However, within this thesis we focus mainly on safe haven related research and not research in 

the area of hedging. 

 Amongst the first papers testing the safe haven status of certain assets are Andersen, 

Bollerslev, Diebold, & Vega (2007) who investigated the safe haven status of bonds. Kaul & 

Sapp (2006) tested the effects of safe haven trading on the market liquidity and concluded that 

safe haven trading has had a significant impact on the market liquidity based on evidence from 

the bid-ask spread of the Euro-U.S. dollar spot and forward markets. 

 The most commonly referred papers in the safe haven research from our viewpoint are 

the papers of Baur & Lucy (2010), Baur & McDermott (2010) and Ranaldo & Söderlind (2010). 

Baur & McDermott (2010) examined the status of gold as a safe haven against 13 major 

developed and emerging countries over the time frame of 30 years (1979–2009). They found 

evidence that gold has safe haven property for equity from seven developed countries (U.S. 

and European stocks), but however, gold does not hold safe haven characteristics towards 

equity of any emerging countries. Moreover, the authors tested the safe haven property of gold 

against equity returns of U.S., UK and German stocks and bonds. They presented evidence that 

gold is a short-lived safe haven for stock from all three countries but not for bonds. Ranaldo & 

Söderlind (2010) tested several currencies such as, the USD, JPY, EUR, CHF and GBP as 

possible safe haven against each other, U.S. bonds and U.S. stocks. They concluded that the 

CHF and JPY served as safe haven in market times when the USD or U.S. stocks dropped 

drastically in value. 

 While Baur & Lucy (2010) and Baur & McDermott (2010) are the leading papers for 

safe haven research regarding gold, other authors such as Ciner, Gurdgiev & Lucey (2013); 

Jaffe (1989); Joy (2011) Flavin, Morley & Panopoulou (2014); Lawrence (2003) and Reboredo 

(2013) published noteworthy papers in relation to gold being a safe haven. Papers which 

included other metals such as silver, palladium or copper besides gold as possible safe havens 

are Agyei-Ampomah; Gounopoulos & Mazouz (2014); Hiller, Draper & Faff (2006); Hood & 

Malik (2013) and Sakemoto (2018). A number of these studies are worth mentioning in more 

detail. 
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 Reboredo (2013) posited that gold exhibits safe haven properties for the U.S. dollar 

exchange rates, specifically against extreme exchange rate movements. Ciner et al. (2013) 

tested the ability of gold to serve as a safe haven against U.S. equity, UK equity, U.S. currency, 

UK currency and UK Bonds in times of extreme price movements. Their main finding is that 

gold can serve consistently as a safe haven for the U.S. and the UK currencies. Hood & Malik 

(2013) performed an analysis of the safe haven property of gold, silver, platinum and the VIX 

on U.S. market stocks between 1995 to 2010. The authors concluded that gold is the only metal 

amongst the tested one which served as a weak safe haven while they found evidence that the 

VIX served as a strong safe haven. Agyei-Ampomah et al. (2014) investigated the safe haven 

properties of precious metals and industrial metals against losses in the sovereign debt bond 

market. They deduced that palladium and copper, especially, outperformed gold as a safe 

haven. However, the results were not consistent across different bonds (Agyei-Ampomah et 

al., 2014). 

 A number of other studies besides Ranaldo & Söderlind (2010) investigated the safe 

haven properties of currencies, namely Fatum & Yamamoto (2015); Grisse & Nitschka (2015) 

and Habib & Straca (2012). Habib & Straca (2012) analyzed a panel of 52 currencies covering 

the majority of developed and emerging country over 25 years to find out which factors are 

beyond a safe haven currency against the U.S. dollar. Their study showed that two factors 

mainly influence the safe haven status of an asset which are the net foreign asset position as an 

indicator of external vulnerability and the absolute size of the stock market as an indicator of 

the overall market size and development. Fatum & Yamamoto (2015) tested the safe haven 

behavior of the USD, JPY, CHF, EUR, GBP, SEK, and CAD during the most recent financial 

crisis. They concluded that the JPY is the best safe haven and only currency which appreciates 

as market uncertainty increases. 

 Bonds as possible safe haven are tested by Andersen et al. (2007); Baele, Bakaert & 

Inghelbrecht (2010); Connolly, Stivers & Sun (2005); Flavin et al. (2014) and Habib & Straca 

(2015). Flavin et. al (2014) took the position of a U.S. equity investor to test the ability of the 

1Y U.S. Treasury bonds and the 10Y U.S. Treasury bonds besides gold to act as a safe haven 

against the investment in the S&P 500. His study shows that gold as well as the 10Y U.S. 

Treasury bond are the most effective safe haven while the 1Y U.S. Treasury bond does not 

offer protection during market stress in the U.S. equity market. Habib & Straca (2015) 

investigated the markets in the U.S., Japan, UK and the Eurozone as a global safe haven where 

investors seek to invest during time of a crisis. While the U.S. short-term debt comes the closest 
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to be a global safe haven, no persistent evidence can be found for any of the tested countries 

(Habib & Straca, 2015). 

 A number of studies that had been carried out do not focus on traditional safe havens, 

but rather testing alternative assets. For example, Ciner et al. (2013) included oil as a possible 

safe haven in their testing. Bourie, Molnár, Azzi, Roubaud & Hagfors (2017); Selmi, Mensi, 

Hammoudeh & Bouoiyour (2018) and Smales (2018) investigated bitcoin as an investment 

asset regarding its safe haven potential. Feng, Wang & Zhang (2018) included bitcoin aside 

from six other representative cryptocurrencies in their evaluation. D’Ecclesia & Jotanovic 

(2018) analyzed the safe haven properties of diamonds. While oil showed some limited safe 

haven properties during certain periods, none of the cryptocurrencies can be considered as safe 

haven because these assets are highly volatile themselves.  

The most comprehensive study on a broad range of assets was done by Kopyl & Lee 

(2016) who investigated 32 assets over 50 years grouped into sovereign bonds, currencies, 

commodities and alternative assets and conclude that U.S. Treasury bonds and Japanese Yen 

have the highest safe haven properties for the U.S. equity market. Furthermore, their study 

showed that the financial crisis of 2007-2008 had a negative effect on the safe haven properties 

of many assets. 

The following paragraphs focus on the literature reflecting the household portfolio 

theories which are used in this study. Table 1 describes the literature which build the basis for 

the four portfolio components and explain the derivation of each of the components’ returns. 

The table shows the data each paper uses for each asset. Following, the returns can be derived 

from this data. Although, households and their investment decisions are a relatively often 

studied subject, no research has been done yet to analyze safe havens for household portfolios. 

Also, none of the existing studies includes labor income or real estate to the safe haven testing. 

Table 1: Literature review of household studies. An “X” indicates that this component is not included in the study. 

“Framework” indicates that the data was derived from a theoretical framework instead of empirical data.  

 

 Name of Authors Real-estate Human Capital Risky assets Risk-free assets 

Bucciol & Miniaci (2014) FHFA X S&P 500 3-month T-bill 

Davis & Willen (2000) X CPS S&P 500 Risk-free asset 

De Roon, Eichholtz & 

Koedijk (2002) 

Case-Shiller X S&P 500 Bond Index 

Englund, Hwang & Quigley 

(2002) 

Swedish home 

sales 

X Local index U.S. Bonds + T-Bills 

Flavin & Yamashita (2002) PSID data X S&P 500 U.S. Bonds + T-Bills 

Goetzman (1993) Case-Shiller X S&P 500 U.S. Bonds 

Kraft & Munk (2011) Framework Framework Stock index Bond + money market 



 

11 
 

Several studies include real estate to the mean-variance framework and aim to 

determine the optimal holdings in real estate. This is done by De Roon, Eichholtz & Koedijk 

(2002); Englund, Hwang & Quigley (2002); Flavin & Yamashita (2002); Goetzman (1993) and 

Kraft & Munk (2011). However, these authors look at optimal holdings in real estate from a 

theoretical mean-variance framework perspective instead of using real-life data. This makes 

the result useful in a theoretical setting but not necessarily in real life practice. 

  Bucciol & Miniaci (2014) considered two dimensions of portfolios, the financial and 

the complete definition. The financial portfolio includes cash deposits (risk free), bonds and 

stocks. This study focuses on the part of their study which used the complete definition which 

also includes business wealth, real estate and liabilities (negative holding in bonds). The 

researchers use both, the PSID (Panel study of income dynamics) and SCF (Survey of 

Consumer Finances) data sets. For real estate returns, the authors use the Federal Housing 

Finance Agency (FHFA) as a proxy. 

 De Roon, et al. (2002) studied the effects of adding real estate to optimal investment 

portfolios. They find that real estate has significant diversification benefits and that this is 

optimal when approximately 30% of the investment portfolio is allocated to residential 

property. The authors used the Case-Shiller index as proxy for return on real estate while the 

S&P 500 index served as a proxy for risky assets returns. For risk-free asset returns, the authors 

used the government bond performance indices constructed by Salomon Brothers and JP 

Morgan. 

  Davis & Willen (2000) focused mainly on hedging labor income risk and possible 

welfare gains for investors who aim to hedge this risk. They assume a risk-free rate of 2.5% 

for the entire period and do not use a proxy for this. The authors used the Current Population 

Survey (CPS) from the Bureau of Labor Statistics to model the income data. 

 Englund, et al. (2002) studied the investment implications of housing choices on the 

Swedish market. They have the advantage of real-life data on house sales from Sweden at hand 

instead of using a proxy. Furthermore, the authors used the local stock index as a risky asset, 

which is the AGFX in Sweden. As a proxy for the risk-free rate the study uses the 5Y bonds 

and 3M T-bills. They found that an efficient portfolio contains between 15% and 50% for long 

holding periods. Since the actual holdings of real estate in a household portfolio, as a 

percentage to net wealth, are often higher, the authors expected large welfare gains for 

households which hedge their real estate position(s) and thereby lower their percentual holding 

in real estate to 15 – 50%. 



 

12 
 

  Flavin & Yamashita (2002) used the mean-variance framework and add owner-

occupied housing to see the effects of real estate. The study includes risky-assets, risk-free 

assets, mortgage and housing as portfolio components. The authors use the S&P 500 as proxy 

for risky-asset returns and bonds and T-Bills as proxy for risk-free returns. Furthermore, they 

use the PSID panel data for the value of the real estate and mortgage. The PSID panel data is 

obtained by asking the homeowner for how much the house would sell if it would be listed on 

the market. 

  Goetzman (1993) applied real estate to the mean-variance framework to better 

understand its risk and return characteristics. He found that in the period 1971-1985 in the U.S., 

real estate returns are higher than bonds but not than stocks. The author used the Case-Shiller 

index as a proxy for real estate returns, the S&P 500 as a proxy for stocks and U.S. bonds as a 

proxy for the risk-free return. 

 Kraft & Munk (2011) did not use real data to calculate the returns on the assets used, 

but instead use dynamics modeled by a Brownian motion to estimate the asset returns. 

Although, their study did not include real data, the parts of their methodology which reflect the 

theoretical modelling of returns are useful for our study. 

4. Theory 

4.1 Definitions 

As in the nature of science, several definitions of safe haven exist. However, the definition of 

Baur & Lucey (2010) is the most commonly used one by academic papers and furthermore 

reflects our definitions of a safe haven. 

A safe haven is defined as an asset whose return has a non-positive correlation to the 

return of its reference asset in extreme market conditions (Baur, Lucey, 2010). Defining the 

correlation as non-negative means that it can be either zero or negative, but not positive. An 

extreme market condition can be market stress or some sort of crisis events which result in a 

significant decrease of the market return. The safe haven does not have to be uncorrelated or 

negatively correlated on average with the reference asset but needs to show on average for 

extreme market conditions, that it is not-positively correlated during these specific market 

conditions (Baur & Lucey, 2010). Furthermore, a safe haven can be subclassified as a weak or 

strong safe haven (Baur & McDermott, 2010). A weak safe haven is uncorrelated with the 

reference asset whereas a strong safe haven has a negative correlation with the reference asset. 
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For the ongoing part of this thesis we refer to a “strong safe haven” while mentioning a “safe 

haven”, if not specified else. 

When discussing the definition of a safe haven it is crucial to differentiate a safe haven 

from a hedge because both terms seem to have similar characteristics. The fundamental 

difference between a hedge and a safe haven is the length of the non-positive correlation effect 

between the two assets (Baur & McDermott, 2010). The safe haven asset is non-positively 

correlated with its reference asset only during the time of market stress (extreme negative price 

movements) whereas a hedge asset is on average over time un- or negatively correlated with 

its reference asset. This implies that an asset which serves as a hedge can also serve as a safe 

haven and that an asset which is not a hedge can serve as a safe haven as well. On the other 

hand, an asset which serves as a safe haven can act as a hedge but does not necessarily needs 

to be one. This study focuses mainly on safe haven assets and considers hedges as well. 

For the ongoing part of this paper, we are referring to the portfolio components of a 

household which is made up of risky assets, risk-free assets, real estate assets and human 

capital. We use the S&P 500 as a proxy for the risky assets, U.S. Treasury bills as a proxy for 

risk-free assets and the Wilshire RESI as a proxy for the real estate. The human capital is 

constructed by a more complex model which is described in the methodology section. In 

conclusion, the reader can expect the use of the components and the proxies in an 

interchangeable manner for the ongoing thesis. 

4.2 Safe Havens 

Safe Havens and their Role in the Financial Markets 

A safe haven is an asset which has a positive return during times of market stress. Safe havens 

play an important role for private or institutional investors to offset the losses of market 

correlated assets during times of crisis. This can be done with safe haven assets that optimally 

have a negative correlation with the market. During a crisis, the average market value drops, 

which has a negative effect on the average portfolio. Having a safe haven asset in this portfolio 

can offset parts of the losses from assets which are correlated with the market. Furthermore, 

such a safe haven asset might lower the overall volatility and thus, lower the risk of the 

portfolio. The purpose of this section is to describe the characteristics of a safe haven and to 

present the most commonly used safe havens with regards to their empirical background and 

related papers. Furthermore, we introduce the nine asset that we use in our tests to investigate 

whether they serve as a safe haven. 



 

14 
 

Safe haven exists because market stress and crises exist (Baur & McDermott, 2010). In 

times of a crisis, contagion effects can cause markets to co-move strongly, even where 

macroeconomic fundamentals would not suggest strong interdependence (Dornbusch, Park, & 

Claessens, 2000; Hasman & Samartin, 2008). This implies that a market that is primarily not 

affected by a crisis, can be affected by the crisis because of the conjunction of the financial 

markets nowadays. The crisis does not have to be a financial one in order to influence the asset 

return. Crises in form of natural disasters (e.g. hurricane or tsunami), or terror and war (e.g. the 

World Trade Center attack) can have severe implications on the financial markets. Worthington 

& Valadkhani (2004) presented evidence on the Australian markets that natural disasters have 

a major effect on market returns. Brounen & Derwall (2010) as well as Eckstein & Tsiddon 

(2014) presented evidence that terror and war also have a large influence on financial markets. 

The main impact of these crises on the financial markets is a decrease in return of the average 

market portfolio as well as an increase in uncertainty and volatility. Such crises showcase that 

market volatility next to the asset return can be used as a measurement for a crisis. The VIX 

measures the option-implied expected volatility on the S&P 500 and is often used as a proxy 

of the market volatility (Habib & Straca, 2015). Moreover, the VIX is a good measure for 

market stress in cases when the it is not a defined crisis which causes the market stress. For 

example, the market can be in a turmoil without any financial or natural crisis, simply caused 

by irrational behavior of investors and the VIX is a good measurement for such reasons of 

uncertainty. 

Characteristics 

A safe haven as defined above has a non-positive correlation with the reference asset during 

times of market stress. This implies that the asset as well as the reference asset can be any type 

of asset. Furthermore, an asset that is a reference asset for one asset can serve as a safe haven 

for another asset. The following hypothetical example aims to explain this relationship: while 

gold is a safe haven for the S&P 500, the S&P 500 can serve as a safe haven for U.S. 

government bonds. This already shows that theoretically thousands of safe havens could exist 

as every asset can be a potential safe haven to another asset. Safe haven assets are not only 

interchangeable, they also can vary over time. Ranaldo & Söderlind (2010) for example present 

evidence for currencies that the safe haven property of an asset can vary over time. To limit the 

choice of safe haven assets, we present common characteristics of safe havens. Ultimately, we 

select nine safe haven assets which incorporate the best safe haven properties in related studies. 
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 The studies from Baur & McDermott (2010) and Habib & Stracca (2012) show that 

safe havens only exist in developed markets and not in emerging markets. This means, that a 

crisis in developed markets motivates investors to move parts of their money to a safe haven 

whereas a crisis in emerging markets does not show any significant investor movements. 

Ranaldo & Söderling (2010) argue that a safe haven needs to have low exposure to 

traditional risk factors and has to be less sensitive than the average to a decrease in market 

volatility and liquidity. In other terms, a safe haven needs to be under-sensitive to the factors 

which the majority of the markets are exposed to. This on the other hand means, that the safe 

haven asset do not perform as good as the average market asset in good times. This relationship 

displays the fundamental trade-off between risk and return. While a safe haven has higher 

returns than an average asset during times of market stress, the return of a safe haven asset is 

on average lower during times where the average market asset performs well. 

Safe havens are often mentioned in the context of “flight-to-quality” or contagion 

movements such as Baur & Lucy (2009). They demonstrated that the investors often seek to 

switch their assets from risky stocks to safer bonds which is described in the literature as 

“flight-to-quality”. Bonds in that setting are considered a “quality” asset as the investor wants 

to invest parts of her wealth in an asset with low volatility. Bonds are associated with higher 

stability and lower volatility than stocks and therefore adds quality to the portfolio in terms of 

being less risky than stocks. Government bonds as well as gold are often considered as “flight-

to-quality” assets which stands in accord to safe haven literature (Piplack & Straetmans, 2010). 

These flights to quality imply that certain assets are in high demand during times of a crisis 

which leads to a price increase of these assets in times of high market stress (Baur & Lucy, 

2009). If an investor already holds such an asset before the crisis starts, she is likely to have a 

better return than an investor who buys the safe haven asset after the crisis started. 

This flight to quality effect gets strengthened by the contagion effect. Dornbusch et al. 

(2000, p. 178) describes the contagion effect as “a significant increase in cross-market linkages 

after a shock to an individual country (or group of countries), as measured by the degree to 

which asset prices or financial flows move together across markets relative to this co-

movement in tranquil times”. Some of these co-movements can be attributed to rational reasons 

like liquidity shortages of investors while other are influenced by irrational behavior 

(Dornbusch et al., 2000). One example for the contagion effect is that a crisis hits country A 

where some of the investors are forced to withdraw funds from country B due to limited 

liquidity in country A. Due to these actions, a number of other investors follow the herd and 

withdraw their funds as well. Furthermore, Markwat, Kole & Van Dijk (2009) found that a 
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global crisis does not occur abruptly but rather is preceded by local and regional crises. 

Therefore, the co-movement of markets in times of crisis can limit the risk diversification effect 

for a portfolio (Kopyl & Lee, 2016). The contagion effect can increase the motivation of 

investors to seek out to safe havens during time of market stress which supports the flight-to-

quality movement. Ultimately, the contagion effect and co-movements of assets during crises 

has severe implications for the diversification of portfolios in a sense that even a well-

diversified portfolio can suffer from severe losses from a crisis. These implications increase 

the value of a safe haven with low or negative correlation to the average market in the portfolio. 

Kaul & Sapp (2006) tested the impact of safe haven trading on the market liquidity. By 

way of explanation, the study investigated if an increase of trading with certain safe haven 

assets during time of market stress impacts the market liquidity. The authors used the bid-ask 

spread of the Euro – U.S. dollar spot and forward markets between December 1999 to 

December 2000. The year 2000 was expected by the authors ex-ante to be a year with high 

market turmoil which would cause investors to reallocate to safe haven assets. The U.S. Dollar 

was a widely believed safe haven asset at that time. This implies that the expected demand for 

the U.S. Dollar ex ante the year 2000 was high. The bid-asked spread is used as a proxy for the 

underlying liquidity in the financial markets (Kaul & Sapp, 2006). The authors showed that the 

bid-ask spread around December 1999 and January 2000 are significantly wider than on the 

other months which they interpret as a result of increasing U.S. dollar demand. However, other 

factors such as a seasonal influence of changing market conditions can influence the bid-ask 

spread as well, which limits the explanatory power of this study (Kaul and Sapp, 2006). The 

main insight from this study is its evidence that the prices for a safe haven asset ex ante and 

during a crisis are likely to increase because investors aim to put their money into a safe haven. 

Consistently, this increases the return of the safe haven during the time of a crisis which 

benefits an investor who has held that asset before the crisis started. 

However, a number of limitations to the characteristic of a safe haven have to be 

mentioned. Safe havens are tested by their historic return movements which implies that the 

test only gives insights about the safe haven properties in the past. One can argue that if a 

certain asset served for a number of years as a safe haven, it can be used as an indicator that 

the safe haven will continuously be one in the future. However, it is impossible to determine 

with a 100% certainty that a given asset will also serve as a safe haven in the future. 

Furthermore, safe haven properties can vary over time as observed by Ranaldo & Söderling 

(2010). Evidence from the financial crisis supports this argument as many safe haven assets 

lost their safe haven property during this crisis (Koply & Lee, 2016). 
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From a philosophical point of view, one can also argue that a safe haven is also a safe 

haven if enough people believe that a certain asset behaves like a safe haven. Although one 

asset might not be a safe haven, if enough people start trading with the believe that an asset is 

a safe haven, this asset transforms eventually into a safe haven asset. This effect is also called 

herd behavior (Hirshleifer & Hong Teoh, 2003). 

Empirical Evidence 

Gold 

Gold as an investment asset is attributed as a safe haven since the modern financial system 

exists due to the implementation of the gold standard to protect the value of a currency (Baur 

& McDermott, 2010). Moreover, in times of financial stress it might be difficult for an investor 

to sell or buy assets due to the unwillingness of other participants to trade due to the uncertainty 

of the market. In especially those times, gold is known to keep its financial value because gold 

in form of a physical asset has an intrinsic value (Baur & McDermott, 2010). While other 

metals and commodities share this attribute, gold is unique in terms of being a highly liquid 

asset and the fact that investors can have a sustainable value of gold in little physical quantity 

while other commodities like oil or iron require up to thousands of kilos or more to have a 

considerable financial value. 

However, we did not find any relevant study prior to the publication of Baur & 

McDermott (2010) which tested the status of gold as a safe haven. The studies which come the 

closest to investigate the safe haven status of gold are the ones by Hiller et al. (2006) and Jaffe 

(1989) who investigated the influence of adding gold to an existing portfolio in terms of return 

and standard deviation. Jaffe (1989) concluded that adding gold to a portfolio can increase the 

average return while reducing the standard deviation. Hiller et al. (2006) presented evidence 

that precious metals have a low correlation with the stock market and hedging properties during 

times of a high market volatility. 

Baur & McDermott’s (2010) paper investigated the role of gold as possible safe haven 

against stocks of developing as well as emerging countries. The authors used a sample of 53 

international stock markets covering 30 years from 1979 till 2009 which makes their study the 

most comprehensive study in this field. Their data provides evidence that gold measured by the 

S&P GSCI gold spot acts as a safe haven on daily and weekly returns against the equity markets 

of Canada, France, Germany, Italy, Switzerland, UK and the U.S. Following, their data shows 

that gold is not a safe haven for the equity markets of Australia, Brazil, China, India, Japan and 

Russia. Their results imply that gold serves as a safe haven on most developed equity markets 
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whereas it is not a safe haven on any emerging market. Moreover, the data shows the strongest 

safe haven effect for daily data whereas the safe haven effects becomes weaker when looking 

at weekly or monthly data. The authors concluded from these findings that gold “can be seen 

as a panic buy in the immediate aftermath of an extreme negative market shock” (Baur & 

McDermott, 2010, p. 1897). Contrary to the above-mentioned findings, Joy’s (2011) findings 

do not align with the results of Baur & McDermott (2010) as Joy’s results imply that gold 

neither acted as a consistent nor as a significant safe haven. However, Joy (2011) tested gold 

against U.S. exchange rates while Baur & McDermott (2010) tested gold against equity stocks 

returns which are fundamentally different assets. 

Baur & Lucy (2010) examined in a similar study the property of gold as a safe haven 

for stocks and bonds from the U.S., UK and Germany. The gold price measured in USD is 

converted to the British pound or Euro in order to have the perspective of local investor (Baur 

& Lucy, 2010). The authors analyzed that gold act as a safe haven for stocks from all three 

countries for extreme negative market shocks. However, gold did not show safe haven 

characteristics for any bond of one of the three countries in their study. Furthermore, the paper 

investigated the time frame that gold keeps its status as safe haven and concluded that gold 

only acts as a safe haven for around 15 days after the extreme return shock on the stock market 

occurred. 

Contrary to these findings, Ciner et al. (2013) found no evidence that gold acts as safe 

haven for U.S. equity between 1990 and 2010. One reason for this difference can be the 

differently used time frame (1990-2010 vs. 1995-2005). The authors assumed that the rise of 

gold as an investment asset during this time period limited the status as a safe haven. However, 

evidence was provided that gold served as a safe haven against the USD for the time period of 

1990 to 2010 (Ciner et al., 2013). Moreover, they showed that gold can act as safe haven for 

U.S. bonds on some periods while this relationship cannot be generalized. 

Reboredo (2013) tested the safe haven characteristics of gold against U.S. dollar 

exchange rates with the following currencies: AUD, CAD, EUR, GBP, JPY, NOK, CHF and 

TWEXB1 (U.S. aggregated exchange rate). Instead of the often-used quantile regression model, 

the author used copula functions to fully capture the dependence structure between gold and 

the U.S. dollar. He argues to use the copula functions instead of the quantile regression model 

because the joint distribution of gold and exchange rates are not in the form of an elliptical 

                                                 
1 To fulfill brevity in text, the understanding of currencies: AUD (Australian Dollar), CAD (Canadian 

Dollar), EUR (EURO), GBP (Pound Sterling), JPY (Japanese Yen), NOK (Norwegian Krone), CHF 

(Swiss Franc) and TWEXB (Trade Weighted U.S. Dollar Index: Broad, Goods). 
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distribution. His study shows that the symmetric tail dependence between the return of gold 

and U.S. exchange rates indicated the safe haven property of gold. Furthermore, portfolios that 

consist of a mix of gold and currencies performed better in terms of value at risk and expected 

shortfall than a stand-alone currency portfolio (Reboredo, 2013). 

Flavin et al.’s (2014) finding, that gold acts as a safe haven for the U.S. equity, stands 

in line with previous findings in that area. Lawrence (2003) argues that gold is not affected by 

the business cycles as compared to other commodities. This is another characteristic of gold 

which speaks in favor of gold being a safe haven asset besides its role in the monetary system. 

Overall, the evidence over different time periods and various reference assets speaks in 

favor that gold acts as a safe haven against a number of other assets. However, it needs to be 

considered that safe haven properties can vary over time and reference assets. 

Metals 

A number of papers investigates the safe haven characteristics of metals besides gold. The 

study of Agyei-Ampomah et al. (2014) includes amongst gold other precious metals (silver, 

platinum, palladium) and industrial metals (aluminum, copper, lead, nickel, zinc, tin). The 

authors studied these metals regarding their return behavior in cases of losses in 12 sovereign 

debt bond markets within the U.S. and European Union. The quantile regression model yields 

to the result that gold serves as a strong safe haven only for Finland, Spain and the European 

Monetary Union seen as an index and as a weak safe haven for U.S. bonds and the majority of 

European bonds (Agyei-Ampomah et al., 2014). Noteworthy is the result that other precious 

metals, especially palladium, offers better protection than gold (Agyei-Ampomah et al., 2014). 

Furthermore, industrial metals either as individual asset or portfolio, outperform precious 

metals in times of negative shocks (Agyei-Ampomah et al., 2014). 

Hood & Malik (2013) studied silver, platinum and the VIX (seen as an investment asset) 

next to gold as possible safe haven against the U.S. stock market by the daily return data 

between 1995 to 2010. The authors concluded, based on their regression tests, that gold and 

the VIX are strong safe havens for the U.S. stock market whereas silver and platinum do not 

show any safe haven properties. However, only the VIX is consistently significant for all 

quantiles under a 1% significance level while gold is only significant under a 10% significance 

level for the 10th quantile2 of daily returns for the U.S. stock market and not for the 5th or 1st 

quantile (Hood & Malik, 2013). Furthermore, the coefficients for the VIX are higher than for 

                                                 
2 When this paper speaks about a given return quantile it can be interpreted as the following: The 10th 

quantile of the S&P 500 returns reflects the return which is lower than 90% of the returns. 
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gold on all quantiles which implies that the VIX has better safe haven properties than gold in 

the context of their study. Two variations of their study lead to further in-debt knowledge about 

the safe haven behavior of the tested assets. In order to account for a changing stock market 

volatility, the authors detected through an iterative cumulative sums of squares (ICSS) 

algorithm ten relevant volatility periods for the whole tested time-frame. The results are in line 

with the previous findings in terms that gold and mainly the VIX act as a safe haven. Secondly, 

Hood & Malik (2013) added gold and the VIX to an existing portfolio of the S&P 500 stocks 

and derive at the result that adding either gold or the VIX to the portfolio improves the return 

and decreases the standard derivation of the portfolio. 

Further research has been done by Sakemoto (2018) who investigated the safe haven 

property of precious metals (gold, silver, platinum) and industrial metal (copper, lead, nickel, 

zinc, aluminum) against the most commonly used currency investment strategies. His results 

show that gold and silver act as a safe haven while platinum and none of the industrial metals 

show any safe haven characteristics. Moreover, Sakemoto (2018) showed evidence that the 

safe haven effect becomes weaker during more recent years which led him to argue that 

investors started to include precious metals into their portfolio which affects their safe haven 

properties. 

Currencies 

An extensive study about the safe haven properties of the Swiss Franc, Japanese Yen, Euro, 

U.S. Dollar and GBP was done by Ranaldo & Söderlind (2010). The authors analyzed the safe 

haven potential amongst each other, e.g. if the CHF serves as a safe haven for the USD and 

against U.S. stocks and bonds. The authors used 16 years of data ranging from 1993 to 2008 in 

order to test that the properties of a safe haven are persistent over time. Furthermore, the study 

focused on the short-term effects of a safe haven as they argue that safe havens are affected by 

macroeconomic factors on the long-term basis. Their data shows that the CHF, JPY and (Euro) 

have significant strong (weak) safe haven properties for the USD while the GBP does not have 

a consistent safe haven property. In detail, Ranaldo & Söderlind (2010) showed that the excess 

return increase for those currencies if the U.S. stock prices decreases, the U.S. bond prices 

increases, or the FX volatility increases. For the cross-currency tests, the authors showed that 

the CHF and the JPY act as a safe haven for the other currencies, whereas the Euro shows 

mixed results and the GBP can be least considered as a safe haven. Furthermore, the study 

investigated the time frame for which the safe haven property holds. Ranaldo & Söderlind 

(2010) concluded that for the CHF the effects are large and significant for the first three hours 
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up to two days and then vanishes. After four days the safe haven property becomes small and 

insignificant. However, this part of the study rather serves as an anecdotal evidence rather than 

a generalization for all safe havens. 

A similar study performed by Fatum & Yamamoto (2015) tested the safe haven 

behavior of a number of currencies against the USD during the most recent financial crisis. 

Their main finding is that the JPY appreciates systematically as market uncertainty increases 

and thus has the highest safe haven property amongst the tested assets. The study shows that 

the CHF and the USD (against the other currencies) have the next best safe haven properties 

while the GBP, CAD, EUR and SEK (Swedish Krone) depreciate in value when the uncertainty 

on the market increases. The findings of Fatum & Yamamoto (2015) are consistent with 

Ranaldo & Söderlind (2010) as both studies concluded that the JPY and CHF serve as the best 

safe haven against the USD for the tested currencies. A more comprehensive analysis on the 

Swiss Franc was done by Grisse & Nitschka (2015) who tested the safe haven characteristics 

of the Swiss Franc against other currencies. Their study shows that the Swiss Franc serves as a 

safe haven against many other currencies, especially the USD, Japanese Yen and British pound. 

Habib & Straca (2012) analyzed the fundamental factors beyond safe haven currencies 

against the U.S. dollar. They found a number of statistically significantly variables which are 

robust enough to reason that they influence the safe haven property of a currency. The study 

shows that the net foreign asset position followed by the absolute size of the stock market of a 

given country are the best explanatory variables. The public debt to GDP ratio, the financial 

development and the liquidity of the foreign exchange market (measured in bid-ask spreads) 

also have to some extent an explanatory power (Habib & Straca, 2012). However, these results 

only hold for developed markets and not for emerging markets. 

Bonds 

Government bonds are usually connected to the risk factor of the issuing countries. 

Government bonds from the U.S. or European countries are considered safe whereas bonds 

from emerging countries are considered less safe. Ciner et al. (2013) provided evidence for the 

safe haven status of bonds against the U.S. and UK equity markets, meaning the return on 

bonds increase when the equity markets face extreme declines. A number of other studies, such 

as Andersen et al. (2007); Baele et al. (2010) or Connolly et al. (2005), support these results as 

they present evidence at certain periods for a negative relation between stock and bond returns. 

For example, the co-movement between stock and bond returns increase with an increasing 

stock market uncertainty, meaning that the bond return is high when the volatility of the stock 
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market increases (Connolly et al., 2005). Flavin et al. (2014) concluded that the 10Y U.S. 

Treasury bond offers good protection for U.S. equity investors in times when the equity market 

is stressed while the 1Y Treasury bond does not offer any protection. 

Other Assets 

In recent years the research on safe haven expanded to include a number of alternative safe 

havens, namely oil, cryptocurrencies and diamonds. Ciner et al. (2013) shows that oil does act 

in certain time periods as a safe haven for the equity and debt market between 1980 and 2010. 

For the time around 1990 which is related to the gulf war and the years 2007 to 2009 in which 

the financial crisis took place, oil served as a safe haven for the equity market (Ciner et al., 

2013). Furthermore, the authors tested the safe haven status of oil against other assets. Their 

data shows that oil acted as a safe haven for bonds during the 1987 stock market crash and the 

2000 technology crisis. However, their data does not show evidence for oil being a consistent 

safe haven. This gives us the impression that oil can serve as a safe haven during certain crises 

for certain assets, but it does not serve as a safe haven for the same assets for a long period of 

time. However, we do not include oil in our study as the safe haven properties of oil were too 

inconsistent and weak.  

Several studies on bitcoins (e.g. Bourie et al. (2017); Selmi et al. (2018) and Smales 

(2018)) have been conducted in order to find an alternative asset to the most commonly used 

safe haven assets. The impact of these studies for the average investor is of course limited in 

terms of liquidity or special required knowledge about the technology. Bourie et al. (2017) 

tested the safe haven property of Bitcoin against major world stock indices, bonds, oil, gold, 

the general commodity index and the U.S. dollar index. Only for the Asian stock markets 

Bitcoin does show safe haven properties, which seems to simply be a result of data dredging 

when testing one asset against a big number of indices. Overall, Bourie et. al (2017) concluded 

that the safe haven property of Bitcoin is very limited and differs for different horizons. Smales 

(2018) showed that the correlation between Bitcoin and other asset classes and indices are 

mostly positive, except for gold and 10Y bonds where the correlation is zero. Firstly, this 

indicates that Bitcoin has very weak safe haven properties and should not be considered as a 

safe haven. Secondly, Bitcoin is more volatile, less liquid and costlier in terms of transaction 

fees than other assets which supports the argumentation that Bitcoin is not a safe haven asset 

(Smales, 2018). Other authors such as Baur, Dimpfl & Kuck (2018) provided additional 

evidence which weakens the safe haven properties of Bitcoin. 



 

23 
 

Further tests include Diamonds (D’Ecclesia, R.L. & Jotanovic, 2018) and a range of 

cryptocurrencies (Feng et al. 2018). There are numerous other assets and derivatives that could 

serve as a safe haven. Since we are studying safe havens for households, we want to keep the 

results practical for households. Therefore, we explicitly decided only to consider assets that 

are easily attainable and accessible for an average household. 

4.3 Households 

Background 

As one can observe from the safe haven studies mentioned above, most research conducted in 

the safe haven area has a single-asset framework. These studies use the perspective of an 

investor who invests solely in one index without considering other possible holdings and assets. 

This makes the results very theoretical since it is unlikely that an investor invests in only one 

asset in practice. However, the single-asset framework gives insight in identifying safe havens 

and allows one to give theoretical explanations about the safe haven properties. 

  Following the shortcomings of the single-asset framework, we chose to take the 

perspective of a household with their asset portfolio as a base. This household portfolio consists 

of the following four components: risky assets, risk-free assets, real estate and human capital. 

When conducting the testing, we start with identifying safe havens for the individual 

components of the portfolio and then for the portfolio as a whole. There are numerous reasons 

why the household perspective adds value to the current safe haven studies which has been 

discussed in the previous motivation section. 

By definition, a household is composed of one or more people who occupy a housing 

unit (Fields & Casper, 2001). In 2016, the U.S. had 125.8 million separate households as 

measured by the SCF (Federal Reserve, 2017). According to the panel, these households have 

an average size of 2.53. Multiplying these two numbers leads to 318.3 million household 

members in 2016 in the U.S., which is slightly lower than the 323.4 million inhabitants of the 

U.S. in the same year. There could have been various reasons why a person is considered a 

U.S. inhabitant but not part of a household, but we do not cover this since the difference is 

neglectable. We explain the U.S. households and the SCF in a more detailed manner in the 

methodology section. 

  In the remaining parts of the chapter, we introduce various portfolio theories as well as 

relevant household characteristics and determinants for their investment behavior. Next to that, 

this study introduces all four components of household portfolios. 
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Characteristics 

The household characteristics are a theoretical base to explain different portfolio allocations 

and attributes. The selection of the household characteristics is important with regard to the 

limitation of the study. This study does not aim to analyze characteristics in specific but look 

at the bigger picture and the more common household portfolios. There is enumerable research 

conducted to study specific characteristics with respect to multiple relations. For example, 

Ameriks & Zeldes (2004) studied the effects of age on a household portfolio and Barber & 

Odean (2001) studied the effects of the gender. We construct the synthetical portfolios by 

analyzing the SCF data. However, it is still relevant to discuss and understand the underlying 

household characteristics and its effects on the behavior with regards to investing. In the next 

section, we discuss the characteristics that appear to be most significant and important 

according to prior literature, namely household age and household size. The only characteristic 

that we vary in order to create different portfolios is the age of the household head. If we 

combine the literature findings with the SCF panel data, we are able to synthetically create the 

most common household portfolios. This keeps the study to a manageable scope and makes the 

results more applicable for households. 

Household Age 

Age is one of the most often studied household characteristics. This because household 

portfolio allocations and attributes vary heavily depending on age. We define the age of the 

household as the corresponding age of the household head, which is in line with Ameriks & 

Zeldes (2004); Cohn et al. (1975) and Wang & Hanna (1997). In case the household consists 

of more than one person, then the SCF data panel uses the age of the male in a mixed-sex 

couple or the age of the older individual in case of a same-sex couple (Federal Reserve, 2017). 

The differences in wealth and income amongst other factors lead to different compositions of 

the portfolio. Next to that, age is becoming a more important characteristic since the average 

household age is becoming older every year. This is due to the fact that people on average live 

longer and because of aging effects due to the baby boom. We use the age of a household to 

setup different portfolios and to justify the different allocations. 

  It is often recommended that investors should decrease their stock holdings as they age. 

A famous rule of thumb is that one should hold 100 minus her age as a percentage of total 

financial wealth in stocks according to Ameriks & Zeldes (2004). The same researchers 

examined whether this advice is optimal in a portfolio framework and if investors actually tend 

to follow this advice. They found no results that justifies this advice. However, they found 



 

25 
 

evidence that some older households shift away completely from stocks. However, Ameriks & 

Zeldes (2004) found contrary evidence which implies that individual investors do not decrease 

equity shares in their portfolio as they age. Next to that, they concluded that individuals rarely 

change their portfolio allocations over time. The study is conducted with the SCF and TIAA-

CREF data. The TIAA-CREF is the Teachers Insurance and Annuity Association of America-

College Retirement Equities Fund which is a financial service provider mostly in medical, 

academic, cultural and governmental areas. 

 Viceira (2001) showed that the efficiency of the above described rule of thumb depends 

on the labor income risk. If the labor income risk is idiosyncratic, employed investors should 

hold more risky assets than retired investors. However, if labor income improvements are 

positively correlated with unexpected returns on risky assets, it might be optimal for investors 

who are currently working to hold a lower fraction in risky assets than retired investors 

(Viceira, 2001). If the investor is highly risk averse, the later described correlation only needs 

to be slightly positive in order to lead to the same result. 

  Households have a so-called hump-shaped pattern of asset accumulation as they age. 

This means that they accumulate assets during their working life and spend these assets during 

retirement. However, not all household follow the same pattern. Coile & Milligan (2009) found 

that households decrease positions in principal residences, financial assets, vehicles, financial 

assets and real estate over time. In retrospect they increase their liquid asset holdings and time 

deposits. This is in line with results that Flavin & Yamashita (2002) present. They found that 

the ratio of cash to net worth increases with the age of the household head and the ratio of 

housing to net worth decreases with age. The same pattern for financial assets is found by 

Poterba & Samwick (2001). 

  Furthermore, age has explanatory power on risk-aversion. Wang & Hanna (1997) found 

that risk aversion decreases when people age. They define risk aversion as the portion of net 

wealth invest in risky assets. This can be explained by the relation of human capital to net 

wealth. For young people, human capital represents a bigger portion of net wealth than for old 

people. Therefore, young people cannot rely as much on net wealth to cover short-term 

investment losses as old people can. The authors found this effect for the period of 1983-89 in 

the U.S. with the help of the SCF panel data. However, they address a potential generational 

effect as limitation which the authors did not account for. 

Bodie et al. (1992) found conflicting results that individuals become more risk averse 

as they approach retirement. They explain this with two effects. At first, wealth is increasing 

with age while human capital is getting depleted. Second, the authors consider it reasonable to 
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hypothesize that labor flexibility diminishes over the working life. This is due to their finding 

that risk aversion increases when labor flexibility decreases (Bodie et al. 1992). However, they 

found these results based on a theoretical model, and not on empirical data. Morin & Suarez 

(1983) found results of increasing risk aversion for increasing age with empirical data from the 

year 1969 in Canada. 

Household Size 

Income, expenditures and housing needs are dependent on the size of the household in terms 

of the number of members living in one household. At first, the marital and relationship status 

needs to be considered. A household consisting of a married couple with children has different 

needs compared to a single household without children. The married couple most likely needs 

a bigger house and has higher expenditures because of their children. Next to that, it is also 

likely that a household with a couple has a higher household income if we assume that both 

adults are working. Furthermore, the number of children and their age is an important indicator 

for expenses as it influences for example the expenses for education. 

 The SCF data states that the mean value of before-tax income for couples with and 

without children is almost 2.5 times as high as the mean for single adult households (Federal 

Reserve, 2017). Taking year 1995 as an example, the mean value of before-tax income was 

$36,460 for single adult households, with or without kids whereas the mean value of a dual 

adult households, with or without kids, was $93,150, which is 2.55 times higher than the 

income of single adult households. Both measures are inflation adjusted to 2016 dollars and 

taken from the Survey of Consumer Finances. 

  In addition, the size of the household has high explanatory power on the net worth of 

the family. In every SCF survey conducted, couples with no children have the highest average 

net worth which is followed by couples with one or more children (Federal Reserve, 2017). 

Single households without children and a head of the household who is 55 years or older have 

a slightly lower average than the couples with children. Single households without children but 

younger than 55 and single households with children have the lowest average net worth. These 

patters can be explained with logical reasoning by taking their ability to work and expenses 

into account. Both members of the wealthiest households (couple with children) for example 

are able to work fulltime because there is no restriction on taking care for of children or further 

expenditures because of child(ren). 
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4.4 Portfolio Theory 

Mean-Variance Portfolio 

According to portfolio theories, the main objective of an investor is to allocate its funds 

between the available assets in an optimal manner. However, one could ask if portfolio theory 

is known and used by households when they make decisions concerning the allocation of their 

funds. Mean-variance portfolio theory is a model that weights risk (variance) against expect 

return (Markowitz, 1952). The risk-return tradeoff is used to choose what to invest in depending 

on the risk that you are willing to take. It allows an investor to gain the biggest reward for a 

certain given level of risk. There are several issues with the mean-variance approach. At first, 

the main assumption is that the investor choses between different portfolios only considering 

the expected return and variance over a fixed period. Next to that, an investor seeks for the 

highest expected return given a fixed risk level or for the lowest variance for a given return. As 

shortly introduced before, both assumptions might not hold for a household. Portfolio theory 

might show that an investment in real estate for a household at a certain time is inefficient, but 

the household still needs a place to live. Such decisions have to be evaluated from a broader 

perspective by taking welfare factors into account. A typical household takes several other 

social factors into account besides risk and return whereas the other factors are likely to be 

more important than strictly financial ones. Such factors can be, for example, the need for 

housing or the need for a car as a mean of transportation. When a household buys its first real 

estate property, the shelter function is more important than the possibility of a good return on 

the property over time. Furthermore, the mean-variance portfolio only considers one point in 

time while investors generally get utility due to consumption at multiple points across time. 

Even if a household would only obtain utility from wealth at one date, they would change their 

portfolio over time because of new information that becomes public at a later point in time. 

As discussed above, the mean-variance portfolio theory is limited to a single-period 

investment model. Merton (1969, 1971) and Samuelson (1975) solved this limitation with the 

multi-period theory, which is also referred to as lifetime asset allocation model. The model 

describes the optimal portfolio that is constant over the life cycle and independent of both age 

and wealth. This is based on a number of assumptions, amongst other things: (1) risky asset 

returns are lognormally distributed and are independently and identically distributed over time, 

(2) the investor starts with a certain wealth and receives no form of income from non-financial 

sources (i.e. labor income) and does not hold any non-financial assets (i.e. real estate), (3) the 

investor has a fixed time horizon and only cares about the wealth at this point in time, and (4) 
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investors have a CCRA utility function which is time-invariant and additively separable over 

time. From these assumptions, one would identify that one or more of these assumptions should 

be forsaken (partially) to create an optimal portfolio that does vary with age and wealth. 

The life cycle model can be described as the following (Merton 1969; 1971 and 

Samuelson 1975): an investor lives from today (t=0) until time T and she starts with a financial 

wealth of today which equals F(0). Depending on the used financial model, the initial wealth 

includes the present value of the human capital. Her wealth at any point in time is given by F(t) 

and is determined by past saving and investment decisions. The investor can only invest in a 

risk-free investment with a return of r or a risky asset with an instantaneous expected return of 

α. 

It is obvious that some of these assumptions are not applicable for most households 

without taking related literature or empirical data into account. Assumption two is clearly 

invalid for a household. A household does almost always receive income from non-financial 

sources such as labor income or hold non-financial assets such as real estate. The model does 

include human capital which is the present value of the future labor income. This is a partly 

stochastic function since income is uncertain. Even though human capital is included, 

unexpected significant changes in labor income such as unemployment are not included in this 

setup. Next to that, assumption (3) suggests that the household would know the exact “end 

date”. Obviously, a household head does not know when he or she is going to pass away and 

has uncertainty until when consumption would last. This also suggests that it can be possible 

that the optimal portfolio does vary with age and wealth. 

Labor flexibility makes individuals determining optimal levels of consumption, labor 

effort and investment strategy simultaneously through its lifecycle (Bodie, Merton & 

Samuelson, 1992). Labor flexibility is described as the work effort one would make, the choice 

between labor and leisure and the choice of when to retire. This labor flexibility was not 

included in the original model founded by Merton (1969, 1971) and Samuelson (1975). 

Ignoring human capital would result in an omitted variable problem, since it is too important 

to exclude (Bodie et al. 1992). This issue is stronger for individuals in an early stage of their 

work life and with a relatively high labor flexibility. Furthermore, they show that greater labor 

flexibility will lead to greater risk taking at any giving age (ceteris paribus). Occupational 

category and family status are suggested as potential measure for labor flexibility, but not 

empirically tested in this study. Bodie et al. (1992) also find results that investors become more 

conservative as they near retirement. 
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If asset prices do not follow a random walk, it can be optimal for investors to adjust 

their holdings in equity based on the investment horizon (Samuelson, 1975). This means that 

if you would forsake assumption (1) of the life-cycle model, it might be optimal for a household 

to change the portfolio over time. The stochastic process that returns are presumed to follow, 

negative serial correlation, justifies a bigger allocation to risky equity as the investment horizon 

gets larger (Samuelson, 1975). This means that households should decrease the allocation to 

risky equity as they age. 

Other studies start from the portfolio theory framework and apply this to household 

portfolios. Although such studies do not take real household data into account, they show 

effectively in a theoretical framework how to allocate the wealth in the most efficient way. 

Kraft & Munk (2011) found that young and old households should rent their real estate whereas 

middle aged households should buy one or more properties in order to optimize their wealth. 

  The phenomena that an investor who is willing to forsake some returns and/or 

consumption in good times to get protection in bad times is referred to as intertemporal hedging 

(Merton, 1969). With the multi-period view, such a hedge desire from investors arose. An 

investor wants to protect themselves against possible changes of interest rates and equity risk 

premium in the future. The portfolio theories originated before year 1969 only consisted out of 

two assets, the risk free and the risky assets. The optimal portfolio in this setting was simply a 

combination of these two assets. Both a risk averse and a risk seeking investors use the same 

assets, but in a different composition. 

Merton (1971) showed that the intertemporal hedging phenomena lead to the 

introduction of a third portfolio, the covariance optimal portfolio. This portfolio has the highest 

covariance with the underlying investment. An investor who takes a positive or a negative 

position in this portfolio can hedge her current portfolio. The implication of the intertemporal 

hedging can affect the modern households. A household has a survivor instinct which makes 

the household willing to give up some consumption in the present to ensure a certain minimum 

consumption in the future. Especially when the forsaken present consumption would have been 

unnecessary or excessive and does not attribute for basic human needs. For example, buying a 

second car now by spending almost all the current savings might lead to liquidity shortcuts in 

the future which affects the mortgage of the house and the ability to provide food for one’s 

family. 
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Risk Aversion 

Risk aversion is the behavior of investors try to lower uncertainty when it arises. Risk aversion 

is natural for a household because one dollar that helps avoiding poverty is more important 

than one dollar helping to become wealthy (Von Neumann & Morgenstern, 2007). The investor 

saves for a “rainy day” in the future. An example of a risk averse household would be one that 

rather invests its savings at a low, risk-free interest rate rather than investing its savings in a 

risky asset with a higher potential return. The household might prefer a low but guaranteed 

return that ensures that they can pay their bills rather than taking on risk for a higher return 

with a possibility of defaulting on the bills. 

  The SCF data shows that liquidity and retirement are constantly the two most important 

reasons for a family to save. In year 1995, 33.1% of the families indicated that liquidity was 

their single most important motive, while retirement was for 23.5% the most important motive 

(Federal Reserve, 2017). This implies, that a household rather postpones some of its 

consumption to the future when consumption might be more needed today. 

  Following, we introduce utility functions in order to gain deeper understanding of risk 

aversion measures. Von Neumann & Morgenstern (2007) show that the optimal decision made 

by consumers lead to maximize the expected value of the utility function. Utility functions 

show and explain the preferred decision from a decision maker perspective that seeks 

maximum output. Starting with a one-period investment horizon where the investor has a 

wealth of W0 at the start and all this wealth is invested at a rate of return of r. This one-period 

investment horizon leads to a wealth at the end of the period of W which can be calculated with 

the formula: 𝑊 = 𝑊0(1 + 𝑟), because the return is a random variable. then the end-of-period 

wealth is random too. This leads to a utility function, u(W), that designates values to each 

possible outcome at the end of the period. The investor seeks to maximize this expected utility. 

Utility functions are usually assumed to be increasing and concave (Von Neumann & 

Morgenstern, 2007). Increasing means that an investor tries to get as much wealth as possible; 

u’(W) (the first order derivative of the utility function) must be positive. Concave means that 

an investor is risk averse and would not take any risk when the expected outcome is negative 

or zero, although there might be a small chance for a vast gain. At second, concave means that 

the marginal utility u’(W) is decreasing as wealth increases. Thus, an investor appreciates an 

extra dollar more when she is poor compared to when she is wealthy. A utility function for 

example that meets both criteria is 𝑢(𝑊) =  √𝑊. However, utility functions for households 
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which are used in the academic world include more factors and are more complicated as one 

could for example see in Cocco et al. (2005). 

 Absolute risk aversion (ARA) and relative risk aversion (RRA) are two frequently used 

measures of risk aversion. These measures are also referred to as the Arrow-Pratt aversion 

measures since these originated from the research Arrow (1965) and Pratt (1964) 

conducted. The ARA is the actual dollar amount that an individual wants to hold in a risky 

asset given a certain level of wealth. An investor with an increasing ARA would hold fewer 

dollars in risky assets as wealth increases, and the opposite holds for a decreasing ARA. The 

RRA is the ARA multiplied with the wealth W to get the relative risk-aversion. This is a 

measure of the percentage of wealth that an investor wants to hold in risky assets. Risk aversion 

is an important factor that partially determines the decisions from on a household on it is 

financial and investment decisions. 

  Risk aversion from an investor’s perspective is an often-studied topic. Examples of 

characteristics that are studied in relation to their influence on the risk aversion are: sex, age, 

marital status, occupation, family size, education, income and total assets. Such studies give 

insights if and to what extent risk aversion varies over these characteristics. As explained 

before, we only include age as a varying household characteristic in order to limit the scope of 

the study. 

 Close related to the concept of risk aversion is the prospect theory, introduced by 

Kahneman & Tversky (1979). The theory states that an individual prefers the avoidance of a 

potential loss over a potential gain of the same absolute value. This implies that humans are by 

nature more risk-averse than risk-seeking. Moreover, individuals tend to overweight scenarios 

with low probability which influences their decision-making (Kahneman & Tversky, 1979). 

4.5 Household Portfolio Components 

This study divides the household portfolio into the following four components: risk-free assets, 

risky assets, real estate and human capital. In this section we describe each of the components 

individually. We chose these four components because they are the main contributors of a 

household portfolio. Furthermore, they are the most commonly studied household components 

in related research as it was showcased in the literature review. 

Risk-free assets 

Saving for the future is important for many households. A household wants to save for “rainy 

days” such as retirement, big expenditure or education for children. In some cases, the return 
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on these savings is not as important as the pure existence of these savings. However, 

households need a guarantee on a certain minimum return in order to at least not lose money 

due to inflation and be able to pay future liabilities. For example, a household which cannot 

pay its mortgage or utility bills because of negative returns resulting from risky investments 

can risk the future of the household. Therefore, some households prefer to allocate their funds 

(partly) to risk-free assets. These assets are very useful for households since they can rely on a 

guaranteed return with close to zero risk because this makes it possible for a household to plan 

the future. In the methodology section, we explain why we assume the following components 

of the SCF data to be risk-free: transaction accounts, certificates of deposit and bonds. In this 

section we describe these assets and their risk-free nature. 

  The Federal Deposit Insurance Corporation (FDIC) is an American agency that secures 

funds of FDIC-insured banks and institutions which are backed by the U.S. government. In 

practice every person is secured up to $250,000 per person in case of default of an FDIC backed 

corporation. This threshold of $250,000 is per individual and per account category. For 

example, transaction accounts and certificate deposits are both in the single account category, 

but retirement accounts are a separate category. This system in the U.S. can to a certain extent 

be comparted to the European Deposit Guarantee of the European Central Bank. The deposit 

insurance is backed by the full faith and credit of the United States government (FDIC, 2014). 

This makes holdings of $250,000 per account category risk-free. 

Transaction accounts are the single most common account type in the U.S. Sometimes 

it is also referred to as “checking account” or “deposit account”. This is a basic bank account 

where one can receive and send funds, usually both electronically and cash. Families use such 

an account to receive their income and to pay their bills. In the meantime, the household 

receives interest on the funds which are on a transaction account. Nowadays almost every 

household in the U.S. has one or more transaction accounts. In 2016, this was the case for 98% 

of the families, whereas it was 87.4% in 1995 (Federal Reserve, 2017). 

A certificate of deposit (CD) is a form of saving where both the maturity date and 

interest rate are fixed. The funds are not accessible until the maturity date of the CD. This 

makes them less liquid than transaction accounts and on average one receives a higher interest 

rate for the sacrifice of liquidity. Next to that, one cannot profit from a rising interest rate since 

the rate on a CD is fixed. However, this is an advantage if the interest rate falls. 

A bond is a fixed income security which is a loan from an investor to a borrower. The 

borrower pays interest as compensation for lending the funds. The loan has a maturity date 

which determines when the loan ends. Both, the interest rate and the maturity date, are usually 
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standardized and fixed. U.S. saving bonds are debt securities which are issued by the U.S. 

government. Such bonds are considered by the public as highly safe investment since they are 

backed by the U.S. government. This is the same as the FIDC introduced earlier. The maturity 

of the U.S. Treasury bonds varies between one and 30 years and for U.S. Treasury bills it varies 

between one month and one year. We assume that all bonds that U.S. households invest in are 

U.S. government bonds. 

Risky assets 

A risky asset is an asset with a significant degree of return volatility (Friend & Blume, 1975). 

Equity is the most common example for a risky asset. Equity is riskier than, for example, bonds 

because in the case of a default, an equity investor has the last right to the assets while the bond 

investor has the first right. However, the bond holders only receive fixed interest whereas an 

equity holder receives all residual income. This small example showcases the risk-return 

tradeoff between a risky asset and a risk-free asset. Households who are seeking for a higher 

return than the risk-free rate are willing to take a risk and allocate some of their funds to risky 

assets. The percentage of total funds that are allocated to risky assets for a household depends 

on its risk aversion. We consider the following assets from the SCF survey to be part of the 

category risky assets: directly held stocks, stock holding, pooled investment funds and business 

equity. In the methodology we are explaining why these assets are considered as risky assets 

in this study. 

Real estate 

Real estate is the single most important consumption good and at the same time holds the 

heaviest weight in the average household portfolio when excluding human capital. If human 

capital is included in the portfolio, especially for younger households, human capital 

contributes to the biggest value in the portfolio. In December 2018, real estate had the highest 

weight (33.1%) in the U.S. Consumer Price Index which is used to measure inflation (Bureau 

of Labor Statistics, 2018). Furthermore, the average yearly house ownership in the U.S. has 

always been higher than 63% since year 1964 (Census Bureau, 2018). The homeownership rate 

is defined as the percentage of households that are owner-occupied. Owner-occupied housing 

is a form of real estate where the owner of the property is also the one living in it. Below in 

graph 1, the homeownership rate in the U.S. between years 1964 and year 2018 is shown 

(Census Bureau, 2018a). The homeownership rate is increasing from year 1964 up till year 

1981, followed by five years with a downward trend. After several steady years, 
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homeownership increases from year 1994 (63.98%) until year 2004 (69%). In the period 2004-

2016 the rate decreased of homeownership decreased by 5.6%. 

Graph 1: Shows the homeownership rate in the U.S. from 1964 until 2018. Source: Census Bureau 2018a. 

The homeownership development becomes more relevant when the households are 

divided into the following age groups: <35, 35-44, 45-54, 55-64 and >65. The data is plotted 

below in graph 2 (Census Bureau, 2018b). There are observable differences over the age groups 

for the period 2004-2016. The homeownership rates decreased with the following percentages 

(age groups from young to old): 8.5%, 10.6%, 7.9%, 6.7% and 2.2%. The effect is the biggest 

for the group of homeowners between 35 and 44 and the smallest for the ones that are 65 years 

and older. This can partially be explained by the fact that younger households are more 

dependent on income than older households are. Loss of income (partially) causes a bigger 

effect for younger households since they have less wealth to back this loss. 

 

Graph 2: Shows the homeownership rate in the U.S. by age group from 1994 until 2018. Source: Census Bureau 

2018b. 
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The optimal level of real estate ownership from the consumption perspective might be 

completely different than from the portfolio model view. Owner-occupied real estate serves as 

housing and an investment at the same time. Whereas non-owner occupied is solely an 

investment from the owner’s perspective and uniquely housing from the occupier’s 

perspective. In case a household with one owner-occupied property in their portfolio wants to 

lower its allocation to real estate, it can sell the house and rent another house in order to seek 

shelter. Otherwise, should this household want to expand the allocation to real estate, they can 

purchase additional property and rent this out or, they can invest in tradable financial assets 

with high correlation to real estate prices (i.e. a Real Estate Investment Trust, REIT). Kraft & 

Munk (2011) introduce fractional and even negative positions in real estate with the help of a 

REIT. However, we do not take this into account in our study. 

  Although the literature on efficient portfolio allocation is extensive, the number of 

studies including real estate in the mean-variance framework is limited. The reason behind this 

phenomenon is that the inclusion of real estate to the framework is accompanied by certain 

issues. At first, it might be difficult to identify what real estate data to use to model the returns. 

Past real estate data transactions are often not recorded and stored in detail. An exception is the 

Scandinavian countries which have detailed real estate datasets available due to their annual 

tax reports. This explains why many studies conducted in the real estate area focused on 

Scandinavia. One way to surpass this data issue is to use regression estimates of real estate 

price appreciation as a proxy (Goetzmann & Ibbotson 1990; Goetzmann, 1993). Another way 

is to use returns from real estate investment funds (Ross & Zisler, 1991). We chose to go for 

the latter and use a REIT as a proxy. We explain in the methodology section why we chose an 

REIT and, which exact REIT we use in this study. 

  Goetzmann (1993); Eichholtz & Koedijk (2002); De Roon, et al. (2002); Englund, et 

al. (2002) and Flavin and Yamashita (2002) found low correlations between housing returns 

and other assets. Even though they used different proxies for housing returns, the results are 

aligning. This low correlation implies that real estate can contribute to increase the 

diversification of the portfolio and thus lowering the risk. 

Human capital 

Human capital is the quantification of the economic value of the capabilities of a worker 

(Schultz, 1961). Schultz (1961) introduced the concept of human capital where it can be seen 

as a common type of capital. Investing in human capital, for example trough education, can 

lead to higher future earnings. In prior research, human capital was defined as the discounted 
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value of all future labor and pension income (Bodie et al. 1992; Campbell & Viceira, 2002; 

Merton, 1969; 1971 and Samuelson, 1975). This human capital can be seen as a non-tradable 

asset with labor income as dividends. 

  For young households, the fraction of human capital compared to wealth is high. 

Usually a young household has low savings and they rely more heavily on their labor income. 

By using U.S. data from the Panel Study of Income Dynamics (PSID), it is found that the 

income is hump-shaped over working life (Cocco, et al. 2005). This implies that income is 

rapidly increasing in the early years, followed by a less steep growth peaking at an age between 

45 and 55 years. The income curve declines slightly until retirement at 65 after which the 

function is flat. This stable retirement income comes from pensions or governmental benefits. 

This hump shaped pattern for human capital for U.S. households is also found by: Attanasio & 

Weber (1995); Kraft & Munk (2011) and Poterba & Samwick (2001). 

  The magnitude and the risk characteristics of the human capital can have a big impact 

on the investment decisions of a household. Several studies investigate the correlation between 

the stock market and labor income. Low correlation indicates that labor income can be seen as 

a risk-free asset (Cocco et al. 2005). Whereas a higher correlation would imply that the labor 

income is riskier and should be seen as a stock investment (Cocco et al. 2005). It is crucial for 

a household to consider whether their income is risky or not when they allocate their funds. 

Jagannathan & Kocherlakota (1996) showed that the allocation over risky and risk-free assets, 

respectively stocks and bonds, depends to which extend human capital simulate stocks or 

bonds. Cocco et al. (2005) stated that young households with large human capital should invest 

100% of their financial wealth in stocks and only include bonds (risk-free assets) in later stages 

of their working life. 

  Our study assumes a zero correlation between labor income and stocks. This is in line 

with Cocco, et al. (2005) and Kraft & Munk (2011). This means, that we treat labor income 

like a risk-free asset. As described, we furthermore assume that the income of an individual 

follows a hump shaped pattern over lifetime. This is in line with Attanasio & Weber (1995); 

Cocco et al. (2005) and Porterba & Samwick (2001). Since we treat labor income as a risk-free 

asset, we have to use a discount rate that is a proxy for a risk-free asset. Therefore, we use the 

3-month T-bill secondary market rate. This aligns with the rate we use for risk-free assets and 

similar to the following studies: Bucciol & Miniaci (2014), Englund et al. (2002) and Flavin & 

Yamashita (2002). It is a simplified approach which at first sight might lead to the same return 

as on the risk-free asset portfolio component, however this is not the case due to differences in 

age and work life horizon. The modelling is in detailed explained in the methodology section. 
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  If the discount rate decreases, the present value of the human capital increases. The 

percentual increase of human capital is higher for younger workers since they have more 

working years and thereby future income than older workers. By calculating the human capital 

for a specific age with the monthly 3-month T-bill rate as discount rate, one creates a time 

series of the present value of human capital for a certain age. With this series, we calculate the 

weekly and daily returns on human capital for this specific age. This is our proxy for the return 

on human capital. One does have to keep in mind that this return is only applicable to a certain 

age due to the different phase in working life. The absolute income does matter for the human 

capital return as long as it is an order of the hump-shaped income function. 

  Since we want to include human capital as a part of the portfolio, we need to determine 

a measure that defines which part of the portfolio is accounted to human capital. The SCF 

survey includes questions about labor income, but no measures about human capital or labor 

income as a percentage of the entire portfolio. However, there is other research that shows 

human capital as a ratio to total wealth. Guiso & Sodini (2013) showed the ratio of human 

capital to total wealth over age based on year 2007 SCF data. The authors also addressed that 

the value of human capital is challenging to determine since it requires one to predict earnings 

over the remaining life with uncertainty about future career, health conditions, individual 

productivity levels, employment status and possible other factors that influence labor income. 

We do not take such factors or other possible risk into account to keep the scope of the study. 

Furthermore, Kraft and Munk (2011) showed a theoretical derivation the human capital to 

wealth ratio. 

  Therefore, one individual does not actually have the net present value of the human 

capital available in terms of cash but rather serves a theoretical concept. Hence, we do not 

allocate the human capital to other portfolio components but use the return on the net present 

value of the human capital. We discuss this in detail when we introduce the methodology for 

the human capital. 
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5. Methodology 

This methodology section describes the used methods to conduct our study. The methodology 

is the basis for our study that enables us to answer the research questions of our study. The 

overarching research question is: “Can safe haven assets limit losses of U.S. household 

portfolios during times of market stress?”. In order to study several aspects more in depth, we 

cover the following two sub questions. At first, “How well do our nine selected safe haven 

assets offset losses of the individual portfolio components and for the entire household 

portfolio?”. This allows us to compare the nine different safe haven assets and examine which 

asset performs best per portfolio. Secondly, we investigate “How do safe haven assets develop 

over time during sub-periods and do they show patterns and similarities?”. This is important to 

analyze since an asset that performed well as a safe haven in one period does not necessarily 

have safe haven properties during another period. This leads to better insights about the 

development of safe haven assets and its effect on household portfolios over time. The 

remainder of this section is structured as follows. At first, we describe the used data. Following 

we cover the quantile regression method. Afterwards we explain how we construct the six 

synthetic portfolios and its returns. Lastly, we describe the limitations of our study. 

5.1 Data 

Our data is covering 24 years ranging from 1995-2018. We chose this time-frame for a number 

of reasons. Primarily, we aimed to have a time-frame covering a longer period to have robust 

results regarding the safe haven properties of the assets. Limiting the testing to only one or two 

years could reveal safe haven properties for an asset for this period without taken prior years 

into account. Similar studies have time frames between 10 to 30 years – for example: Baur & 

Lucy (2010) use 10 years, Ciner et al. (2012) use 20 years and Baur & McDermott (2010) use 

30 years of data. Taken these similar studies into account, one can argue that 24 years is a 

relevant time-frame for this kind of study. In addition, we chose to cover the most recent years 

as they are the most relevant for today. Likewise, the testing period should not start or end in a 

major crisis (e.g. dot-com crisis or the financial crisis) as this could possibly alter the results. 

The chosen time-period of 24 years allows us to capture several crisis events related to the U.S. 

such as the dot-com crisis, world-trade-center attack, the financial crisis 2007/2008 and natural 

catastrophes such as the hurricanes Katrina and Harvey. The full list of the Bloomberg ticker 

names of the assets we used in this study can be found in appendix 1. 
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Reference asset data 

In this section we describe the four components of the household portfolio which we define as 

the reference asset data. This section explains which proxy we use and where we retrieve the 

data from. The reference asset data is covered in the following order: risk-free assets, risky 

assets, real estate, and human capital. In addition, we cover the Survey of Consumer Finances 

in detail because this survey is used to derive at the portfolio weights. 

Risk-free assets 

Following Bucciol & Miniaci (2014), Englund et al. (2002) and Flavin & Yamashita (2002), 

we use the 3-month U.S. Treasury bills as a proxy for the risk-free rate. A Treasury Bill (T-

Bill) is a U.S. government backed short-term debt obligation with a maturity of less than one 

year. When T-Bills are first issued, investors can purchase the bills at auctions. Afterwards, the 

previous issued T-Bills are traded on the secondary market. In line with the above-mentioned 

papers, we use the T-Bill rate from the secondary market since it provides higher liquidity than 

the primary market. We retrieved the 3-Month T-Bill secondary rate from Bloomberg using 

the U.S. Generic Govt 3 Month yield (“USGG3M”). 

Graph 3: Shows the 3-month U.S. Treasury Bill secondary market rate for 1995-2018. Source: Bloomberg (2019). 

Graph 3 plots the monthly 3-month U.S. T-Bill secondary market rate between 1995 

and 2018. One immediately sees that the market rate had multiple significant movements, 

especially between 2000 and 2009. It is interesting to see that the T-Bill rate almost moves in 

a straight line up and down. Furthermore, between 2009 and 2016, the rate was basically flat 

with rates slightly above 0%. 

Risky assets 

As we have seen at Table 1, similar studies usually use the local index as proxy for the risky 

assets. In accordance to related studies focusing on the U.S., we take the S&P 500 index as 
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proxy for risky assets. The S&P 500 is compiled by the financial service company Standard & 

Poor’s and consists out of the largest 500 listed U.S. companies by market capitalization. The 

study uses the monthly S&P 500 data from Bloomberg. Below at graph 4, the reader can see 

the monthly movement of the S&P 500 from 1995 until 2018. This period includes two major 

crises for the S&P 500. Between August 2000 and February 2003, the index fell by 45%. This 

crisis is often referred to as the dotcom crisis. 

  

Graph 4: Shows the S&P 500 for 1995-2018. Source: Bloomberg (2019). 

 Secondly, the index faced an even bigger loss between May 2007 and February 2009 

where it fell by 52%, which is associated to the financial crisis. Furthermore, the S&P 500 

faced other short extensive losses in the period 1995-2018. For example, in 2011 the index lost 

17% in a period of five months starting in April. In the long run, the S&P 500 increased over 

the entire period between 1995 and 2018 by 433%. 

Real estate 

Following Ross & Zisler (1991); we use a REIT home price index as a proxy for the real estate 

prices. A REIT is also known as a real estate investment trust. These REITs were introduced 

to allow individual investors to buy shares in commercial real estate portfolios. The actual real 

estate portfolio includes amongst other things: residential real estate, healthcare, hotels, 

infrastructure, retail centers, office buildings, self-storage and warehouses. A REIT measures 

the performance of publicly traded real estate securities. We use the Wilshire U.S. Real Estate 

Securities Index (RESI) for which the data is retrieved from Bloomberg. Our choice to take the 

RESI index as a proxy was influenced by the data frequency because the Wilshire RESI is the 

only commonly used real estate index which reports daily data. Other often used indices like 

the Case-Shiller U.S. National Home Price Index reports its index only on a monthly basis. 
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Next to Ross & Zisler (1991), also Englund et al. (2002) and Kraft & Munk (2011) use a REIT 

as proxy for real estate returns. 

  Wilshire describes the index on its website as: “It can serve as a proxy for direct real 

estate investing by excluding securities whose value is not always tied to the value of the 

underlying real estate” (Wilshire, n.d.). Furthermore, the index excludes various publicly 

traded securities to keep the index a relevant proxy for real estate. They omitted the following 

businesses: mortgage REITs, net-lease REITs, mortgage brokers and bankers, commercial & 

residential real estate brokers and agents & home builders (Wilshire, 2011). Taken all together, 

this makes the Wilshire REIT the optimal proxy for real estate returns. 

 

Graph 5: Shows the Case-Shiller U.S. National Home Price Index & Wilshire U.S. REIS Index for 1998 until 

2018. Source: Bloomberg (2019). 

 Graph 5 plots the Wilshire U.S. Real Estate Securities Index (dotted line) for 1995 until 

December 2018 together with the Case-Shiller U.S. National Home Price Index (solid line). 

We chose to briefly compare the Wilshire RESI with the Case-Shiller index because this is the 

most commonly used real estate index. For this purpose, we indexed them both at the base level 

of 100 in January 1995. One could see in graph 5 that both indexes have the same overall trend 

over the entire period. However, the Case-Shiller is smoother than the Wilshire index, which 

could be partially explained by the different methodologies used to calculate the index and the 

different data frequencies. Case, Shiller & Weiss (1993) use data on repeat sales of single-

family homes to study the home price trends. This whereas the Wilshire index represents a 

combination of publicly traded real estate securities. As one can see in graph 5, the decline of 

house prices between year 2006 and year 2011 is partially due to the financial crisis and the 
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breakdown of the mortgages market in the U.S. which is described in more detail by Baker 

(2008).  

The Wilshire index started in December 1977. However, there is no weekly or daily 

data before December 1998. Therefore, we conduct all portfolio testing which includes real 

estate data from January 1999 onwards. Since the overall trend is similar for the Case-Shiller 

and the Wilshire index, we are confident that the Wilshire is a good proxy for the return on real 

estate. 

Human capital 

As explained before, the amount of studies that include human capital in the household 

portfolio is low. This has as a consequence for our study that we need to derive this part of the 

methodology by combining various studies. Furthermore, the determination of a suitable proxy 

for human capital returns is rather complex and involves a number of assumptions. We are able 

to do so by combining multiple papers which lead to our methodology. One could argue that 

the used methodology is oversimplified, however, this allows us to include labor income into 

the study, which is a too important factor to exclude. If this study would not simplify the human 

capital, it would become too extensive and result in a study on the human capital itself. The 

percentual increase of human capital is higher for younger workers since they have more 

working years and thereby future income than older workers. 

  Later on, at methodology part 5.5, we describe the actual methodology used to calculate 

the returns on human capital. In this part we cover the data which is needed for these 

computations. At first, we need a function of labor income by age. Following Davis & Willen 

(2000), we assume that work life starts at the age of 25 years and that the last year of life is at 

the age of 74. The SCF panel data describes the mean income for the following age classes: 

<35, 35-44, 45-54, 55-64, 65-74 and >= 75 (Federal Reserve, 2017). The mean value of this 

labor income in 1995 is shown with the dotted function in graph 6 below. The numbers are in 

2016 Dollars, which means that the original numbers from year 1995 are inflation adjusted to 

year 2016. 

In graph 6, we show the hump-shaped income pattern with the solid line. This pattern 

is derived from Attanasio & Weber (1995); Cocco, et al. (2005); Kraft & Munk (2011) and 

Poterba & Samwick (2001). The function is adjusted so that it starts at the same income at the 

age of 25. The similarity of the two function can be observed by the graph 6. The hump-shaped 

pattern is smoother because it has a different income for every age, except after 65, while the 

SCF data is a gradual function because of the age classes. We use the SCF data since this the 
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guiding data set in our studies. Furthermore, it leads to more realistic results if real-life date is 

used instead of theoretical functions. However, the shape of the two function is a good 

approximation which indicates that the SCF income data follows the same pattern as found in 

other studies. 

 

Graph 6: Shows the before-tax family income for the U.S. for SCF data and derived from theory. Source: Federal 

Reserve (2017). 

 Human capital is the discounted value of all future labor and pension income (Bodie et 

al. 1992; Campbell & Viceira, 2002; Merton 1969, 1971 and Samuelson, 1975). If one wants 

to calculate the present value of a certain series, she needs a discount rate. Since we treat the 

labor income as a risk-free asset, which is in line with Cocco, et al. (2005) and Kraft & Munk 

(2011), we use as a discount rate the 3-month secondary T-bill rate as a proxy for the return on 

risk-free assets. 

Household data 

As explained earlier, we analyze the demographic household data to construct the most 

common portfolio’s that represent the U.S. population in the best possible way. Since we limit 

ourselves in the number of portfolios that we setup, it is best to have portfolios that reflect on 

a large group of households. We do this by looking at the Surveys of Consumer Finances. The 

methodology behind the construction of the portfolios is described at section 5.3. 

The SCF is a triennial statistical survey conducted by the University of Michigan and 

the National Opinion Research Center. This survey data is the most complete source on 

household balance sheets in the U.S. Next to that, it contains data on home ownership, 

mortgages and demographic characteristics. The first survey conducted is from 1992 and the 

most resent version is from year 2016. Every three years, a representative sample between 
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4,500 and 6,500 families are interviewed. The Federal Reserve publishes most of the data 

online for public use. The popularity of the SCF panel data is expressed by a large number of 

academic papers which is based on data from the SCF. 

One of the many advantages of the SCF data is the number of household characteristics 

the panel includes. Taken the the before-tax income as an example, it is displayed per age class, 

sex, education, working status, housing status, net worth class and several other household 

characteristics. This allows one to study a certain characteristic in detail. The fact that the data 

is also split by age classes gives us the opportunity to create different portfolios based on the 

age of the head. The used age groups for our study are <35, 35-44, 45-54, 55-64, 65-74 and, 

respectively, >= 75. Furthermore, the magnitude and scope of the survey are both sufficiently 

large. The number of topics that are questioned and the focus for details allows one to gain 

detailed information about a specific characteristic. 

  However, some issues with the SCF dataset exist. High-income households are over-

sampled in the data. This is done to measure the aggregate asset holdings more accurately. In 

addition, some of the questions appear to be categorial which can lead to biased answers 

(Ameriks & Zeldes, 2004). Ameriks & Zeldes (2004) give an example that when a respondent 

says, “most or all of it is in bonds”, that such an answer would be categorized as having all 

assets in bonds. Another issue regarding the SCF dataset is that, the survey does not follow the 

same sample set of households. 

  In the previous chapter we show that income follows a hump-shaped over the life-cycle 

of an individual. The SCF data shows the same pattern for net worth. It starts at a low level and 

gradually increases over working life where it peaks at an age of 55-64 (Federal Reserve, 2017). 

After this point, when somebody retires, the net worth decreases. This is due to the fact that 

income is significantly lower, expenditures are bigger than pension income which leads to a 

decrease in net worth for households after their work life. 

Safe Haven Asset Data 

The choice of assets to include in this study was influenced by previous studies. We only took 

assets into account which presented a safe haven status to some extent in other studies. In total, 

the study involves nine possible safe haven assets, split in three groups: metals, bonds, 

currencies. 

Regarding metals, this study includes gold, silver, copper and palladium. We chose 

these metals because they showed the best safe haven behavior amongst a wide variety of other 

assets in previous studies (Baur & McDermott (2010), Reboredo (2013), Agyei-Ampomah et 
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al. (2014), Hood & Malik (2013), Sakemoto (2018)). This study uses the closing U.S. dollar 

future prices on each metal published by Commodity Exchange, Inc. (COMEX) which is part 

of the Chicago Mercantile Exchange (CME). 

 For bond data, we use the returns of the 10Y and 1Y U.S. government bonds as similar 

studies found partially evidence for these bonds to have safe haven properties (Flavin et al., 

2014; Ciner et al., 2012). We measure the return on the U.S. bonds by the return on the traded 

bond futures on the CME. 

 The currencies this study takes into account are the Swiss Franc (CHF), Japanese Yen 

(JPY) and Euro (Euro) as previous studies have found for these currencies, especially for the 

CHF and the JPY safe haven characteristic from a U.S. investors perspective (Ranaldo & 

Söderlind (2010); Fatum & Yamamoto (2015)). As the study focuses on U.S. households, we 

take the following U.S. exchange rates into account: CHF/USD, JPY/USD, EUR/USD. The 

study takes the EUR/USD only from year 1999 into account because this was the year when 

the Euro currency was formally introduced. The return data is obtained by the corresponding 

returns from the future prices traded on the CME. 

Furthermore, all assets we consider for this study are accessible by U.S. households. 

The returns for the metal, bond and currency data are obtained by Bloomberg on a monthly, 

weekly and daily basis. To exclude exchange risk, the closing prices of all assets were taken in 

U.S. dollar. The Bloomberg ticker names of these assets can also be found in appendix 1. 

5.2 Quantile Regression Methods 

In this study we use the quantile regression method as explained by Baur & McDermott (2010). 

The quantile regression method can be described as an extension to the classic least square 

regression method (Davino, Furno & Vistocco, 2014). However, instead of focusing on all 

values, the quantile regression method takes quantiles and its conditional distribution into 

account. A number of other studies such as Agyei-Ampomah et al. (2014); Ciner et al. (2012) 

or Hood & Malik (2013) used this method as well in order to test for safe haven assets. We 

chose this test because of its ability to take only the tail distribution of returns into account. 

This econometric approach regresses the return of the possible safe haven (e.g. gold) on the 

return of our reference asset (e.g. household portfolio) while taking extreme market movements 

of the reference asset into account through quantile thresholds. 
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The following equations, modified slightly from Baur & McDermott (2010), model the return 

of the safe haven asset: 

With the definitions: 

𝑟𝑆𝐻𝐴,𝑡 = 𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑓 𝑠𝑎𝑓𝑒 ℎ𝑎𝑣𝑒𝑛 𝑎𝑠𝑠𝑒𝑡 𝑖𝑛 𝑡𝑖𝑚𝑒 𝑡  

𝑟𝑅𝐴,𝑡 = 𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑓 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑎𝑠𝑠𝑒𝑡 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡  

𝑎 = 𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟 𝑡𝑜 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒 𝑓𝑜𝑟 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (1𝑎)  

𝑏𝑡 = 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟 𝑡𝑜 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒 𝑏𝑦 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (1𝑏)  

𝑒𝑡 = 𝐸𝑟𝑟𝑜𝑟 𝑡𝑒𝑟𝑚  

𝑐0 = 𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟 𝑡𝑜 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒 𝑓𝑜𝑟 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (1𝑏) 

𝑐1, 𝑐2, 𝑐3 = 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠 𝑡𝑜 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒 𝑓𝑜𝑟 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (1𝑏) 

𝐷(𝑟𝑅𝐴𝑞10), 𝐷(𝑟𝑅𝐴𝑞5), 𝐷(𝑟𝑅𝐴𝑞2.5) = 𝐷𝑢𝑚𝑚𝑦 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 𝑐𝑎𝑝𝑡𝑢𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 10%, 5% 𝑎𝑛𝑑 1% 

𝑞𝑢𝑎𝑛𝑡𝑖𝑙𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑡𝑢𝑟𝑛 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑎𝑠𝑠𝑒𝑡3 

The equation (1a) models the relation between the safe haven asset and the reference asset. It 

models the return of the safe haven asset as a function of the return of the reference asset. The 

coefficient parameter 𝑏𝑡 is estimated by a dynamic process explained by equation (1b). The 

equation (1b) models the coefficient parameter 𝑏𝑡 of equation (1a) as a function of dummy 

variables which capture the 10%, 5% and 1% quantile of extreme return movements of the 

reference asset. The dummy variables are “1” if the return of the reference asset exceeds one 

of the quantile thresholds and “0” if the return of the reference asset does not exceed any of the 

threshold. The thresholds of 10%, 5% and 1% is in align with similar studies, for example Baur 

& McDermott (2010) and Agyei-Ampomah et al. (2014). 

 The coefficients of equation (1b) indicate whether the tested safe haven asset has safe 

haven properties. One significant non-positive coefficient parameter (𝑐1, 𝑐2, 𝑐3) is an indicator 

for a non-linear relationship between the reference asset and the safe haven asset which implies 

that the tested asset act as a safe haven (Baur & McDermott, 2010). The asset acts as a weak 

safe haven if the parameters (including 𝑐0) are non-positive and as a strong safe haven if the 

parameters are negative and statistically different from zero (Baur & McDermott, 2010). We 

use STATA to process the given equations. 

                                                 
3 When using the VIX as a reference asset, then we use the 90, 95 and 99% quantile in order to catch the most 

volatile periods of the VIX. Hence, the dummies catch the 90,95 and 99% quantiles. 

𝑟𝑆𝐻𝐴,𝑡 = 𝑎 + 𝑏𝑡 ∗ 𝑟𝑅𝐴,𝑡 + 𝑒𝑡   (1a) 

𝑏𝑡 = 𝑐0 + 𝑐1 ∗ 𝐷(𝑟𝑅𝐴𝑞10) + 𝑐2 ∗ 𝐷(𝑟𝑅𝐴𝑞5) + 𝑐3 ∗ 𝐷(𝑟𝑅𝐴𝑞1)  (1b) 
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 We chose the quantile regression method because of its ability to only take the most 

extreme negative return movements into account. Furthermore, to gain a better understanding 

of the safe haven dynamics of the assets which are tested, we include three variation of the 

regression model into our analysis. Firstly, we use the volatility (VIX) as a measurement of 

market stress instead of the return of the reference asset. Secondly, we divide our testing period 

into a number of sub-periods in order to gain insights about the change of safe haven properties 

over time. Thirdly, we add the safe haven to an existing portfolio and observe how the portfolio 

behaves including the safe haven versus without the safe haven. One could argue that we have 

to take lagged returns into account because a decrease in a market might affects another asset 

not on the same day but rather in one or two days. However, we assume efficient markets in 

accordance to Fama, Fisher, Jensen & Roll (1969) which indicates that the asset prices fully 

reflect all available information. Not taking lagged returns is in line with most of the related 

studies such as Baur & McDermott (2010). 

Variation 1: Taking volatility into account 

One variation of the already presented quantile regression model is to use market volatility as 

a measure of market stress instead of the return of the reference asset. Coudert & Gex (2008) 

argue that not only a decline in the stock market, but also abnormal levels of market volatility 

are signs of market stress. Baur & McDermott (2010) use the VIX as a measure of uncertainty 

on the world portfolio and include the VIX through the dummy variables into our model. Other 

papers, such as Habib & Stracca (2015), Hood & Malik (2013) and Kopyl & Lee (2016), also 

used the VIX as a mean to capture market stress in their safe haven study. The dummy variables 

in the regressions are “1” if the VIX exceeds the 90%, 95% or 99% quantile (Baur & 

McDermott, 2010). On the one hand, this indicates that the regression takes only the returns 

into account on the dates where the VIX is abnormally high. On the other hand, this means that 

rather than taking the return of one asset or one portfolio into account, the regression takes the 

turmoil on the markets into account. The model in this case is changing to the following 

equations (2a) and (2b) (Baur & McDermott, 2010). In order to keep the scope of the study 

relevant, we included the VIX only for the individual testing, not the portfolio testing. 

The interpretation of the coefficients of these regressions including the VIX is different 

than the previous interpretation. A significant positive coefficient states that the return of the 

𝑟𝑆𝐻𝐴,𝑡 = 𝑎 + 𝑏𝑡 ∗ 𝑟𝑅𝐴,𝑡 + 𝑒𝑡  (2a) 

𝑏𝑡 = 𝑐0 + 𝑐1 ∗ 𝐷(ℎ𝑠𝑡𝑜𝑐𝑘𝑞90,𝑡−1) + 𝑐2 ∗ 𝐷(ℎ𝑠𝑡𝑜𝑐𝑘𝑞95,𝑡−1) + 𝑐3 ∗ 𝐷(ℎ𝑠𝑡𝑜𝑐𝑘𝑞99,𝑡−1)   (2b) 
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tested safe haven asset is significantly positive when the VIX returns are in the top 10, 5 or 1 

% quantiles. Usually market stress is defined by negative returns of the reference asset whereas 

the returns of the VIX are positive during times of market stress. Therefore, the interpretation 

is the contrary for the tests including the VIX. 

Variation 2: Sub-Period Analysis 

Agyei-Ampomah et al. (2014) divided their sample period into three sub-periods in order to 

gain further insight on the safe haven properties over certain time periods of their tested assets. 

Sub-sampling the data is a common practice for safe haven studies which is used for example 

by Baur & Lucy (2010), Ciner et al. (2012) and Habib & Straca (2015). 

The model uses the same equation as (1a) and (1b), however, the data input differs to 

the previous models. In practice, several studies use different sub-periods reflecting the 

individual focus of the study. Baur & Lucy (2010) divided their sample-period into sub-periods 

by arguing if the market in a given period is a bull or a bear market. Hood & Malik (2013) use 

the iterative cumulative sums of squares algorithm to detect changes in the volatility and divide 

their data into 10 sub-periods by their volatility regimes. Habib & Stracca (2015) and Ranaldo 

& Söderlind (2010) divided the testing periods in sub-periods by taking certain crisis events 

into account. We argue, that sub-sampling our data by dividing the 24 years of observed data 

into six similar time periods with four years each is the most relevant for our type of study. The 

motivation behind the sub-period analysis follows a dualistic nature. Firstly, we want to 

observe the development of the safe haven asset. One asset might be a safe haven asset during 

certain time periods but not for other time periods. This gives the study relevant insight in the 

behavior of the tested assets. Secondly, we can tie the results of certain periods to the crisis 

events which took place during the period in order to enhance the knowledge about our safe 

havens. This approach is close to the one used by Agyei-Ampomah et al. (2014). Concluding, 

our study analyzes the following six sub-periods with the given financial sentiment as shown 

in table 2. 

Table 2: Shows the description of financial sentiment per sub-period. 

Table 2 - Description of Sub-Periods 

Sub-Period  Starting Date Ending Date Financial sentiment 

1 01/01/1995 31/12/1998 Dotcom mania 

2 01/01/1999 31/12/2002 Dotcom crisis  

3 01/01/2003 31/12/2006 Resurrection period 

4 01/01/2007 31/12/2010 Financial crisis  

5 01/01/2011 31/12/2014 Resurrection period 

6 01/01/2015 31/12/2018 Retention period 
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Sub-period 1 is the period prior to the dotcom crisis. Stock prices were increasing 

rapidly, real estate prices were increasing steadily, and interest rates were high. Investors aimed 

to take advantage of the dotcom mania and invested strongly in internet and technology 

companies. Sub-period 2, which runs from year 1999 until 2002, is dominated by the dotcom 

crisis (Ofek & Richardson, 2003). Both, stock prices and interest rates took a nosedive during 

this period. Real estate prices had a smaller decline. The third sub-period is a period of 

resurrection after the dotcom crisis. Both the stock markets and real estate prices found new 

all-time highs. The interest rates steeply increased in this period. In year 2007, during the fourth 

period, the financial crisis started. After a breakdown in the U.S. mortgage market, banks 

bankrupted which let the prices of real estate and stocks tumble down (Baker, 2008). Also, the 

interest rate decreased to a level of almost zero. This interest rate stayed at this historical low 

level during the fifth period. The S&P 500 found a new all-time high during this period and 

exceeded the prior crisis levels. The real estate recovered to the same level as before the crisis. 

The sixth sub-period does not show significant down- or upwards movement on the financial 

markets and is labelled as “retention period”. Real estate prices moved but did not show an 

overall trend during 2015-2018. Stock prices increased a little during this period and interest 

rates start to rise again after multiple years of a low interest rate environment. 

Variation 3: Including a safe haven asset to the existing portfolio 

Similar to the methods used by Hood & Malik (2013), we include the possible safe haven assets 

with a fixed percentage of 10% in the existing portfolio and compare the performance of the 

portfolio with safe haven asset against the portfolio without safe haven asset. Because the added 

safe haven asset will attribute to 10%, the weights of the other assets are multiplicated with 

0.9. This keep the relative weights of the other assets constant. The aim is to identify the effect 

the safe haven asset has on the return, standard derivation, Sharpe ratio, value at risk and 

expected shortfall. We chose this variety of measurements as they give us a profound overview 

of the performance of the portfolios. The performance measures are calculated with the 

following equations according to Haight (2015) if not stated otherwise: 

• Return of the portfolio (�̃�) as the sample mean of all returns during the observed time-

period (𝑟𝑡): 

�̃� =
1

𝑇
 ∑ 𝑟𝑡

𝑇

𝑡=1

  
 

(3a) 
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• Standard deviation (𝜎(𝑦)) of the portfolio as the weighted sum of the squared difference 

between the realized return (𝑟𝑡) and the mean return (�̃�): 

𝜎(�̃�) =  √
1

𝑇 − 1
∑(𝑟𝑡 − �̃�)2

𝑇

𝑡=1

 

• Sharpe ratio (SR) is defined as the result of the division between the excess return (�̃� −

𝑟𝑓) and the standard deviation (𝜎(�̃�)) of the portfolio. We use the average 3M U.S. bond 

as a proxy for the risk-free rate: 

𝑆𝑅 =
�̃� − 𝑟𝑓

𝜎(�̃�)
  

 
(3c) 

• The value at risk (VAR) at a 1- α confidence level measures the maximum loss on an 

asset or portfolio excluding the worst α% of the returns (Romero, Madrid & Angulo, 

2018). For example, for a 95% confidence interval, the VAR shows the maximum loss 

one investor can expect with 95% of certainty. Because this study uses historical 

modelled returns which are described by the variable (𝑋), we can express the quantile-

based VAR in regard to Brandtner (2018) as the following: 

𝑉𝑎𝑅1−α(𝑋) = 𝐹𝑋
−1(α) 

  (3d) 

• The expected shortfall (ES) displays the average losses that exceed the VAR threshold 

(Edwards, 2014). Given a 95% confidence interval, the expected shortfall measures the 

average of the 5% losses which exceed the VAR threshold. It’s formally expressed 

according to Brandtner (2018) with the following equation: 

𝐸𝑆α(𝑋) = −
1

α
∫ 𝐹𝑋

−1(α)dα
𝑎

0

 
  

(3e) 

5.3 Portfolio Construction 

For this study we created household portfolios including risky assets, risk-free assets, real estate 

and human capital for six age groups. The portfolio weights for risky assets, risk-free assets 

and real estate are derived from the Survey of Consumer Finances panel. The next chapter of 

this study explains the method we use to include human capital to the portfolio. The SCF panel 

is conducted by the Federal Reserve Board and aims to collect information about household 

incomes, net worth, balance sheet components, credit use, and other household outcomes 

(Bricker et al., 2017). The survey is conducted every three years. Thus, we have the data for 

the following years: 1998, 2001, 2004, 2007, 2010, 2013, 2016. This section explains the 

 (3b) 
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method to derive the portfolio weights from the SCF data. The first portfolio is constructed 

based on the 1998 data since the portfolio testing starts from this year onwards. The explanation 

is paired with the data from the 1998 SCF panel to showcase the steps involved. 

 As the panel data does not directly show how much percent of assets are invested in 

risky assets, risk-free assets and real estate, we derived the weights ourselves. First, we obtain 

the mean values of a household that invests in a given financial and non- financial asset. The 

values per asset are already divided into age groups. The grouping of the age was taken from 

the SCF which results in the following six age groups: younger than 35, 35-44, 45-54, 55-64, 

65-74, 75 or older (Federal Reserve, 2017). As an example, the mean value a household held 

in financial and non-financial asset for 1998 are displayed in table 3. The table shows that for 

example the average person under 35 years in 1998 had $5,700 on her transaction account. The 

dollar values for all survey we considered are displayed in inflation-adjusted 2016 U.S. dollar 

values in order to compare the values between different years.  

Table 3: Shows the 1998 mean values invested in financial and non-financial assets; Source: Federal Reserve 

(2017). 

As a next step this study takes the percentage of ownership into account. The previous 

table displayed the average value of an asset only if the household held the given asset. Hence, 

the mean values have to be adjusted by the percentage of households who do not hold any value 

in the given asset. The percentage of ownership can be obtained by the SCF panel data as well.  

Table 3 – 1998 mean values (in thousands of 2016 dollars) 

Age <35 35-44 45-54 55-64 65-74 >75 

Financial Assets 

Transaction Accounts 9.3 16.3 29.5 38.9 38.8 34 

Certificates of Deposit 37.5 48.5 43.8 50.4 61.8 112.6 

Savings Bond 2 4.2 7.2 11.4 9.1 23.5 

Bonds 48.1 197 316 510 267 263.4 

Directly Held Stocks 54.2 126 190 400 428 359.6 

Stock Holding 50.1 132 224 396 426 365.2 

Pooled Investment Funds 27.7 110 143 259 285 167.2 

Retirement Accounts 33.3 77.1 133 211 153 137.1 

Cash Value Life Insurance 36.9 56.4 49.8 33.1 43.7 19.1 

Other managed assets 168.4 232 232 462 369 207.5 

Other Financial assets 22.9 18 46.5 52.6 75.1 44.5 

Non-Financial Assets 

Vehicles 16.8 23.4 25.9 29 22.5 15.8 

Primary Residence 150.2 200 233 237 205 183 

Other residential real estate 92.5 145 184 226 215 260.1 

Non-residential real estate 120 120 250 469 314 256.8 

Business equity 306.9 438 710 1015 834 1206.5 

Other Non-Financial Assets 17.5 28.1 101 104 74.1 56.2 
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Table 4: Shows the percentage of ownership in 1998 for financial and non-financial assets; Source: Federal 

Reserve (2017). 

To get the average asset value of all households in each given age group one needs to multiply 

the mean asset value with the corresponding ownership percentage. For example, to get the 

average value a household below 35 years holds in transaction accounts, we multiplied the 

mean value of 5.7 with the average ownership of 81%. The results are shown in table 5: 

  

Table 4 – Percentage of Ownership in 1998 

Age <35 35-44 45-54 55-64 65-74 >75 

Financial Assets 

Transaction Accounts 85% 91% 94% 94% 94% 90% 

Certificates of Deposit 6% 9% 12% 19% 30% 36% 

Savings Bond 17% 25% 22% 18% 16% 12% 

Bonds 1% 2% 3% 4% 7% 6% 

Directly Held Stocks 13% 19% 23% 25% 21% 18% 

Stock Holding 41% 57% 59% 56% 43% 29% 

Pooled Investment Funds 12% 16% 23% 15% 18% 15% 

Retirement Accounts 40% 60% 59% 59% 46% 17% 

Cash Value Life Insurance 18% 29% 33% 36% 39% 33% 

Other managed assets 2% 4% 7% 7% 12% 12% 

Other Financial assets 10% 12% 9% 8% 7% 6% 

Non-Financial Assets 

Vehicles 78% 86% 88% 89% 83% 70% 

Primary Residence 39% 67% 74% 80% 82% 77% 

Other residential real 

estate 
4% 12% 16% 20% 18% 14% 

Non-residential real estate 3% 8% 12% 10% 15% 8% 

Business equity 8% 16% 19% 16% 11% 3% 

Other Non-Financial 

Assets 
7% 9% 9% 9% 10% 7% 

Table 5 – Derived Average Portfolio Value (in thousands of 2016 dollars) 

Age <35 35-44 45-54 55-64 65-74 >75 

Financial Assets 

Transaction Accounts 7.9 14.8 27.8 36.5 36.5 30.6 

Certificates of Deposit 2.3 4.6 5.2 9.4 18.5 40.4 

Savings Bond 0.3 1.0 1.6 2.1 1.5 2.8 

Bonds 0.5 2.9 8.8 17.8 19.3 15.5 

Directly Held Stocks 7.1 23.8 42.9 100.0 90.4 64.7 

Stock Holding 20.4 74.7 131.2 221.5 182.0 107.4 

Pooled Investment Funds 3.4 17.5 32.8 39.4 51.4 25.2 

Retirement Accounts 13.3 46.0 79.1 123.6 70.3 22.9 

Cash Value Life Insurance 6.6 16.4 16.4 11.8 17.1 6.2 

Other managed assets 3.2 9.0 15.1 30.0 43.6 24.1 

Other Financial assets 2.3 2.1 4.2 4.4 5.5 2.8 
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Table 5: Shows the derived average portfolio values in financial and non-financial assets; Source: Federal 

Reserve (2017) 

As a next step we group the financial and non-financial assets into three groups: risky 

assets, risk-free assets and real estate. The allocation of each asset combined with its reasoning 

can be found in table 6. Some assets have been neglected for the ongoing part of the study 

because they cannot be grouped to any of the three asset groups. Such assets belong to the 

group “Excluded”. The next table presents an overview of the grouping and its reasoning. 

Table 6: Shows the grouping of the asset into risky assets, risk-free assets and real estate 

Age <35 35-44 45-54 55-64 65-74 >75 

Non-Financial Assets 

Vehicles 13.2 20.1 22.7 25.7 18.8 11.0 

Primary Residence 58.4 134.1 173.1 190.2 167.1 140.9 

Other residential real estate 3.2 17.7 29.8 46.0 39.5 35.4 

Non-residential real estate 3.2 9.0 30.3 48.8 47.4 20.8 

Business equity 23.9 67.8 136.3 164.4 88.4 36.2 

Other Non-Financial Assets 1.3 2.5 9.3 8.8 7.6 3.9 

Table 6 – Grouping of Assets from the SFC into risky / risk-free assets and real estate 

Asset Name Allocation Reasoning 

Transaction Accounts 100% Risk-free Assets Backed by the U.S. government (McKay & Seale, 2000) 

Certificates of Deposit 100% Risk-free Assets Backed by the U.S. government (McKay & Seale, 2000) 

Savings Bond 100% Risk-free Assets Backed by the U.S. government (McKay & Seale, 2000) 

Bonds 100% Risk-free Assets Backed by the U.S. government (McKay & Seale, 2000) 

Directly Held Stocks 100% Risky Assets Risk due to exposure to equity markets 

Stock Holding 100% Risky Assets Risk due to exposure to equity markets 

Pooled Investment Funds 100% Risky Assets Risk due to exposure to equity markets 

Retirement Accounts 

64% Risk-free assets; 

32% Risky Assets; 

4% Real Estate 

Retirement account are managed through pension funds who 

invest in risk-free assets (fixed income), risky assets (equity, 

private equity, hedge funds) and real estate (real assets). The 

percentages display the average portfolio allocation based on 

1976 U.S. pension funds (Bouvatier & Rigot, 2013) 

Cash Value Life Insurance 

18% Risk-free assets; 

78% Risky Assets; 

4% Real Estate 

Life Insurances are managed by privately organized 

insurance companies. The asset under management weights 

are taken as a proxy from the biggest Life Insurer in the 

U.S.: Prudential Financial Inc. (Prudential Financial, Inc., 

2018) 

Other managed assets Excluded No further information about the structure of these assets 

Other Financial assets Excluded No further information about the structure of these assets 

Vehicles Excluded Not similar to stocks, bonds or real estate 

Primary Residence Real Estate Direct exposure to real-estate 

Other residential real estate Real Estate Direct exposure to real-estate 

Non-residential real estate Real Estate Direct exposure to real-estate 

Business equity Risky Assets High exposure to equity markets (Bucciol & Miniaci, 2015) 

Other Non-Financial Assets Excluded No further information about the structure of these assets 
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 The last step involves the combination of the derived average portfolio values with the 

grouping of the asset into the three asset categories. The average value of each category and 

the respective percentages for each age group are displayed in the next table 7. 

Table 7 – Average Value in 1998 (in thousands of 2016 dollars) 

Age 
Risky 

Assets 

Risk-free 

Assets 
Real Estate Sum 

<35 64.5 20.5 65.7 150.7 

35-44 216.1 50.9 163.3 430.3 

45-54 396.6 81.6 237.1 715.3 

55-64 606.2 114.9 290.5 1011.7 

65-74 460 111.7 257.5 829.2 

>75 249.2 101.6 198.3 549.1 
     

Percentages in 1998 

Age 
Risky 

Assets 

Risk-free 

Assets 
Real Estate Sum 

<35 42.80% 13.58% 43.61% 100% 

35-44 50.22% 11.82% 37.96% 100% 

45-54 55.45% 11.41% 33.15% 100% 

55-64 59.92% 11.36% 28.72% 100% 

65-74 55.47% 13.47% 31.06% 100% 

>75 45.39% 18.50% 36.11% 100% 

Table 7: Shows the allocation of the assets in 1998 for each stationary portfolio; Source: Federal Reserve 

(2017) 

The table shows for example that on average, a household with an age below 35 years 

owns 28% of its wealth in stocks, 8% in bonds and 64% in real estate. The same procedure was 

equally done for all surveys from 1998 – 2016. The relevant data can be found in appendix 2. 

The portfolio weights for the portfolios including human capital are displayed in appendix 3. 

Our study focuses only on the asset part and not the financing part of the households 

for a number of reasons. First, we assume that the Modigliani-Miller theorem holds which 

states that the investment decision can be made independently from the financing decision 

(Modigliani & Miller, 1958). Secondly, the majority of research conducted in the household 

area only considers assets. Thirdly, the inclusion of debt would exceed the length of this paper.  

5.4 Portfolio Return 

Proxies for returns on individual portfolio components 

Because the portfolio is made up of the sum of the return of the individual portfolio 

components, we are explaining at first the returns of each component followed by the 

calculation of the portfolio itself. Because the return cannot be obtained directly by an asset, 

this study uses proxies to measure the return of the four individual portfolio components. 
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Earlier we already introduced the proxies we use for risky assets, risk-free assets and real estate 

which are straightforward and supported by prior research. The fourth portfolio component, 

human capital, is less straightforward since it is not as often studied as the other components. 

In accordance to this, there are only a handful of papers which include human capital in a 

household portfolio study. The studies which involve human capital are too complex in their 

methodology and too extensive for our study, since the human capital is their sole focus of the 

study. Because human capital is only one part of our study, we combine multiple papers and 

thereby construct a simplified way of including human capital into the portfolio. We conduct 

all tests involving a household portfolio with human capital and without human capital. This 

allows us to look at results that are not calculated with the simplified methodology for human 

capital. This section covers the risky asset, risk-free asset and the real estate and afterwards 

explaining in detail how this study constructs the proxy for the human capital return. 

Risky asset return proxy 

Following Bucciol & Miniaci (2014), De Roon, et al. (2002), Davis & Willen (2000), Flavin 

& Yamashita (2002) and Goetzman (1993), we use the S&P 500 as a proxy for the return on 

risky assets. Following, amongst others, Baur & Lucey (2010) and Baur & McDermott (2010) 

we use continuously compounded returns. One can calculate the continuously compounded 

return at time t with following formula (4): 

𝑅𝑖𝑠𝑘𝑦 𝑎𝑠𝑠𝑒𝑡 𝑟𝑒𝑡𝑢𝑟𝑛: 𝑟𝑡 = ln (
𝑆&𝑃500𝑡

𝑆&𝑃500𝑡−1
). 

 
(4) 

Risk-free return proxy 

In line with Bucciol & Miniaci (2014), Englund et al. (2002) and Flavin & Yamashita (2002), 

we use the 3-month U.S. Treasury bill as a proxy for the risk-free rate. We use the secondary 

market rate retrieved from Bloomberg to calculate the price of the T-Bill, since Bloomberg 

does not quote the price directly. This is done with the formula (5a) derived from Smith (2014): 

𝑇 − 𝑏𝑖𝑙𝑙 𝑝𝑟𝑖𝑐𝑒 =  
100

(1 + 𝑟)90/365
 

 
(5a) 

This is done with the assumptions that a T-bill has 90 days until maturity and that a year holds 

365 days. We use formula (5b) to calculate the T-Bill return. 

𝑅𝑖𝑠𝑘 − 𝑓𝑟𝑒𝑒 𝑎𝑠𝑠𝑒𝑡 𝑟𝑒𝑡𝑢𝑟𝑛: 𝑟𝑓𝑡 =  ln (
𝑇 − 𝐵𝑖𝑙𝑙 𝑝𝑟𝑖𝑐𝑒𝑡

𝑇 − 𝐵𝑖𝑙𝑙 𝑝𝑟𝑖𝑐𝑒𝑡𝑡−1

) 
 

(5b) 
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Real estate return proxy 

Following Englund et al. (2002); Kraft & Munk (2011) and Ross & Zisler (1991) we use the 

Wilshire U.S. Real Estate Securities Index as proxy for real estate returns. This because the 

data is available on a monthly, weekly, and daily interval. However, the daily and weekly data 

starts from November 1998 which causes that all testing that involves weekly and daily returns 

on real estate starts after this point. The continuous compounded return on real estate is 

calculated with formula (6) which can be found below. 

𝑅𝑒𝑎𝑙 𝑒𝑠𝑡𝑎𝑡𝑒 𝑟𝑒𝑡𝑢𝑟𝑛: 𝑟𝑒𝑡 = ln (
𝑊𝑖𝑙𝑠ℎ𝑖𝑟𝑒 𝑅𝐸𝐼𝑇𝑡

𝑊𝑖𝑙𝑠ℎ𝑖𝑟𝑒 𝑅𝐸𝐼𝑇𝑡−1
) 

 
(6) 

Human capital return proxy 

Human capital is the discounted value of all future labor and pension income (Bodie et al. 1992; 

Campbell & Viceira, 2002; Merton 1969, 1971 and Samuelson, 1975). This human capital can 

be seen as a non-tradeable asset with labor income as dividends. An important factor when 

including human capital into household studies is the correlation between labor income and 

risky assets. This tells us if human capital can be treated like a risky asset (high correlation) or 

a risk-free asset (low or no correlation). Following Cocco, et al. (2005) and Kraft & Munk 

(2011) we assume a zero correlation between labor income and stocks. Thus, we treat labor 

income like a risk-free asset. Accordingly, we have to use a discount rate that is a proxy for a 

risk-free asset. Therefore, we use the 3-month T-bill secondary market rate. This is consistent 

with the rate we use for the risk-free assets and also similar to the following studies: Bucciol 

& Miniaci (2014), Englund et al. (2002) and Flavin & Yamashita (2002). The net present value 

(NPV) is calculated with formula (7a), which is inspired by Cocco et al. (2005) and Guiso & 

Sodini (2013). The risk-free rate (𝑟𝑓) used is the 3-month U.S. T-bill rate. 

𝑁𝑃𝑉(𝐻𝐶) = ∑ (
𝐼𝑛𝑐𝑜𝑚𝑒𝑖

(1 + 𝑟𝑓)𝑖
)

𝑛

𝑖=1

 
 

(7a) 

This study calculates the human capital for every age group. In line with Davis & Willen 

(2000), we assume that people start earning income at an age of 25 and that the last year of 

life is at an age of 74. Following, the 74th year of life is the last year when one would receive 

income which means that means that a portfolio with the age of the head >75 does not contain 

human capital. 

 For every age class, we take the median age to calculate the NPV of the human capital. 

We use the labor income data from the SCF survey from 1995 per age class as input. This data 
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follows the same hump-shaped pattern as Attanasio & Weber (1995); Cocco, et al. 2005; Kraft 

& Munk (2011) and Poterba & Samwick (2001) found. We use the average income of every 

age class as income during the entire age class. I.e. if the age class 45-54 has an average income 

of $55,000, we assume that one would earn $55,000 every year during the age of 45 until 54. 

This future income is discounted with the 3-month T-bill rate. Furthermore, we use the 

assumption that a household does not age. This means that the household does always stay in 

this age class during the testing period. 

  Take for example the age class < 35 which has a median age of 30 due to the assumption 

that one starts working at an age of 25. This means that this age class has 45 years of income 

left until it reaches the age of 75 where income stops. For the monthly return series on human 

capital, we calculate for every month the NPV of the human capital of a 25-year-old. This is 

done by applying formula (7b) and discount the 45 years of future income with the current 3-

month T-bill rate. By doing this we create a time series with an NPV of human capital for 

every month over the entire testing period. The value varies heavily over time due to changes 

in the discount rate. The time series of NPV’s for human capital is created for the monthly, 

weekly and daily interval for every age class. With this series, we calculate the continuous 

compounded return on human capital with the following formula: 

𝐻𝑢𝑚𝑎𝑛 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑟𝑒𝑡𝑢𝑟𝑛: ℎ𝑐𝑡 = ln (
𝑁𝑃𝑉(𝐻𝐶)𝑡

𝑁𝑃𝑉(𝐻𝐶)𝑡−1
) 

 
(7b) 

Hereby we create a return series for every age class. If the discount rate gets smaller, 

then the present value of the human capital gets bigger. This effect is stronger for younger 

workers since they have more working years and thereby future income. 

  Next to that, we need to have a measure that tells us which part of the portfolio accounts 

for the human capital. The SCF survey includes questions about labor income but does not 

measure the human capital or labor income as a percentage of the entire portfolio. Guiso & 

Sodini (2013) show the ratio of human capital to total wealth over age based on the year 2007 

SCF data. They also address that the value of human capital is hard to determine since it 

requires one to predict earnings over the remaining life with uncertainty about future career, 

health conditions, individual productivity levels, employment status and possible other factors 

that influence labor income. We do not take any of these factors or other possible risks into 

account for simplification reasons. We assume that the ratio of human capital to total wealth 

by Guiso & Sodini (2013) for 2007 is the same for the entire period 1995-2018. Table 8 

presents the ratio of human capital to total wealth per age group. This is done by combining 
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the individual findings on the human capital to total wealth ratio from Guiso & Sodini (2013) 

and Kraft & Munk (2011) and following the assumptions from Davis & Willen (2000) that 

one receives income during the age of 25-74. 

Table 8 – Human Capital Ratio 

Age Human Capital to Total Wealth 

30 95% 

40 85% 

50 65% 

60 40% 

70 15% 

Table 8: Shows the ratio of human capital to total wealth. Source: Guiso & Sodini (2013); Kraft & Munk 

(2011). 

One does not actually have the net present value of the human capital available to 

allocate. We therefore also do not allocate the human capital to other portfolio components but 

use the return on the net present value of the human capital as a proxy. 

  Overall, this study made a number of simplifications and assumptions in order to 

include human capital to the portfolio setup. This is needed since no extensive research was 

done in this area. We are aware of the simplified setup of the human capital returns. Therefore, 

we split the portfolio testing in two parts – the portfolios which include human capital and the 

portfolios which do not include human capital in order to analyze the differences. Furthermore, 

we take the methodology into account when discussing the results. 

Total portfolio return 

In this section we explain how this study calculates the return for the portfolio. The construction 

of the portfolio was explained in the previous part. In order to calculate the return for the entire 

household portfolio, we initially calculate the return for all the individual portfolio components. 

Since we test with a monthly, weekly and daily interval, we have the data for all intervals. From 

this time series we calculate the index number. The index numbers for the risky assets, risk-

free assets, real estate and human capital is calculated respectively with the formulas below. 

𝐼𝑛𝑑𝑒𝑥 𝑟𝑖𝑠𝑘𝑦 𝑎𝑠𝑠𝑒𝑡: 𝐼𝑟𝑡 =
𝑆&𝑃500𝑡

𝑆&𝑃5000
∗ 100 

 (8a) 

𝐼𝑛𝑑𝑒𝑥 𝑟𝑖𝑠𝑘 − 𝑓𝑟𝑒𝑒 𝑎𝑠𝑠𝑒𝑡: 𝐼𝑟𝑓𝑡 =
𝑇 − 𝐵𝑖𝑙𝑙 𝑟𝑎𝑡𝑒𝑡

𝑇 − 𝐵𝑖𝑙𝑙 𝑟𝑎𝑡𝑒0
∗ 100 

 (8b) 

𝐼𝑛𝑑𝑒𝑥 𝑟𝑒𝑎𝑙 𝑒𝑠𝑡𝑎𝑡𝑒: 𝐼𝑟𝑒𝑡 =
𝑅𝐸𝐼𝑇𝑡

𝑅𝐸𝐼𝑇0
∗ 100 

 (8c) 

𝐼𝑛𝑑𝑒𝑥 ℎ𝑢𝑚𝑎𝑛 𝑐𝑎𝑝𝑖𝑡𝑎𝑙: 𝐼ℎ𝑐𝑡 =
𝑁𝑃𝑉(𝐻𝐶)𝑡

𝑁𝑃𝑉(𝐻𝐶)0
∗ 100 

 (8d) 
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With the definitions: 

𝑆&𝑃500 = 𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑆&𝑃500 

𝑇 − 𝐵𝑖𝑙𝑙 𝑟𝑎𝑡𝑒 = 𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 𝑚𝑎𝑟𝑘𝑒𝑡 𝑟𝑎𝑡𝑒 𝑓𝑜𝑟 𝑈. 𝑆. 3 − 𝑚𝑜𝑛𝑡ℎ 𝑇 − 𝑏𝑖𝑙𝑙 

𝑅𝐸𝐼𝑇 = 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑊𝑖𝑙𝑠ℎ𝑖𝑟𝑒 𝑈𝑆 𝑅𝑒𝑎𝑙 𝐸𝑠𝑡𝑎𝑡𝑒 𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑖𝑒𝑠 𝐼𝑛𝑑𝑒𝑥 

𝑁𝑃𝑉(𝐻𝐶) = 𝑁𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 ℎ𝑢𝑚𝑎𝑛 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 

Take for example the index number for the risky asset. S&P5000 is the base, which is Monday 

the 2nd of January 1995 and this index number has a value of 100. For every interval t we 

calculate the index number on a monthly, weekly and daily basis. As explained earlier, we 

conduct the portfolio tests both with and without human capital. This due to the oversimplified 

methodology for human capital returns. To calculate the total index for the portfolio, one 

simply multiplies the allocation of the component with the index number of the component. 

This is done with formula (8e) for portfolios without human capital and (8f) for portfolios 

which include human capital. 

With the definitions: 

𝐼𝑝𝑓𝑡 = Index number portfolio 

𝐴𝑟 = portfolio allocation to risky assets, value between 0 and 1 

𝐴𝑟𝑓 = portfolio allocation to risk-free assets, value between 0 and 1 

𝐴𝑟𝑒 = portfolio allocation to real estate assets, value between 0 and 1 

𝐴ℎ𝑐 = portfolio allocation to human capital, value between 0 and 1 

To show a numerical example, we use a case where we exclude human capital. We 

previously showed that a household with an age lower than 35 years hold 54% in real estate, 

31% in stocks and the remaining 15% in bonds. Below in table nine we show a synthetic 

example for the monthly interval on how to calculate the portfolio index. The allocation 

weights are taken for a household with the age lower than 35. This shows the return for the first 

month of 1999 for a household in the age class <35 and a portfolio excluding human capital. 

Table 9 – Example of Index Number Calculation 

  1/1/1999 1/2/1999 

Risky assets: 𝐴𝑟 ∗ 𝐼𝑟𝑡 0.14 * 100 = 14 0.14 * 100.01 = 14.00 

Risk-free assets: 𝐴𝑟𝑓 ∗ 𝐼𝑟𝑓𝑡 0.43 * 100 = 43 0.43 * 97.6 = 41.98 

Real estate: 𝐴𝑟𝑒 ∗ 𝐼𝑟𝑒𝑡 0.43 * 100 = 43 0.43 * 104.1 = 44.76 

 𝐼𝑝𝑓𝑡 = 𝑆𝑈𝑀 100 100.74 

Table 9: Shows an on example how to calculate index numbers with formula (8e). 

𝐼𝑛𝑑𝑒𝑥 𝑝𝑜𝑟𝑓𝑜𝑙𝑖𝑜 𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝐻𝐶: 𝐼𝑝𝑓𝑡 = 𝐴𝑟 ∗ 𝐼𝑟𝑡 + 𝐴𝑟𝑓 ∗  𝐼𝑟𝑓𝑡 + 𝐴𝑟𝑒 ∗  𝐼𝑟𝑒𝑡 (8e) 

𝐼𝑛𝑑𝑒𝑥 𝑝𝑜𝑟𝑓𝑜𝑙𝑖𝑜 𝑤𝑖𝑡ℎ 𝐻𝐶: 𝐼𝑝𝑓𝑡 = 𝐴𝑟 ∗ 𝐼𝑟𝑡 + 𝐴𝑟𝑓 ∗  𝐼𝑟𝑓𝑡 + 𝐴𝑟𝑒 ∗ 𝐼𝑟𝑒𝑡 +  𝐴ℎ𝑐 ∗  𝐼ℎ𝑐𝑡 (8f) 
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These index numbers are calculated on every interval (monthly, weekly and daily) for 

the entire period 1995-2018. With these index numbers, we calculate the portfolio return with 

the following formula: 

𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑟𝑒𝑡𝑢𝑟𝑛: 𝑃𝐹𝑟𝑡 =
𝐼𝑝𝑓𝑡

𝐼𝑝𝑓𝑡−1
 (8g) 

5.5 Limitation 

Our study has four main limitations. First, we do not let the household age over time but rather 

keep the age groups constant. Ideally one would follow one specific household and let this 

household age over time. Furthermore, a study involving a real household allows the inclusion 

of other factors that can change over time such as getting (another) child, lose employment, 

make promotion, etcetera. Such a study is however to complex, over-complicated regarding 

the time limitation of our study face and thus goes beyond our scope. Furthermore, the SCF 

data does not follow a household over time but takes a sample based on the same criteria every 

three years. This indicates that letting a household age over time has to be simulated and 

therefore would limit the explanatory power of the study. However, the results of such a study 

would add further knowledge to this area because it would result in more practical findings and 

thus can be recommended as a future research. 

  Secondly, we constructed basic synthetic household portfolios only considering a 

handful of assets, namely: risk assets, risk-free assets, real estate and human capital. These 

portfolios might not reflect an actual household portfolio since it omits other possible assets 

and liabilities, but it is a needed limitation to capture a wide variety of portfolios which gives 

further insights in household investing. The study would become over-complicated if one 

would include all the possible forms of assets and debt that a household can hold in its portfolio. 

Next to that, the findings with simplified portfolios are more useful for a broader group of 

households since their portfolio might be similar to our created synthetic portfolio. A portfolio 

holding for example, 25 different assets, has a specific allocation over these assets which might 

not be relatable to another large group of households. This limitation is amongst others adopted 

by: Bodie et al. (1992), Coco et al. (2005), Cohn et al. (1975), Englund et al. (2002) and Flavin 

& Yamashita (2002). Also, we keep the number of synthetic household portfolios low in order 

to keep the range of the study realistic. However, our synthetically portfolios are created in a 

way to reflect as many real households as possible. 

  Thirdly, the methodology used to include human capital can be seen as simplistic. This 

had to be done because the methodology from other papers is too extensive for the scope of 
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our study. However, human capital represents such a large percentage of a household portfolio 

that we did not want to exclude it. Therefore, we combine multiple papers in this methodology 

section which allows us to include human capital to our household portfolio framework. 

  Lastly, our study is limited by the choice of possible safe haven assets by the previous 

results from other researches. Our study takes only assets into account for which other papers 

have already found evidence that the given asset can serve as a safe haven. Furthermore, since 

we want to keep the results applicable for an average household, we only included assets that 

are realistic to understand for a nonprofessional investor. There are numerous other asset 

classes and financial products that we did not consider but potentially could lead to better or 

different results. We omitted complex assets because the vast majority of households does not 

know the functionality of these assets. However, further research can extent this type of study 

with other assets classes which have not been included in our study. 
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6. Results 

In this section, we discuss the results of the tests which were conducted and its different 

variations. At first, we present the descriptive statistics of the data and the constructed 

household portfolios. Following, we present the results regarding the individual testing where 

we investigate the safe haven potential of the nine assets against risky assets, real estate or 

human capital. The results are shown for both, the entire period as well as the sub-periods. 

Afterwards, this section presents the results of the portfolio testing. The portfolio tests analyze 

whether one of the nine assets serve as a safe haven for a portfolio of a specific age group. 

Again, the results are presented for the entire period as well as the sub-periods. Furthermore, 

the portfolios are split into portfolios including and excluding human capital to allow 

comparisons. Lastly, we show the results of adding a fixed weight of a safe haven asset to a 

portfolio. 

6.1 Descriptive Statistics 

The dataset covers the 24-year period from 1995 until 2018. We matched the data of all 

reference assets and safe haven assets to the same dates. This is due to the fact that some of the 

assets have different trading days because they are affected by, for example, different public 

holidays. Therefore, we constructed our data in a way that we have returns for all assets on the 

same dates. For the monthly interval, the data set covers 288 returns which is equal to 24 years 

with 12 months. Regarding the weekly interval, our dataset covers 1254 weekly returns which 

is approximately 18 years multiplied with 52 weeks plus six years multiplied with 53 weeks. 

For the weekly and monthly returns, all dates were equal which implies that we did not omit 

any returns. For the daily interval, the dataset holds 5976 data points. However, multiplying 

the amount of years with 260 – the number of trading days per year, equals 6240. This means 

that we omitted 264 returns to match all returns to the same dates. For the portfolio testing, we 

have a shorter timeframe starting in November 1998. This is due to the fact that weekly and 

daily data for the Wilshire index only exists form this date onwards. 

This following table 10 describes the monthly, weekly and daily return data of the nine 

safe haven assets by the number of observation (Obs.), mean, standard derivation (Std.), 

minimum (Min.), maximum (Max.) and kurtosis (Kurt.). We decided on these measures as they 

are typically used in these types of studies and give a good impression of the data. 
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Table 10 - Descriptive Statistics: Safe Haven Assets 

  Obs. Mean Std. Min. Max. Kurt. 

Monthly       

Gold 288 0.0042 0.0460 -0.1966 0.1488 1.2827 

Silver 288 0.0040 0.0839 -0.3265 0.2487 1.1561 

Copper 288 0.0022 0.0757 -0.4537 0.3032 5.2855 

Palladium 288 0.0070 0.0981 -0.4046 0.3845 2.2481 

10Y U.S. Bond 288 0.0007 0.0189 -0.1354 0.0787 9.7291 

1Y U.S. Bond 288 0.0002 0.0019 -0.0043 0.0083 3.1665 

EUR/USD 247 0.0001 0.0286 -0.1038 0.0918 1.0251 

JPN/USD 288 -0.0003 0.0315 -0.1021 0.1599 2.9167 

CHF/USD 288 0.0010 0.0306 -0.1167 0.1278 1.3144 
       
Weekly       
Gold 1253 0.0010 0.0230 -0.1014 0.1254 2.6117 

Silver 1253 0.0009 0.0408 -0.3199 0.1462 7.0714 

Copper 1253 0.0005 0.0362 -0.2564 0.1396 4.4063 

Palladium 1253 0.0017 0.0481 -0.2846 0.2819 4.5280 

10Y U.S. Bond 1253 0.0002 0.0094 -0.1190 0.0331 21.0443 

1Y U.S. Bond 1253 0.0000 0.0008 -0.0042 0.0053 8.2581 

EUR/USD 1076 0.0000 0.0135 -0.0627 0.0524 0.8972 

JPN/USD 1253 -0.0001 0.0158 -0.0569 0.1509 7.4166 

CHF/USD 1253 0.0002 0.0157 -0.1151 0.1700 13.3033 

Daily       
Gold 5974 0.0002 0.0106 -0.0982 0.0889 7.0866 

Silver 5974 0.0002 0.0188 -0.1955 0.1220 7.6659 

Copper 5974 0.0001 0.0172 -0.1171 0.1164 4.6052 

Palladium 5974 0.0003 0.0212 -0.1786 0.1443 5.7812 

10Y U.S. Bond 5974 0.0000 0.0047 -0.1181 0.0333 66.3131 

1Y U.S. Bond 5974 0.0000 0.0004 -0.0053 0.0061 20.0251 

EUR/USD 5133 0.0000 0.0062 -0.0306 0.0329 1.5346 

JPN/USD 5974 0.0000 0.0070 -0.0401 0.0827 7.0249 

CHF/USD 5974 0.0000 0.0072 -0.0888 0.1568 44.3908 

Table 10: Shows the descriptive statistics for the tested safe haven assets. 

The number of observations haven been kept as equal as possible by taking only days 

into account where data was available for all nine safe haven assets. The data covers the return 

data between 1/3/1995 and 12/31/2018 with exception of the EUR/USD exchange rate as the 

Euro got formally introduced as a currency by the 5/19/1998. From the table one can observe 

that the metals have on average a higher monthly mean return and also a higher standard 

derivation than the other assets. The risk-free assets in form of the 10Y U.S. Treasury bond and 

the 1Y U.S. Treasury bond have naturally a low average mean and standard derivation. The 

return data of the currencies does not show a clear pattern which let us to the assumption that 

the underlying macroeconomic risk factors differs between the countries. 
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The same descriptive statistics has been obtained for the reference assets. The following 

table 11 displays the descriptive statistics for the monthly, weekly and daily returns of the S&P 

500, Wilshire RESI, VIX, 3M U.S. bond and the human capital for the different age groups. 

Table 11 - Descriptive Statistics: Reference Assets 

  Obs. Mean Std Min. Max. Kurt. 

Monthly       

S&P 500 288 0.0059 0.0425 -0.1856 0.1023 1.8338 

Wilshire RESI 240 0.0038 0.0631 -0.3987 0.2817 10.3920 

VIX 288 0.0023 0.1895 -0.4860 0.8526 1.5610 

3M U.S. Bond 288 0.0000 0.0004 -0.0011 0.0022 5.8730 

Human Capital (< 35Y) 287 0.0021 0.0374 -0.0974 0.2734 14.8106 

Human Capital (35Y - 44Y) 287 0.0017 0.0300 -0.0775 0.2193 14.7054 

Human Capital (45Y - 54Y) 287 0.0014 0.0246 -0.0622 0.1787 14.5123 

Human Capital (55Y - 64Y) 287 0.0012 0.0195 -0.0480 0.1409 14.2163 

Human Capital (65Y - 75Y) 287 0.0008 0.0130 -0.0310 0.0929 13.8360 

Weekly      

S&P 500 1253 0.0014 0.0237 -0.2008 0.1136 6.5289 

Wilshire RESI 1049 0.0009 0.0327 -0.4026 0.2827 35.0115 

VIX 1253 0.0005 0.1312 -0.5562 0.7815 2.7551 

3M U.S. Bond 1253 0.0000 0.0002 -0.0015 0.0025 31.7778 

Human Capital (< 35Y) 1252 0.0005 0.0164 -0.1435 0.2294 49.4769 

Human Capital (35Y - 44Y) 1252 0.0004 0.0132 -0.1133 0.1817 47.9790 

Human Capital (45Y - 54Y) 1252 0.0003 0.0107 -0.0896 0.1446 45.2109 

Human Capital (55Y - 64Y) 1252 0.0002 0.0084 -0.0679 0.1104 41.6562 

Human Capital (65Y - 75Y) 1252 0.0002 0.0055 -0.0430 0.0704 37.9728 

Daily       

S&P 500 5974 0.0003 0.0117 -0.0947 0.1042 8.2521 

Wilshire RESI 5002 0.0002 0.0179 -0.2207 0.1747 22.2430 

VIX 5974 0.0001 0.0665 -0.3506 0.7682 6.5783 

3M U.S. Bond 5974 0.0000 0.0001 -0.0019 0.0020 59.3467 

Human Capital (< 35Y) 5973 0.0001 0.0095 -0.1827 0.2034 97.7966 

Human Capital (35Y - 45Y) 5973 0.0001 0.0076 -0.1441 0.1603 94.0852 

Human Capital (45Y - 55Y) 5973 0.0001 0.0061 -0.1138 0.1262 87.3324 

Human Capital (55Y - 65Y) 5973 0.0000 0.0048 -0.0860 0.0950 79.1200 

Human Capital (65Y - 75Y) 5973 0.0000 0.0032 -0.0542 0.0597 71.2204 

Table 11: Shows the descriptive statistics for the tested reference assets 

The number of observations differ for the Wilshire RESI and the human capital. The 

Wilshire RESI got introduced on the 11/25/1998 and thus have less data points than the other 

assets. Clearly observable on this table is the risk-return trade-off between the risky asset (S&P 

500 and Wilshire RESI) and the risk-free asset. While the risk and return of the 3-month T-Bill 

is close to zero, the return and the risk for the S&P 500 and the Wilshire RESI is higher in both 

cases. The human capital shows a pattern in reducing the mean and the standard derivation by 
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age. The average monthly return for a person below 35 years is 0.21%, which is nearly three 

folded to 0.08% for a person between 65-75 years. The risk measured in standard derivation is 

nearly three times higher for a person below 35 in comparison to a person aged 65-75 years. 

The descriptive statistics for our constructed household portfolios are displayed in table 

12. We decided to only display the data for the stationary household portfolios because the 

values for the time-varying portfolio do not differ significantly from the stationary one. For 

completion, the descriptive statistics for the time-varying household portfolios can be found in 

appendix 4. Because of the similarity between the stationary portfolios and the time-varying 

portfolios, all following tests were conducted with the stationary portfolios. If not else stated, 

then the reader can assume that the same results hold for the time-varying portfolio. 

Table 12 - Descriptive Statistics: Household Portfolio (Stationary) 

Excluding Human Capital 

  Obs. Mean Std Min. Max. Kurt. 

Monthly       

Household Portfolio (< 35Y) 240 0.0031 0.0444 -0.288 0.1638 9.0584 

Household Portfolio (35Y - 45Y) 240 0.0031 0.0435 -0.2781 0.1555 8.4111 

Household Portfolio (45Y - 55Y) 240 0.003 0.0424 -0.2672 0.1466 7.7508 

Household Portfolio (55Y - 65Y) 240 0.003 0.0414 -0.2559 0.1378 7.0437 

Household Portfolio (65Y - 75Y) 240 0.003 0.0412 -0.2582 0.1396 7.4951 

Household Portfolio (>75Y) 240 0.0029 0.0408 -0.2622 0.1426 8.3753 

Weekly       

Household Portfolio (< 35Y) 1049 0.0007 0.0201 -0.209 0.0966 20.0939 

Household Portfolio (35Y - 45Y) 1049 0.0007 0.0196 -0.1921 0.0755 16.992 

Household Portfolio (45Y - 55Y) 1049 0.0007 0.0191 -0.1761 0.0651 14.2544 

Household Portfolio (55Y - 65Y) 1049 0.0007 0.0188 -0.1622 0.0603 11.8102 

Household Portfolio (65Y - 75Y) 1049 0.0007 0.0186 -0.1666 0.0618 13.293 

Household Portfolio (>75Y) 1049 0.0007 0.0184 -0.1783 0.0721 16.679 

Daily       
Household Portfolio (< 35Y) 5002 0.0002 0.0103 -0.1027 0.0837 12.6198 

Household Portfolio (35Y - 45Y) 5002 0.0002 0.0098 -0.1004 0.0766 11.2213 

Household Portfolio (45Y - 55Y) 5002 0.0001 0.0095 -0.0974 0.0708 10.0791 

Household Portfolio (55Y - 65Y) 5002 0.0001 0.0092 -0.0942 0.0652 9.119 

Household Portfolio (65Y - 75Y) 5002 0.0001 0.0092 -0.0941 0.0668 9.6225 

Household Portfolio (>75Y) 5002 0.0001 0.0093 -0.0937 0.0701 10.8976 

Including Human Capital 

  Obs. Mean Std Min. Max. Kurt. 

Monthly       
Household Portfolio (< 35Y) 240 0.0017 0.0374 -0.0929 0.2575 13.7756 

Household Portfolio (35Y - 45Y) 240 0.0016 0.0266 -0.0657 0.1787 12.3046 

Household Portfolio (45Y - 55Y) 240 0.0019 0.0191 -0.0487 0.0991 4.1397 

Household Portfolio (55Y - 65Y) 240 0.0023 0.0227 -0.1095 0.0632 2.495 

Household Portfolio (65Y - 75Y) 240 0.0027 0.0341 -0.2086 0.1082 6.4702 

Household Portfolio (>75Y) 240 0.0029 0.0408 -0.2622 0.1426 8.3753 
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Weekly       
Household Portfolio (< 35Y) 1049 0.0004 0.0165 -0.1401 0.2193 49.0844 

Household Portfolio (35Y - 45Y) 1049 0.0004 0.012 -0.1045 0.1545 44.7248 

Household Portfolio (45Y - 55Y) 1049 0.0004 0.0094 -0.0722 0.0887 17.6266 

Household Portfolio (55Y - 65Y) 1049 0.0005 0.0111 -0.0831 0.0412 5.3853 

Household Portfolio (65Y - 75Y) 1049 0.0006 0.0156 -0.1373 0.0491 10.8966 

Household Portfolio (>75Y) 1049 0.0007 0.0184 -0.1783 0.0721 16.679 

Daily      
 

Household Portfolio (< 35Y) 5002 0.0001 0.0094 -0.1759 0.1967 101.427 

Household Portfolio (35Y - 45Y) 5002 0.0001 0.0068 -0.1247 0.1411 97.173 

Household Portfolio (45Y - 55Y) 5002 0.0001 0.0049 -0.0717 0.0844 46.4988 

Household Portfolio (55Y - 65Y) 5002 0.0001 0.0053 -0.0419 0.0328 5.8164 

Household Portfolio (65Y - 75Y) 5002 0.0001 0.0076 -0.0755 0.0505 8.1177 

Household Portfolio (>75Y) 5002 0.0001 0.0093 -0.0937 0.0701 10.8976 

Table 12: Shows the descriptive statistics for the household portfolios. 

Table 12 demonstrates two patterns about the return behavior of the constructed 

portfolios. Firstly, the returns do not seem do differ strongly between different age groups. 

While the mean and standard derivation for younger households is slightly higher than for older 

households, the differences appear to be small. Secondly, the inclusion of human capital has 

an impact on all households below 75 years. Mainly, the returns of portfolios including human 

capital vary stronger over age than without human capital. This has to be expected because the 

human capital accounts for a large fraction of the household portfolio and differs strongly 

between age classes. 

6.2 Individual Testing 

6.2.1 Individual Testing on entire period 

The individual results show the safe haven properties of each of the nine tested safe haven 

assets towards the tested reference asset. The tested reference assets are risky assets, real estate, 

human capital and the VIX index. We are not testing for safe havens on the risk-free assets. 

This because the risk-free asset can be seen as a safe haven itself and this study includes the 

U.S. Treasury bonds as possible safe haven asset. The tables display the coefficients of the 

regression for the whole time-series (C0) and for each quantile (C1, C2, C3). A negative 

coefficient symbolizes that the safe haven return tends to move in the opposite direction than 

the reference asset. The more negative the coefficient is, the stronger the effect and the better 

the safe haven properties of the asset. The p-value shows the level of significance for each 

regression. Following are the results of the safe haven assets on daily data whereas the results 

for weekly data can be found in appendix 5. 
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Table 13: Shows the quantile regression results for gold with a daily interval. 

Gold appears to be a significant hedge against risky assets. The negative coefficients 

for the 10% and 5% quantile show safe haven characteristics for gold which are however not 

significant. Gold holds against the real estate on average (C0) and on the 1% quantile non-

significant safe haven properties. Gold does not show any safe haven properties regarding 

abnormal negative returns on human capital as well as times with a high volatility. The positive 

coefficients for human capital indicate that gold returns move in the same direction as human 

capital for the lower quantiles of the human capital returns. In times of high volatility which is 

indicated by the top quantiles of the VIX return, the results show that gold returns tend to 

increase in time of high market uncertainty. However, none of the coefficients are significant. 

Table 14: Shows the quantile regression results for silver with a daily interval. 

The return of silver appears to move in the same direction as the risky assets in times 

of market stress which limits the safe haven qualities. Hence, the positive coefficients against 

the risky asset imply that silver does not have consistent safe haven properties against the risky 

assets. However, silver shows non-significant safe haven properties against real estate and the 

human capital which is shown by the negative yet insignificant coefficients C0, C1, C2 and C3. 

The majority of the VIX coefficients are negative which implies that silver does not hold safe 

haven properties during times of high market uncertainty.  

Table 13 – Quantile regression results for gold 

 Risky Asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t  #obs 

C0 -0.0320 0.0116 -2.7515 0.0059 5974  -0.0052 0.0083 -0.6275 0.5304 5974 

C1(10%) -0.0336 0.0558 -0.6014 0.5476 597  0.0043 0.0242 0.1762 0.8601 597 

C2(5%) -0.0485 0.0826 -0.5867 0.5574 298  0.0338 0.0322 1.0475 0.2949 298 

C3(1%) 0.3293 0.2054 1.6028 0.1090 59  -0.0381 0.0842 -0.4526 0.6508 59 

 Human Capital  VIX Index 

C0 0.1102 0.0219 5.0287 0.0000 5974  0.0035 0.0021 1.7219 0.0851 5974 

C1(10%) 0.0353 0.0537 0.6569 0.5113 597  0.0088 0.0094 0.9332 0.3507 597 

C2(5%) 0.0571 0.0665 0.8589 0.3904 298  0.0118 0.0138 0.8540 0.3931 298 

C3(1%) 0.0840 0.1317 0.6380 0.5235 59   0.0164 0.0345 0.4745 0.6351 59 

Table 14 – Quantile regression results for silver 

 Risky Asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t  #obs 

C0 0.1162 0.0206 5.6353 0.0000 5974  -0.0122 0.0148 -0.8219 0.4112 5974 

C1(10%) 0.3209 0.0862 3.7216 0.0002 597  -0.0208 0.0418 -0.4980 0.6185 597 

C2(5%) 0.3117 0.1226 2.5424 0.0110 298  0.0050 0.0541 0.0920 0.9267 298 

C3(1%) 0.7295 0.3119 2.3390 0.0193 59  -0.1159 0.1334 -0.8687 0.3850 59 

 Human Capital  VIX Index 

C0 0.0326 0.0390 0.8348 0.4039 5974  -0.0198 0.0036 -5.4312 0.0000 5974 

C1(10%) -0.1314 0.0872 -1.5076 0.1318 597  -0.0260 0.0155 -1.6763 0.0937 597 

C2(5%) -0.0933 0.1036 -0.9011 0.3675 298  -0.0168 0.0217 -0.7742 0.4388 298 

C3(1%) -0.0474 0.1959 -0.2418 0.8089 59   0.0097 0.0477 0.2034 0.8388 59 
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 Table 15: Shows the quantile regression results for copper with a daily interval. 

Copper’s result is close to the one of silver. Copper does not have any safe haven 

properties against risky assets given the whole time-series of returns. Against real estate and 

human capital, copper shows safe haven character to some extent. The coefficients for all 

regressions against the human capital are negative which indicates that the return of copper 

increased when the return of the human capital decrease. On average (C0), the results are 

significant against the human capital. The results for real estate are ambivalent as the C0 and 

the C3 coefficients imply safe haven properties while the C1 and C2 do speak against copper as 

a safe haven. All coefficients for the VIX are negative which shows that the return of copper 

decreased when the VIX returns were high.  

Table 16: Shows the quantile regression results for palladium with a daily interval. 

Palladium does not share any safe haven properties with the risky asset and real estate 

based on the positive coefficients. Especially for the risky asset, the positive coefficients 

indicate that both assets move significantly in the same direction during times of negative return 

on the risky asset. Moreover, the C0, C1 and C2 coefficients when testing against the risky asset 

are significant. Palladium does not act as a safe haven against times of high VIX returns. The 

negative coefficients and the significance level for the C0, C1 and C2 indicates that palladium 

Table 15 – Quantile regression results for copper 

 Risky Asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t  #obs 

C0 0.3414 0.0185 18.4886 0.0000 5974  -0.0014 0.0136 -0.0994 0.9208 5974 

C1(10%) 0.5361 0.0704 7.6136 0.0000 597  0.0619 0.0387 1.5984 0.1100 597 

C2(5%) 0.5004 0.0936 5.3462 0.0000 298  0.0598 0.0553 1.0823 0.2791 298 

C3(1%) 0.3633 0.2189 1.6596 0.0970 59  -0.1363 0.1626 -0.8384 0.4018 59 

 Human Capital  VIX Index 

C0 -0.2036 0.0357 -5.7002 0.0000 5974  -0.0481 0.0033 -14.603 0.0000 5974 

C1(10%) -0.1101 0.0836 -1.3171 0.1878 597  -0.0326 0.0127 -2.5659 0.0103 597 

C2(5%) -0.0919 0.0999 -0.9199 0.3576 298  -0.0175 0.0157 -1.1148 0.2649 298 

C3(1%) -0.1284 0.1743 -0.7363 0.4616 59   -0.0062 0.0333 -0.1870 0.8516 59 

Table 16 – Quantile regression results for palladium 

 Risky Asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t  #obs 

C0 0.1670 0.0233 7.1650 0.0000 5974  0.0059 0.0167 0.3538 0.7235 5974 

C1(10%) 0.3555 0.0945 3.7605 0.0002 597  0.0619 0.0441 1.4041 0.1603 597 

C2(5%) 0.4217 0.1235 3.4151 0.0006 298  0.0567 0.0567 0.9997 0.3174 298 

C3(1%) 0.4011 0.3461 1.1588 0.2465 59  0.0286 0.1432 0.1998 0.8417 59 

 Human Capital  VIX Index 

C0 -0.0498 0.0441 -1.1292 0.2588 5974  -0.0216 0.0041 -5.2486 0.0000 5974 

C1(10%) -0.0185 0.1019 -0.1821 0.8555 597  -0.0488 0.0158 -3.0854 0.0020 597 

C2(5%) -0.0109 0.1179 -0.0928 0.9261 298  -0.0439 0.0200 -2.2012 0.0277 298 

C3(1%) -0.0996 0.2120 -0.4697 0.6386 59   -0.0212 0.0412 -0.5134 0.6077 59 
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has negative returns during times of high market uncertainty measured by the VIX. 

Furthermore, palladium is a non-significant safe haven for human capital. The results against 

the real estate return show clearly that palladium does not act as a safe haven for real estate. 

Table 17: Shows the quantile regression results for 10Y U.S. Treasury bond with a daily interval. 

The 10Y bond serve as a safe haven against market turmoil on the risky asset and VIX. 

The negative coefficients as well as the significance level for the C0, C1 and C2 coefficients 

point out the safe haven properties of the 10Y U.S. bond against risky assets. However, the 

safe haven qualities of the 10Y U.S. bond against real estate and human capital are limited as 

most of the coefficients are positive and hence indicate that the 10Y bond moves in the same 

direction for the return of those quantiles. Furthermore, the coefficients are constantly positive 

for the VIX which makes the 10Y U.S. bond a safe haven against high market uncertainty. The 

significance level for the VIX coefficients strengthen these results because most of these 

coefficients are significantly positive. 

Table 18: Shows the quantile regression results for 1Y U.S. Treasury bond with a daily interval. 

The returns of the 1Y U.S. bond are similar to the 10Y U.S. bond in a sense that it also 

serves as a safe haven against the risky asset and the VIX and not against the other two 

reference assets. The safe haven properties against the risky asset are more significant 

compared to the 10Y bond. However, the coefficients (C0, C1, C2 and C3) itself are smaller 

Table 17 – Quantile regression results for 10Y U.S. bond 

 Risky Asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t  #obs 

C0 -0.0778 0.0051 -15.222 0.0000 5974  0.0028 0.0037 0.7624 0.4458 5974 

C1(10%) -0.1197 0.0208 -5.7466 0.0000 597  -0.0094 0.0097 -0.9751 0.3295 597 

C2(5%) -0.0986 0.0287 -3.4396 0.0006 298  0.0004 0.0131 0.0279 0.9778 298 

C3(1%) -0.0430 0.0602 -0.7147 0.4748 59  0.0535 0.0380 1.4065 0.1596 59 

 Human Capital  VIX Index 

C0 0.1304 0.0097 13.4699 0.0000 5974  0.01152 0.00091 12.6826 0.0000 5974 

C1(10%) 0.0651 0.0225 2.8935 0.0038 597  0.01630 0.00329 4.96095 0.0000 597 

C2(5%) 0.0700 0.0256 2.7342 0.0063 298  0.01574 0.00466 3.37591 0.0008 298 

C3(1%) 0.0812 0.0480 1.6920 0.0906 59   0.01344 0.01076 1.24898 0.2117 59 

Table 18 – Quantile regression results for 1Y U.S. bond 

 Risky Asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t  #obs 

C0 -0.0071 0.0005 -15.064 0.0000 5974  0.0004 0.0003 1.1379 0.2552 5974 

C1(10%) -0.0153 0.0023 -6.6735 0.0000 597  0.0000 0.0008 -0.0092 0.9926 597 

C2(5%) -0.0142 0.0033 -4.3079 0.0000 298  0.0008 0.0011 0.7253 0.4683 298 

C3(1%) -0.0129 0.0088 -1.4603 0.1442 59  0.0035 0.0030 1.1633 0.2447 59 

 Human Capital  VIX Index 

C0 0.0393 0.0007 52.6882 0.0000 5974  0.0008 0.0001 10.0999 0.0000 5974 

C1(10%) 0.0302 0.0025 12.1419 0.0000 597  0.0013 0.0004 3.2220 0.0013 597 

C2(5%) 0.0314 0.0032 9.9373 0.0000 298  0.0013 0.0006 2.0679 0.0386 298 

C3(1%) 0.0361 0.0063 5.7578 0.0000 59   -0.0002 0.0016 -0.0975 0.9223 59 
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compared to the 10Y bond which indicates that the absolute returns of the 1Y bond are not as 

high as the returns of the 10Y bond in times of low returns of the risky asset. The results for 

the regressions including human capital are furthermore significant which suggests that the 1Y 

U.S. bond is not a safe haven for these two assets. 

Table 19: Shows the quantile regression results for EUR/USD with a daily interval. 

 The tests for the EUR/USD exchange rate exposed the currency as a safe haven for real 

estate, human capital and the VIX, but not for risky assets. The coefficients for the tests 

including the risky asset are positive and in three out of four cases significant which 

recommend that the Euro is not a safe haven for the risky assets. The results for the tests 

including real estate and human capital both show that EUR/USD can act as a safe haven for 

the 1%, 5% and 10% quantile. However, five out of the six coefficients are not significant. The 

C2 and C3 coefficients for the VIX index are positive which indicates certain safe haven 

properties; however, the coefficients are not significant and the C0 and C1 coefficients are 

negative which limits the explanatory power of these results.  

Table 20: Shows the quantile regression results for JPY/USD with a daily interval. 

 Different results compared to the EUR/USD exchange rate are shown by the JPY/USD 

exchange rate. The Japanese Yen is a significant safe haven for the risky asset and the VIX. 

However, the results show that JPY/USD does not incorporate any safe haven properties 

Table 19 – Quantile regression results for EUR/USD rate 

 Risky Asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t  #obs 

C0 0.0291 0.0071 4.1045 0.0000 5133  -0.0029 0.0049 -0.5881 0.5565 5133 

C1(10%) 0.0852 0.0329 2.5867 0.0097 513  -0.0123 0.0132 -0.9319 0.3514 513 

C2(5%) 0.0763 0.0462 1.6512 0.0987 256  -0.0188 0.0186 -1.0112 0.3119 256 

C3(1%) 0.1070 0.1247 0.8581 0.3908 51  -0.0999 0.0473 -2.1123 0.0347 51 

 Human Capital  VIX Index 

C0 0.0563 0.0133 4.2378 0.0000 5133  -0.0029 0.0013 -2.3245 0.0201 5133 

C1(10%) -0.0500 0.0303 -1.6504 0.0989 513  -0.0050 0.0051 -0.9852 0.3245 543 

C2(5%) -0.0476 0.0357 -1.3354 0.1817 257  0.0032 0.0072 0.4423 0.6583 274 

C3(1%) -0.0503 0.0604 -0.8337 0.4045 51   0.0020 0.0150 0.1312 0.8956 56 

Table 20 – Quantile regression results for JPY/USD rate 

 Risky Asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t  #obs 

C0 -0.1211 0.0076 -16.027 0.0000 5974  0.0160 0.0055 2.9027 0.0037 5974 

C1(10%) -0.1608 0.0339 -4.7420 0.0000 597  -0.0054 0.0129 -0.4155 0.6778 597 

C2(5%) -0.1876 0.0442 -4.2424 0.0000 298  0.0081 0.0167 0.4833 0.6289 298 

C3(1%) -0.0427 0.1132 -0.3769 0.7062 59  0.0987 0.0366 2.6937 0.0071 59 

 Human Capital  VIX Index 

C0 0.1139 0.0145 7.8651 0.0000 5974  0.0201 0.0013 15.0162 0.0000 5974 

C1(10%) 0.1131 0.0360 3.1451 0.0017 597  0.0316 0.0054 5.8812 0.0000 597 

C2(5%) 0.1426 0.0399 3.5762 0.0003 298  0.0311 0.0075 4.1368 0.0000 298 

C3(1%) 0.1202 0.0574 2.0927 0.0364 59   0.0211 0.0182 1.1573 0.2472 59 
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against real estate and human capital. While the results show a strong tendency for the Yen to 

be a safe haven against the risky asset, the result for real estate and human capital. All 

coefficients for the human capital testing and three out of four coefficients from the VIX testing 

are significant. This shows on both sides, that the Yen is a significant safe haven for risky assets 

and the VIX but not a safe haven under the given significance level for human capital and real 

estate. 

Table 21: Shows the quantile regression results for CHF/USD with a daily interval. 

 The results for the Swiss Franc show that the currency has some safe haven properties 

against all four tested reference assets. Against the risky asset and the human capital, the Swiss 

Franc serves as a safe haven for the 1% quantile. However, against the real estate, the results 

indicate safe haven properties for the 10% quantile. Furthermore, the Swiss Franc serves as a 

safe haven for the VIX which is shown by the positive and mostly significant coefficients. 

6.2.2 Individual Testing on sub-periods 

Following, we present the results for the tests which involve the assets individually over sub-

periods. Previously we tested the assets individually over the whole time period. All tests have 

been conducted on daily data to ensure a sufficient number of observations. The aim of these 

tests is to identify patterns and the development of the safe haven. The following tables display 

the coefficients C0, C1, C2 and C3 for each test where the asterisk “*” indicates the significance 

level of the estimate. One “*” indicates that the results are significant at the 10% level. Two 

“**” (three “***”) indicate that the results are significant at the 5% (1%) level. 

 

 

 

 

Table 21 – Quantile regression results for CHF/USD rate 

 Risky Asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t  #obs 

C0 -0.0593 0.0079 -7.5344 0.0000 5974  -0.0023 0.0057 -0.4016 0.6880 5974 

C1(10%) 0.0059 0.0296 0.2010 0.8407 597  -0.0124 0.0131 -0.9477 0.3433 597 

C2(5%) 0.0006 0.0401 0.0159 0.9873 298  0.0050 0.0175 0.2877 0.7736 298 

C3(1%) -0.0013 0.1063 -0.0118 0.9906 59  0.0198 0.0399 0.4950 0.6206 59 

 Human Capital  VIX Index 

C0 0.1037 0.0148 6.9873 0.0000 5974  0.0102 0.0014 7.3397 0.0000 5974 

C1(10%) 0.0125 0.0329 0.3808 0.7034 597  0.0090 0.0054 1.6699 0.0949 597 

C2(5%) 0.0195 0.0390 0.5002 0.6170 298  0.0115 0.0069 1.6643 0.0960 298 

C3(1%) -0.0253 0.0636 -0.3985 0.6903 59   0.0009 0.0150 0.0620 0.9506 59 
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Individual Testing on sub-periods – Risky Assets 

Table 22 – Quantile regression coefficients for tests with risky assets 

         

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

1  

(1995-

1998) 

C0 995 -0.0562*** -0.0518 0.0687 0.0335 0.0507*** 0.0034* NA -0.006 -0.1239*** 

C1(10%) 99 -0.1864** -0.0781 0.029 -0.2183 -0.0936 -0.014* NA -0.0823 -0.1124 

C2(5%) 49 -0.1465 0.0747 -0.0798 0.0113 -0.1294 -0.019* NA -0.1196 0.0008 

C3(1%) 9 -0.1527 -0.1355 0.2133 -0.1588 -0.1587 -0.0275 NA -0.0906 -0.0605 

            

2 

(1999-

2002) 

C0 988 -0.0773*** -0.0514* 0.1673*** 0.0964** -0.0615*** -0.0085*** -0.1085*** -0.067*** -0.1423*** 

C1(10%) 98 -0.2828* -0.0713 0.2191 0.4307 -0.1553* -0.0347*** -0.0347*** -0.2503** -0.3912*** 

C2(5%) 49 -0.3913 -0.2215 0.34* 0.2304 -0.0101 -0.0358* -0.0358* -0.3171** -0.5561*** 

C3(1%) 9 -0.7443 -0.4115 0.4625 -0.6888 0.0096 -0.0882 -0.0882 -0.5227 -0.7715 

            

3 

(2003-

2006) 

C0 994 -0.1043** 0.0083 0.2753*** -0.0014 -0.06*** -0.0043*** -0.0667*** 0.0493** -0.1103*** 

C1(10%) 99 -0.696** -0.3876 -0.0383 -0.1287 -0.1145 -0.0157 -0.0157 -0.167 -0.4391** 

C2(5%) 49 -0.6852* -0.7336 0.2805 0.9822 -0.3462* -0.0245 -0.0245 -0.0669 -0.3713 

C3(1%) 9 -0.4512 -0.1427 0.9354 2.8966*** -0.3168** -0.0259 -0.0259 -0.099 -0.4454*** 

            

4 

(2007-

2010) 

C0 1000 0.0184 0.2277*** 0.4731*** 0.2295*** -0.1063*** -0.0125*** 0.1048*** -0.2046*** -0.0078 

C1(10%) 100 0.0131 0.3935* 0.4787*** 0.4667** -0.0562 -0.0083* -0.0083* -0.1283** 0.0182 

C2(5%) 50 0.2221 0.6763** 0.3619 0.6316* -0.0483 -0.0104 -0.0104 -0.0435 0.0756 

C3(1%) 10 0.6597 1.3951** 0.7143 1.2617 -0.1243 -0.0241 -0.0241 -0.2813 -0.3715* 

            

5 

(2010-

2013) 

C0 998 0.0519 0.3671*** 0.5807*** 0.3161*** -0.1317*** -0.001*** 0.2205*** -0.1009*** 0.0944*** 

C1(10%) 99 -0.3084 0.0124 0.6179*** 0.4695* -0.0723 -0.0026* -0.0026* 0.1156 0.024 

C2(5%) 49 -0.4413 -0.0832 0.2817 0.4885 -0.0687 -0.0013 -0.0013 0.1817 0.0559 

C3(1%) 9 -0.9637* -1.2239 0*** -0.6256 -0.1533* -0.0027 -0.0027 -0.0518 -0.648*** 

            

6 

(2014-

2018) 

C0 999 -0.1273*** 0.0903* 0.3267*** 0.2134*** -0.1161*** -0.0045*** -0.0399* -0.2358*** -0.122*** 

C1(10%) 100 -0.2031 -0.0167 0.1722 0.2553 -0.1087* -0.0071* -0.0071* -0.3286*** 0.115 

C2(5%) 50 -0.1475 0.1829 0.2129 0.1234 -0.0481 -0.009* -0.009* -0.4234*** -0.1715 

C3(1%) 10 0.1801 0.8811 -0.2733 3.0734* -0.3788 -0.0203 -0.0203 -0.828 0.1885 

Table 22: Shows the safe haven properties of the nine tested assets against the S&P 500 for the six sub-periods 

on a daily interval. ***, **, * indicate significance at the 0.01, 0.05, 0.10 level respectively. Significant negative 

coefficients are bold. 

The results for the individual sub-periods allow us to investigate the development of the safe 

havens and detect possible patterns during certain periods. The table reveals two overall 

insights, namely that all assets have safe haven properties against the risky asset at some periods 

and that some behave consistent as a hedge. 

Firstly, all assets have at least in one period a negative coefficient (C1, C2 or C3) which 

indicates that the asset return increased when the risky asset return decreased. However, only 

some of these results are significant. Focusing at the significant results, the assets which stand 

out are gold, the 10Y and 1Y Treasury bonds and all of the three currencies. The results for 

silver, copper and palladium show that none of the three assets have a significant safe haven 
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behavior at any given period. For these three metals, the hedging coefficient as well as the 

quantile coefficients are mostly positive on average and during times of market stress which 

means that the return of these assets decreases when the risky asset decreases. Taking the 

hedging coefficient into account, the data indicates that especially the 10Y and the 1Y U.S. 

Treasury bond are consistently over the last 20 years a hedge against the risky asset. Gold, 

JPY/USD and CHF/USD are a significant hedge on four out of the six periods, while the 

EUR/USD is a significant hedge on three out of five periods. 

Having a more detailed look at the individual assets reveals more insight about each 

asset and its development. Gold, had for example, between 1995 and 2006 throughout all three 

periods negative coefficients for the hedging and safe haven properties. During the financial 

crisis, the relationship changed to the degree that gold returns moved with the market on 

average. In more recent years, gold appears to regain its status as safe haven while the 

relationship is not as significant and strong as it had been before the crisis. When looking at 

silver, the effect of the financial crisis appears even stronger. Before the crisis, silver had 

negative yet insignificant coefficients. During and after the crisis, the majority of the 

coefficients suggest that silver does not longer hold safe haven properties and that the silver 

returns move alongside the market. A majority of the coefficients for copper and palladium 

suggests that none of the two assets contributes as a safe haven towards investments in the S&P 

500. The coefficients for the U.S. government bond are consistently negative which supports 

the argument for bonds being a safe haven against risky assets. The coefficients for the three 

currencies differ in regard to their continuity. The EUR/USD rate has negative coefficients for 

all quantiles on all tested periods. The JPY/USD shows safe haven behavior in five out of six 

periods while the results for the Franc indicates that its safe haven properties are unstable over 

time. All three currencies peak in terms of their safe haven status between 1999 and 2002. 
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Individual Testing on sub-periods – Real Estate 

Table 23: Shows the safe haven properties of the nine tested assets against the Wilshire RESI for the six sub-

periods on a daily interval. ***, **, * indicate significance at the 0.01, 0.05, 0.10 level respectively. Significant 

negative coefficients are bold. 

The results for real estate are less significant compared to the previous results which 

limits the explanatory power of the results. Three assets do not have any significant safe haven 

relationships with the real estate market which are copper, 10Y U.S. Treasury bond and the 

JPY/USD rate. Assets which show a significant safe haven relationship with real estate are 

gold, silver, palladium, 1Y bond, EUR/USD and CHF/USD. However, the significant results 

only appear on the minority of periods and quantiles. 

 When interpreting the results one can observe that gold, silver and copper have on most 

of the periods safe haven properties. However, most of these coefficients are not significant. 

Both, the 10Y and the 1Y bond have on some but not on all periods negative coefficients which 

limit its ability to serve as a successful safe haven against downwards movement in the real 

Table 23 – Quantile regression coefficients for tests with real estate 

         

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

1  

(1995-

1998) 

C0 

NA (no data available) 
C1(10%) 

C2(5%) 

C3(1%) 

            

2 

(1999-

2002) 

C0 988 -0.0357 0.0135 -0.0421 0.0618 -0.0252 -0.0024 -0.0711*** -0.006 -0.0636** 

C1(10%) 98 -0.0107 0.0943 0.213 0.7516** -0.0016 -0.0038 -0.11 -0.0847 -0.1689* 

C2(5%) 49 -0.0785 -0.019 0.153 1.1197** -0.0396 -0.0049 -0.1495 -0.0645 -0.2092* 

C3(1%) 9 0.001 -0.1023 0.3565 2.014 0.1028 0.0086 0.2826 -0.1886 0.2289 

            

3 

(2003-

2006) 

C0 994 -0.0984*** -0.0854 -0.0603 -0.0087 0.0075 -0.0005 0.0044 -0.0129 -0.0004 

C1(10%) 99 -0.1655 -0.4252 -0.2829 -0.2218 0.0682 -0.0007 0.0198 -0.0719 0.0173 

C2(5%) 49 -0.0078 0.095 0.29 0.2417 0.0113 -0.0052 -0.002 -0.0707 -0.0242 

C3(1%) 9 -0.3367 -0.6394 0.5578 -0.9625 0.5061* 0.0045 0.1135 -0.0785 -0.0156 

            

4 

(2007-

2010) 

C0 1000 0.0068 -0.0043 0.0131 0.0057 0.0032 0.0007 -0.0007 0.0191*** 0.0012 

C1(10%) 100 -0.0147 -0.1886** -0.1247 0.0389 0.029 0.0038* -0.0491 0.0527* -0.0054 

C2(5%) 50 -0.0577 -0.1304 -0.1628 0.0229 0.0435 0.003 -0.1007** 0.0868** -0.0105 

C3(1%) 10 -0.1989 -0.4523 -0.2985 -0.5118* 0.0884* 0.0111* -0.2415** 0.1204* -0.1179 

            

5 

(2010-

2013) 

C0 998 -0.0343 -0.056 -0.0542 -0.0113 -0.004 -0.0005* -0.0096 0.0185 -0.0063 

C1(10%) 99 -0.2893** -0.4211* -0.1064 0.1256 -0.0159 -0.003*** -0.0194 0.0058 -0.1501** 

C2(5%) 49 -0.0963 -0.1234 -0.1377 -0.0184 -0.0382 -0.0035*** -0.0149 0.007 
-

0.2137*** 

C3(1%) 9 0.0252 0.027 0.0731 0.5438* -0.0313 -0.0098*** 0.0518 -0.0078 -0.2796 

            

6 

(2014-

2018) 

C0 999 -0.0055 0.0053 -0.0317 0.0181 0.0213* 0.0006 0.0135 0.0211 -0.0055 

C1(10%) 100 -0.2765* -0.1666 -0.2316 -0.0575 0.0016 -0.0042 -0.0345 -0.0722 -0.1107 

C2(5%) 50 -0.22 -0.0888 -0.1359 -0.2939 0.0429 -0.0044 -0.0042 -0.1391 -0.1191 

C3(1%) 10 -1.0382*** -0.886* -0.4116 -0.811 0.0237 -0.003 -0.6633*** -0.2092 -0.3515** 
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estate market. The EUR/USD has with exception for all of the more recent years negative 

coefficients for all quantiles which means that it can serve as a safe haven against the real 

estate. The Japanese Yen had over the first eight years negative coefficients which changed 

over the following age years reaching from 2007 to 2014 where the results were mainly 

positive. However, in the most recent four years the JPY/USD rate had on average a positive 

return during times of market stress on the real estate market. The majority of the coefficients 

for the Swiss Franc on the other hand are negative over the whole tested period which indicates 

that the Swiss Franc had the highest safe haven properties amongst the tested safe haven assets. 

Individual Testing on sub-periods – Human Capital 

Table 24: Shows the safe haven properties of the nine tested assets against human capital for the six sub-periods 

on a daily interval. ***, **, * indicate significance at the 0.01, 0.05, 0.10 level respectively. Significant negative 

coefficients are in bold. 

The testing of the nine possible safe haven asset returns against the human capital return shows 

that only gold for the 10th and 5th quantile between 2010-2013 is a significant safe haven against 

Table 24 – Quantile regression coefficients for tests with human capital  

   
        

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

1 

(1995-

1998) 

  

C0 995 -0.033 -0.1342 -0.09 0.1337 0.2532*** 0.0602*** NA -0.0359 0.0295 

C1(10%) 99 -0.005 -0.5323 0.5674 0.471 -0.0698 -0.0093 NA -0.0002 0.1742 

C2(5%) 49 0.0926 -0.5119 0.7836* 0.3249 -0.1211 -0.0065 NA 0.5055 0.4155 

C3(1%) 9 0.1445 -1.2769 -0.0142 -2.1744 0.027 0.0272 NA -0.3293 -0.1394 
            

2 

(1999-

2002) 

  

C0 988 0.277*** 0.2174*** -0.0605 0.081 0.2016*** 0.0552*** 0.1929*** 0.0952** 0.2386*** 

C1(10%) 98 0.0389 -0.1078 0.2084 0.4126 0.0296 0.0042 -0.2328* 0.1163 -0.2656* 

C2(5%) 49 -0.1163 -0.1468 0.2331 0.4578 0.0563 0.0095 -0.2838 0.2049 -0.3104 

C3(1%) 9 0.0994 0.1157 -0.3404 0.0032 -0.0922 0.0052 -0.289 0.1838 -0.452 
            

3 

(2003-

2006) 

  

C0 994 0.1515 0.3866** 0.1731 -0.1485 0.2477*** 0.0507*** 0.2177*** 0.1771*** 0.2542*** 

C1(10%) 99 -0.1691 0.4773 0.5327 -1.1051 -0.2139 0.0429*** -0.3357 0.077 -0.2851 

C2(5%) 49 0.1607 1.8611* 0.8013 -1.0656 0.0413 0.0519* 0.1128 0.4792 0.3023 

C3(1%) 9 1.7726 3.4707 0.5635 3.6339 1.0109 0.0637 1.0355 1.5655* 1.7598 
            

4 

(2007-

2010) 

  

C0 1000 0.0822** -0.0397 -0.2938*** -0.1124* 0.0866*** 0.0328*** 0.0032 0.1323*** 0.0675*** 

C1(10%) 100 0.0616 -0.0857 -0.0211 0.0191 0.0758** 0.0344*** -0.0378 0.1235*** 0.0221 

C2(5%) 50 0.1446 0.0394 -0.0439 0.0773 0.0834* 0.0365*** -0.016 0.1392** 0.0373 

C3(1%) 10 0.5514** 0.217 -0.144 0.3046 0.2691** 0.0587*** 0.0721 0.3862*** 0.219 
            

5 

(2010-

2013) 

  

C0 998 -0.0146 -0.1313 -0.27 -0.2588 0.0286 0.0154*** -0.0904 -0.0361 -0.005 

C1(10%) 99 -2.6932** -3.6187 -0.5584 -0.2328 -0.0773 0.0154** 0.0481 -0.0186 -0.0939 

C2(5%) 49 -3.2638** -5.5537 -1.6951 2.2679 -0.1437 0.0192* 0.143 -0.374 -0.5122 

C3(1%) 9 -2.4982 -0.2469 -0.7959 3.6266** 1.2556 0.0309** 1.5524 -0.1536 0.3067 
            

6 

(2014-

2018) 

  

C0 999 0.2758*** 0.4635*** -0.0918 0.1407 0.1011*** 0.0157*** 0.1141** 0.2335*** 0.1916** 

C1(10%) 100 -0.208 0.1684 -0.4819 0.5568 0.1546 0.016 0.0016 0.1983 0.0727 

C2(5%) 50 -0.3794 0.0963 -0.2501 0.5845 0.1269 0.0101 0.2599 -0.0507 0.173 

C3(1%) 10 -0.6194 -1.7753 -0.8347 -0.1371 -0.0411 0.0096 0.07 -0.0057 -0.0035 



 

76 
 

drops in the human capital return. Most of the other assets have positive coefficients which 

means that these assets are no safe haven during this period against the human capital. The 

coefficients for the other metals (silver, copper, palladium) vary between positive and negative 

values which shows that no clear pattern can be observed. The most significant results are 

present the 10Y bond as well as the 1Y U.S. bond. Especially the 1Y U.S. bond has during 

1999-2018 consistent positive coefficients while most of the estimates are statistically 

significant. The three currencies behave similar to silver, copper and palladium because the 

results do not show any clear patterns based on the coefficient estimates. Although, the result 

of the regression tests against the human capital does not show any clear pattern for most of 

the assets, it is observable in general that the majority of coefficients are positive which signals 

that the tested assets do not have optimal safe haven characteristic against the human capital. 

6.3 Portfolio Testing 

Following to the testing of the individual assets, we now present the results of the tests which 

include the portfolios varying by age. The results show the coefficient values of the quantile 

regression tests where we tested the safe haven properties of each safe haven asset against the 

six age-varying household portfolios. The results are divided by timeframes (entire period and 

sub-periods) and by the inclusion/exclusion of human capital. Because of the similarity of the 

stationary and time-varying portfolios, this section only considers the stationary portfolios. 
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6.3.1 Entire period excluding human capital 

Table 25 – Quantile regression coefficients for stationary portfolios excluding human capital 
            

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

< 35 

C0 5002 -0.0199 0.0473 0.181*** 0.1016*** -0.0393*** -0.0035*** 0.0095* -0.042*** -0.0302*** 

C1(10%) 500 0.0343 0.0345 0.222*** 0.161 -0.0112 -0.0041 0.0521 -0.0418 0.0128 

C2(5%) 250 -0.0137 -0.1302 0.1711 0.0342 0.0223* -0.0024 0.0387 -0.0278* -0.0122 

C3(1%) 50 0.0626 -0.3105** -0.2165** 0.2432** 0.1676** 0.0063** 0.0972** 0.1603** 0.0965** 

            

35-

44 

C0 5002 -0.0232 0.0694 0.2393*** 0.1306*** -0.054*** -0.0048*** 0.0145** -0.064*** -0.0381*** 

C1(10%) 500 0.0101 0.037 0.2934*** 0.2034 -0.0222 -0.007*** 0.0607 -0.0686 -0.0001 

C2(5%) 250 0.0018 -0.0884 0.2291 0.0611 0.0391 -0.0025 0.0768 -0.0443 -0.0074 

C3(1%) 50 0.0718 -0.0392** -0.2891** 0.2892** 0.06** 0.0037** 0.0921** 0.0603** 0.07** 

            

45-

54 

C0 5002 -0.0265 0.089*** 0.2903*** 0.1533*** -0.0669*** -0.006*** 0.0195** -0.0828*** -0.0444*** 

C1(10%) 500 -0.0039 0.0719 0.3804*** 0.1939 -0.0286 -0.0084*** 0.0859*** -0.0852*** 0.005 

C2(5%) 250 -0.0416 -0.1071 0.2941 0.0075 0.0384 -0.0039 0.1265 -0.0602 0.0142 

C3(1%) 50 0.196 0.2363** -0.1774** 0.3145** 0.0088** -0.0006** 0.1665** -0.0276** 0.1227** 

            

55-

64 

C0 5002 -0.031* 0.1059*** 0.3384*** 0.178*** -0.0794*** -0.0071*** 0.0231** -0.1021*** -0.052*** 

C1(10%) 500 -0.0126 0.1 0.4621*** 0.2561 -0.0275 -0.0099*** 0.1109*** -0.0962*** 0.017 

C2(5%) 250 -0.0179 -0.0324 0.3532 0.0851 0.0285 -0.0044 0.1375** -0.0691 0.0006 

C3(1%) 50 0.2489 0.4556** 0.0445** 0.4878** -0.0599** -0.001** 0.2753** -0.0973** 0.1943** 

            

65-

75 

C0 5002 -0.0286* 0.075 0.3636*** 0.149*** -0.066*** -0.006*** 0.0185** -0.0837*** -0.0442*** 

C1(10%) 500 0.009 -0.0519 0.2861** 0.1759 -0.0232 -0.0078*** 0.0924*** -0.0783** 0.0121 

C2(5%) 250 0.0039 0.226 -0.1512 0.0807 0.0332 -0.0037 0.1266** -0.0656 0.0165 

C3(1%) 50 0.1992 0*** 0*** 0.3162 0.0216 -0.001 0.1606 -0.0202 0.1244 

            

>75 

C0 5002 -0.0248 0.0617 0.245*** 0.1344*** -0.0549*** -0.0049*** 0.0143 -0.0645*** -0.0397*** 

C1(10%) 500 0.0188 -0.1031 0.3156*** 0.2211* -0.0196 -0.0077*** 0.0729** -0.0754** 0.0069 

C2(5%) 250 -0.0104 -0.0495 0.2301* 0.1278 0.0381 -0.0031 0.0654 -0.052 -0.0143 

C3(1%) 50 0.0804 0*** -0.3434 0.4103 0.0544 0.0039 0.0548 0.0579 0.039 

Table 25: Shows the quantile regression coefficients for stationary portfolio’s excluding human capital on a daily 

interval per age group. ***, **, * indicate significance at the 0.01, 0.05, 0.10 level respectively. Significant 

negative coefficients are bold. 

Table 25 shows the coefficients of the quantile regression where we take the daily returns for 

the portfolios excluding human capital per age group into account. While this section covers 

only the daily results, the results covering weekly data can be found in appendix 6. The testing 

period runs from the 1st of December 1998 until the 31st of December 2018 which includes 

5002 daily returns. The testing includes the quantile regression of the portfolio returns against 

the nine safe haven assets. The results for the portfolio testing can be interpreted the same way 

as for the individual testing. A negative and significant coefficient indicates that the asset serves 

as a strong safe haven for the relevant portfolio. Furthermore, if the coefficient is zero and 

significant, the asset serves as a weak safe haven. 
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For all age groups, the C0 coefficients are negative for gold which indicates that gold 

can serve as a hedge. However, the coefficient is only significant different from zero on the 

10% for the age groups 55-64 and 65-74. Silver shows negative C3 coefficients for both the 

<35 and 35-44-year-old household portfolio. However, C3 is significantly (1%) positive for the 

age groups 45-54 and 55-64 and significantly (1%) zero for the age groups 65-74 and >75. 

  Copper has a positive C0 coefficient which is significantly different from zero on the 

1% level for all age groups. Furthermore, the C3 values are significantly (1%) negative for <35, 

35-44 and 45-54-year-old households. The JPY, CHF, 10Y and 1Y U.S. Treasury bonds have 

only significantly negative C0 coefficients. Furthermore, the C1, C2 and C3 parameters for the 

1Y bond are almost continuously negative with three exceptions. The Swiss Franc does not 

show a clear pattern on the remaining C1, C2 and C3 coefficients. However, the Japanese Yen 

shows a clear pattern as the currency shows safe haven properties for all age groups, especially 

for the age groups 45-54 years and 55-64 years. Lastly, both palladium and the Euro show only 

positive coefficients whereof the coefficients of palladium being less significant than the 

coefficients of the Euro. 

  Overall, JPY, CHF, 1Y and 10Y U.S. Treasury bonds serve as a hedge on daily portfolio 

returns for all age groups. None of the nine tested assets shows a clear safe haven pattern 

towards the portfolio returns. The results show that the 1Y U.S. Treasury bond incorporates the 

strongest safe haven properties. Most assets do not show a clear relation since they have both 

significant positive and significant negative coefficients. The Japanese Yen is the strongest safe 

haven for all age groups taking significance and the absolute value of the coefficient into 

account.  
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6.3.2 Entire period including human capital 

Table 26: Shows the quantile regression coefficients for stationary portfolio’s including human capital on a daily 

interval per age group. ***, **, * indicate significance at the 0.01, 0.05, 0.10 level respectively. Significant 

negative coefficients are bold. 

The results discussed in the previous section are concerning the portfolio returns excluding 

human capital. We made the split between portfolios with and without human capital due to 

the simplified methodology for human capital returns which was explained at section 5.4. This 

allows us to evaluate the impact of adding human capital to the framework. Table 26 presents 

the quantile regression coefficients for the daily return interval for the portfolios including 

human capital per age group. The testing period, methodology, and setup of table 26 is equal 

to table 25. For brevity reasons we only cover the results for the daily interval. However, the 

weekly interval results can be found in appendix 6. 

Most C1, C2 and C3 coefficients for gold are positive. Furthermore, the C0 coefficient 

for the age groups <35, 35-44 and 45-54 is positive and significantly different from zero which 

limits gold’s potential to serve as a safe haven. The C0 coefficient of silver for the age groups 

45-54, 55-64 and 65-74 is positive and significant. Moreover, the C1, C2 and C3 coefficients of 

Table 26 –Quantile regression coefficients for stationary portfolios including human capital 

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

< 35 

C0 5002 0.0878*** 0.039 -0.1434*** -0.0434 0.0786*** 0.025*** 0.0342*** 0.0892*** 0.0755*** 

C1(10%) 500 0.0232 -0.0858 -0.0838 -0.014 0.0457*** 0.0212*** -0.0377 0.0782*** 0.006 

C2(5%) 250 0.0312 -0.0663 -0.0727 0.0107 0.0518*** 0.0218*** -0.0343 0.0902*** 0.0081 

C3(1%) 50 0.0628 -0.0297** -0.0483** -0.0013** 0.0544** 0.0229*** -0.0326** 0.0844** -0.0077** 

            

35-

44 

C0 5002 0.1162*** 0.0683 -0.1532*** -0.0335 0.0981*** 0.0332*** 0.0472*** 0.1078*** 0.0937*** 

C1(10%) 500 0.0463 -0.081 -0.1035 -0.0203 0.0589*** 0.0292*** -0.0455 0.106*** 0.0018 

C2(5%) 250 0.0525 -0.0937 -0.1155 0.0275 0.0733*** 0.0299*** -0.0466 0.1264*** 0.0119 

C3(1%) 50 0.1016 -0.0878** -0.1494** 0.0434** 0.0892** 0.0347*** -0.0432** 0.1534*** 0.0003** 

            

45-

54 

C0 5002 0.1099*** 0.151*** 0.0503 0.0905 0.0582*** 0.0338*** 0.0338*** 0.0445** 0.0611*** 

C1(10%) 500 0.019 -0.1172 -0.0504 0.057 0.0544** 0.0397*** 0.0397*** 0.1286*** -0.0346 

C2(5%) 250 0.1039 -0.1493 -0.1167 0.0772 0.1292*** 0.0437*** 0.0437*** 0.1764*** -0.0603 

C3(1%) 50 0.2827 -0.011** -0.2694** 0.1078** 0.1777** 0.0634*** 0.0634*** 0.3576*** 0.0662** 

            

55-

64 

C0 5002 0.0056 0.1927*** 0.4354*** 0.2608*** -0.0755*** 0.0048*** 0.0469*** -0.1155*** -0.047 

C1(10%) 500 -0.1276 -0.0179 0.3112 0.4905 -0.0347 0.0008 0.0588 -0.1042 -0.0646 

C2(5%) 250 -0.1268 -0.0316 0.2034 0.2581* 0.0065 0.0058 0.0292 -0.0676 -0.119 

C3(1%) 50 0.6656 0.5675** 0.6139** 1.6836** 0.0596** 0.0077** 0.0457** -0.049** -0.0073** 

            

65-

75 

C0 5002 -0.0288 0.1187*** 0.3627*** 0.1974*** -0.0813*** -0.006*** 0.025** -0.1058*** -0.0553*** 

C1(10%) 500 0.0024 0.0763 0.4791*** 0.2691* -0.0423 -0.0125*** 0.1215*** -0.1326*** 0.0095 

C2(5%) 250 -0.0583 -0.1051 0.3473* 0.2063 0.0149 -0.0071 0.1351** -0.099* -0.0189 

C3(1%) 50 0.2724 0.4886 -0.2237 0.6727 -0.0667 -0.0071 0.2631* -0.0849 0.153 
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silver are consistently negative for the age groups <35, 35-44 and 45-54, while the C3 is 

significant on the 5% level. The returns of copper show a similar pattern as silver does. The 

coefficients are mostly negative, especially for the younger age groups. Palladium shows 

slightly negative coefficients for the youngest group, but all coefficients for age groups above 

45 years are positive. All coefficients for the 10Y and 1Y U.S. bond are positive and 

significantly different from zero for the youngest three age groups. 

EUR shows negative coefficients only for the age groups <35 and 35-44 years while 

the result for the three age groups above 45 years show the opposite result. The results for the 

Japanese Yen show the opposite tendency as it has negative parameters for the older two groups 

while it has positive coefficients for the younger three groups. The Swiss Franc does not show 

any clear relation to the portfolio returns. 

  By taking the perspective of a certain age group, one can identify which asset shows 

the strongest safe haven properties. This is copper for the <35-year-old age group, because all 

coefficients are negative and C0, and C4 are significant on the 1% and 5% level. The exact same 

result holds for the 35-44 age group. Moreover, Copper shows the strongest safe haven 

characteristics for the next age group, 45-54-year-old. For the age group 55-64, both the 

Japanese Yen and the Swiss Franc show safe haven aspects of a similar strength. Lastly, the 

oldest tested age group ranging from 65-74 years has the 1Y U.S. bond as their strongest safe 

haven. 

6.3.3 Sub-periods excluding human capital 

We split the 24-year period into six even periods of four years, being: (2) 1999-2002, (3) 2003-

2006, (4) 2007-2010, (5) 2011-2014 and (6) 2015-2018. The first period (1995-1998) is not 

used for the portfolio testing since the real estate daily data does not start before the end of 

1998. There is a great variety of sentiment on the financial markets over these periods which 

makes it relevant to investigate how the results differ over the subperiods. We conducted the 

tests again on age-varying portfolios inducing and excluding human capital. However, due to 

the number of factors (sub-periods, human capital, age groups), the tests lead to a vast amount 

of results and therefore we only display the results for one age group (<35). The results 

addressing the other age groups are still considered and can been seen in appendix 7. 
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Table 27: Shows the quantile regression coefficients for stationary portfolio’s excluding human capital on a daily 

interval per sub-period for a <35-year old household. ***, **, * indicate significance at the 0.01, 0.05, 0.10 level 

respectively. Significant negative coefficients are bold. 

Table 27 shows the quantile regression coefficients for daily return intervals for the <35 

years household portfolio excluding human capital per sub-period. For the 2nd sub-period which 

starts in 1999 and ends in 2002, almost all assets show negative and significant coefficients. 

Only copper and palladium show opposite results. Especially the three currencies and the 1Y 

and 10Y bond show significant safe haven coefficients. These results are similar to the other 

age groups which can be seen in tables 56-60 in appendix 7. The following assets show negative 

and mostly significant coefficients: gold, silver, 10Y bond, 1Y bond, Euro, Japanese Yen and 

the Swiss Franc. The Swiss Franc shows the most negative coefficients. Both, copper and 

palladium show mostly positive coefficients for all age groups. 

  The results for the next sub-period (2003 – 2006) are almost the opposite compared to 

the results of the previous period. None of the nine assets shows consistently negative 

coefficients for this period. Gold and palladium show safe haven characteristic to a small 

degree. The C3 coefficient for palladium is -0.9611 and significant on the 5% level. This means 

that on the worst nine days for the portfolio in this period, palladium showed significant 

Table 27 - Sub-period analysis for a household <35 excluding Human Capital 

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

2 

(1999-

2002) 

C0 988 -0.1329*** -0.0611 0.2543*** 0.199 -0.1013*** -0.0141*** -0.2196*** -0.1182*** -0.2705*** 

C1(10%) 98 -0.28 -0.0039 0.3276 0.5429* -0.1312 -0.0556*** -0.4619*** -0.3869** -0.6488*** 

C2(5%) 49 -0.3368 -0.1461 0.5405** 1.5732 -0.1959 -0.0472 -0.5301 -0.709 -0.6942 

C3(1%) 9 -0.5069 -2.1749** 1.6307*** -0.999** -0.8277** -0.0544** -1.5846** -0.5416** -1.5276** 

            

3 

(2003-

2006) 

C0 994 -0.1961*** -0.1238 0.0608 -0.0079 -0.0238 -0.0032 -0.0312 0.0118 -0.0612 

C1(10%) 94 -0.2056 -0.4869 0.1244 0.3161 0.1004 -0.0008 -0.0217 -0.0394 -0.025 

C2(5%) 49 0.3405 0.6956 1.0254 0.3325 0.126** 0.0035 0.2454 -0.1103 0.3223 

C3(1%) 9 0.7612 2.4472** 2.8272** -0.9611** 1.3009*** 0.0224** 1.0971** 1.0304** 1.1831** 

            

4 

(2007-

2010) 

C0 1000 0.0237 0.0665 0.1722*** 0.0844 -0.0237* -0.0024 0.0324*** -0.0264 0.0021 

C1(10%) 100 0.0242 -0.1306 0.0065 0.1567 0.0873* 0.0027 0.0264 0.0534 0.0215 

C2(5%) 50 -0.0747 -0.4115 -0.2588 0.114 0.1575** 0.0044** 0.0685 0.1317* 0.1053 

C3(1%) 10 0.1726 -1.1659** -1.0814** -1.1266** 0.4064*** 0.0385** -0.4405** 0.3989** -0.1209** 

            

5 

(2010-

2013) 

C0 998 -0.0215 0.1208 0.2576*** 0.1549 -0.0782*** -0.0013*** 0.1044*** -0.0342 0.0415 

C1(10%) 99 -0.3252 -0.236 0.1542 0.438 -0.0552 -0.0066*** 0.0946 0.0689 -0.1544** 

C2(5%) 49 -0.3449 -0.0219 0.1008 0.4696 -0.0865 -0.0082*** 0.0799 0.0492 -0.2978* 

C3(1%) 9 -0.54 -0.8083** -0.1509** 0.4571** -0.0309** -0.0149*** 0.013** 0.0707** -0.664** 

            

6 

(2014-

2018) 

C0 999 -0.0797** 0.068 0.1642*** 0.1528 -0.0479*** -0.0022** -0.0075 -0.1203*** -0.0807 

C1(10%) 102 -0.471** -0.431 -0.0264 0.0619 -0.0992 -0.0083 -0.1151 -0.2016 0.0517* 

C2(5%) 49 -0.3978 -0.4609 -0.3661** -0.455 -0.0084 -0.0032 -0.1889 -0.2386 -0.2675 

C3(1%) 8 -0.3701 -0.6848** -1.3818** 0.027** 0.0416** -0.0112** -0.0617** -0.287** -0.1506** 
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positive returns on average. However, both the C1 and C2 for palladium are positive. We 

observe similar results for the other age groups where most coefficients of palladium are 

positive. There are however small differences. The C3 coefficient for palladium is significantly 

positive for the 44-54, 55-64 and 65-74-year-old age groups and significantly negative for the 

other age groups. Moreover, the C3 coefficients for the currencies in this sub-period shows a 

pattern of getting smaller positive and even negative as the age of the households increases. 

 During the fourth sub-period, which runs from 2007 until 2010, there are no assets that 

show consistently negative coefficients for the <35-year portfolio excluding human capital. 

The C3 coefficient for silver, copper, palladium, Euro and Swiss Franc is negative with a 5% 

significance, but none of the other coefficients for these assets are significantly negative. Most 

of the coefficients for the four other assets are positive, which indicates that the returns of these 

assets move in the same direction as the portfolio return. The other age groups show similar 

results, whereas the values of the coefficients differ. The C3 coefficients for silver, copper, 

palladium, Euro and the Swiss Franc is significantly negative for almost all age groups. The 

age class of 55-64 years is however an exception since silver, palladium and the Swiss Franc 

have significantly negative C3 coefficients. Even though the C3 coefficient is negative for these 

five assets, none of the C0, C1 or C2 parameters are significantly negative. 

  The fifth period, which runs from 2011 until 2014, shows stronger safe haven properties 

for some assets than the prior two periods did for the <35-year old households. The C1, C3 and 

C3 coefficients of the Swiss Franc are all significantly negative for this period. This implies 

that the CHF served as a good safe haven for this period. All four coefficients for the 1Y bond 

are significantly (1%) negative. However, the coefficients itself are relatively small ranging 

from -0.0013 to -0.0149. The 10Y bond shows more negative coefficients, however only the 

C0 and C3 are significant. Both gold and silver show only negative coefficients. Nonetheless, 

none of them are significant. Most of the coefficients for the other assets (copper, palladium, 

Euro, Japanese Yen) are positive which limit their safe haven status for this period. Palladium 

and Euro have exclusively positive parameters. Taking the other age groups into account, only 

the 1Y bond shows consistently negative coefficients for all age groups. However, similar to 

the <35-year group, the coefficients are rather small. Whereas silver shows different results for 

the age groups older than 35, gold shows the exact same, non-significant negative coefficients 

among all age groups. 

 Lastly, we present the results of the 6th period which started in 2015 and ended in 2018. 

For the <35-year old household portfolios, gold, 1Y bond, Euro and Yen have only negative 

coefficients. Copper has a significantly positive C0 coefficient. The other four assets mentioned 
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earlier which had solely negative coefficients, all have only one of the three safe haven 

parameters significantly different from zero. This makes copper the strongest safe haven. Silver 

has negative C1, C2 and C3 coefficients, but only C3 is significant. Palladium, the 10Y bond and 

the Swiss Franc do not show any clear relation. 

  By taking the perspective of a certain age group, one can identify which asset shows 

the strongest safe haven properties. We will briefly discuss which safe haven was the best per 

age group. It can for example be, that a certain asset only served during two out of the five sub-

periods as a safe haven for a specific age group but is still the best safe haven amongst the 

tested assets.  

6.3.4 Sub-periods including human capital 

Table 28: Shows the quantile regression coefficients for stationary portfolio’s including human capital on a daily 

interval per sub-period for a <35-year old household. ***, **, * indicate significance at the 0.01, 0.05, 0.10 level. 

In this section we include human capital to the portfolio. The results are only displayed for the 

age group <35 for brevity reasons. The results for the other age groups can be found in appendix 

8. However, we describe the results of all age groups. The age group >75 does not have human 

capital due to the previously made assumptions and therefore is not included in these tests. 

Table 28 - Sub-period analysis for a household <35 including Human Capital  

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

2 

(1999-

2002) 

C0 988 0.2001*** 0.1627*** -0.0357 0.0663 0.1455*** 0.0396*** 0.1341*** 0.0685 0.1683*** 

C1(10%) 98 0.0269 -0.1099 0.1455 0.3886 0.0047 0.0034 -0.1715* 0.1224 -0.1797* 

C2(5%) 49 -0.054 -0.0618 0.1746 0.4343 0.0588 0.0089 -0.2376 0.1207* -0.2459 

C3(1%) 9 0.0173 0.0567** -0.0909** -0.1846** -0.0702** -0.0015** -0.2539** 0.1289** -0.3587** 

            

3 

(2003-

2006) 

C0 994 0.0944 0.2596 0.1252 -0.0924 0.1735*** 0.035*** 0.1502*** 0.1261*** 0.1743*** 

C1(10%) 94 -0.0394 0.5316** 0.4845 -0.4214 -0.121 0.0277*** -0.1484 0.1135 -0.1076 

C2(5%) 49 0.1797 1.3635 0.4903 -0.5952 0.0292 0.0351 0.0397 0.3757* 0.1765 

C3(1%) 9 1.1622 2.5189** 0.9087** 2.6965** 0.7283** 0.0425** 0.4971** 1.0171** 1.0338** 

            

4 

(2007-

2010) 

C0 1000 0.0588** -0.0239 -0.1975*** -0.0729 0.0581*** 0.0221*** 0.0022 0.0888*** 0.0453*** 

C1(10%) 100 0.0376 -0.0616 -0.0273 0.0097 0.0529* 0.0233*** -0.0291 0.0865*** 0.0121 

C2(5%) 50 0.0923 0.0192 -0.025 0.0452 0.0577* 0.0235*** -0.0133 0.0922** 0.0206 

C3(1%) 10 0.3235* 0.1348** -0.1036** 0.1127** 0.1526** 0.0412*** 0.0384** 0.2328*** 0.1354** 

            

5 

(2010-

2013) 

C0 998 -0.0127 -0.0511 -0.1068 -0.1292 -0.0024 0.0096*** -0.0335 -0.0352 0.0054 

C1(10%) 99 -0.6265 -0.8037 -0.082 -0.388 -0.0494 0.0094 -0.0559 0.0105 -0.2198 

C2(5%) 49 -1.6038** -1.6431 -0.9367 0.7633* -0.0876 0.0105* -0.1747* -0.1713 -0.528 

C3(1%) 9 -1.6371 -0.0415** -0.1933** 2.1502** 0.7836** 0.0194** 1.3586** -0.2029** 0.5069** 

            

6 

(2014-

2018) 

C0 999 0.1779*** 0.3206*** -0.043 0.1105 0.0626*** 0.0102*** 0.0764 0.1428*** 0.1218 

C1(10%) 102 -0.2091 -0.0211 -0.4469 0.285 0.0749 0.0088 -0.0379 0.0789 -0.0021 

C2(5%) 49 -0.2369 0.1523 -0.1871 0.3499 0.0996 0.0059 0.1755 -0.0693 0.0777 

C3(1%) 8 -0.6357 -2.2047** -1.2295** 0.2284** -0.0798** 0.0046** -0.081** 0.1012** 0.0137** 
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Hence, the results are displayed for the following age groups: <35, 35-44, 45-54, 55-64 and 

65-75. Firstly, this section describes the results of the individual sub-groups for the age group 

<35, followed by the other age groups. 

Table 28 shows the quantile regression coefficients for the daily returns for the <35 

portfolio including human capital per sub-period. In the 2nd sub-period, the Euro and the Swiss 

Franc have negative C1, C2 and C3 coefficients while the C1 and C3 are respectively significant 

on the 10% and 5% level. Remarkably, the results for the Euro and Swiss Franc appear to be 

similar, while the results for the Yen are mostly different from the other two currencies. Copper, 

palladium and the 1Y and 10Y bond have negative C3 coefficients and significant on the 5% 

level. However, the absolute value is relatively low and all other coefficients for these assets 

are positive. Both gold and silver do not show any negative parameters. The Euro and the Swiss 

Franc show similar results for the other age groups older than 35 years. The 44-54-year-old 

group shows the best results for Euro and Swiss Franc since the coefficients have a higher 

absolute value and they are significant on the 1% and 5% level. Again, the Japanese Yen does 

not show any clear safe haven properties for the other age groups, which is identical to the <35-

year old group. 

  The next sub-period, which runs from 2003 until 2006, does not show any significant 

negative coefficients for the age group below 35 years. In fact, only six out of the 27 C1, C2 

and C3 coefficients for all nine assets are negative. However, the results for older age groups 

vary heavily. Take for example the 35-44-year-old group, where gold, silver, 10Y bond, 1Y 

bond, Euro, Yen and the Swiss Franc only show negative (mostly significant) coefficients. The 

age groups of 45-54, 55-64 and 65-74 years do not have any assets which implies to be a safe 

haven whereas some of the coefficients are tremendously positive and significant. 

 During the 4th sub-period, copper is the only asset has consistently negative coefficients 

with C0 and C4 being respectively significant on the 1% and 5% level. The other assets show 

by majority positive coefficients. For the Yen, the 1Y and the 10Y bond, all four coefficients 

are significantly positive which indicates that these assets are not a safe haven during this 

period. Regarding the 35-44-year-old group, silver has consistently negative parameters. 

However, only the C3 is significant (10%). Copper has negative C0, C1 and C3 parameters but 

only the latter is significant. The 45-54 age group has negative C3 coefficients for silver, copper 

and palladium which are significant on the 10% level. However, none of the other coefficients 

for these three assets are significantly negative. The same holds for the other two older age 

groups (55-64 and 64-74 years) where one can observe several assets with one negative and 
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two positive coefficients. We cannot draw any ultimate conclusion by certainty if such an asset 

is a safe haven or not because the results do not show a clear pattern. 

  The fifth period (2011-2014) has only negative coefficients for gold, silver and copper. 

However, these assets have only one coefficient which is significantly different from zero, 

which is respectively the C2 for gold, C3 for silver and copper. The other six assets do not show 

any clear relationship to the portfolio returns. For the 35-44-year-old households, silver, the 

10Y bond, Yen and the Swiss Franc have negative C1, C2 and C3 coefficients. For the Swiss 

Franc, all coefficients are significant. Two out of three coefficients are significant for the Yen 

and gold. Regarding silver and the 10Y bond, only one coefficient is significant. 

  The last period, running from 2015 until 2018 shows consistently negative coefficients 

only for copper. C1, C2 and C3 values are negative for gold, however none of them is significant. 

Silver, the 10Y bond and Euro have significant negative C3 values, but all three assets have 

only one other negative coefficient which is not significant. The other assets do show any clear 

relation to the portfolio returns. The findings for the next age group, 35-44, are similar to the 

result of the <35 group. For the 45-54-year-old group, the Japanese Yen presents the strongest 

safe haven properties instead of copper. Furthermore, the other two currencies (Euro and Swiss 

Franc) show negative quantile regression coefficients. All metals (gold, silver, copper and 

palladium) show mostly significant negative coefficients for the C1 and C2, but all C3 values 

are positive. The 55-64 as well as the 65-74-year-old age groups follow the interpretation of 

the 45-54-year-old group. 

6.4 Addition of a safe haven asset to the portfolio 

This section shows first the descriptive statistics and then the portfolio performance measures 

for the portfolios with a fixed percentage invested in the safe haven asset. 

6.4.1 Descriptive Statistics 

This section displays the descriptive statistics for the stationary portfolios excluding human 

capital with 10% fixed weight invested in each of our tested safe haven assets and for 

comparison the portfolio without any of the assets added. We performed these tests only on 

portfolios excluding human capital because human capital holds such a large fraction (up to 

95%) of the portfolio, that the added safe haven asset would either be unrealistically large (if 

kept at 10%) or insignificantly small (if weight is proportional to the residual weight after the 

human capital was taken into account). The descriptive statistics are displayed for the monthly 
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returns of both types of portfolios – both with and without an added asset in order to compare 

the overall impact of our tested asset.  

Table 29 – Descriptive statistics for portfolios with added safe haven 

 No Assets Added   Gold Added 10% 

Age <35 35-44 45-54 55-64 65-74 75>  <35 35-44 45-54 55-64 65-74 75> 

Observations 240 240 240 240 240 240 
 

240 240 240 240 240 240 

Average 0.30% 0.30% 0.29% 0.29% 0.28% 0.27% 
 

0.37% 0.37% 0.37% 0.37% 0.37% 0.36% 

Std 4.99% 4.81% 4.69% 4.57% 4.65% 4.83% 
 

3.57% 3.50% 3.43% 3.37% 3.36% 3.34% 

Minimum -0.3299 -0.3148 -0.3027 -0.2914 -0.3004 -0.3204 
 

-0.2619 -0.2542 -0.2461 -0.2378 -0.2396 -0.2429 

Maximum 0.1936 0.18 0.169 0.1589 0.1653 0.1801 
 

0.0899 0.089 0.0877 0.0864 0.0861 0.0854 

Kurtosis 10.4334 9.6413 8.9561 8.2513 8.9221 10.2839 
 

12.316 11.7101 11.0753 10.3727 10.8726 11.8184 

 
Silver Added 10% 

 
Copper Added 10% 

Age <35 35-44 45-54 55-64 65-74 75>  <35 35-44 45-54 55-64 65-74 75> 

Observations 240 240 240 240 240 240 
 

240 240 240 240 240 240 

Average 0.33% 0.33% 0.32% 0.32% 0.32% 0.31% 
 

0.34% 0.34% 0.34% 0.34% 0.33% 0.33% 

Std 4.45% 4.39% 4.34% 4.28% 4.26% 4.22% 
 

4.44% 4.40% 4.35% 4.30% 4.27% 4.21% 

Minimum -0.2787 -0.2703 -0.2611 -0.2517 -0.2536 -0.257 
 

-0.3275 -0.3212 -0.3141 -0.3068 -0.3078 -0.3093 

Maximum 0.1239 0.1247 0.1252 0.1258 0.1253 0.1243 
 

0.1475 0.1414 0.135 0.1287 0.1301 0.1325 

Kurtosis 7.4578 6.9442 6.4563 5.9697 6.2672 6.858 
 

13.635 12.9455 12.3014 11.6246 12.1595 13.2508 

 
Palladium Added 10% 

 
10Y Bond Added 10% 

Age <35 35-44 45-54 55-64 65-74 75>  <35 35-44 45-54 55-64 65-74 75> 

Observations 240 240 240 240 240 240 
 

240 240 240 240 240 240 

Average 0.34% 0.34% 0.33% 0.33% 0.33% 0.32% 
 

0.29% 0.29% 0.28% 0.28% 0.28% 0.27% 

Std 4.41% 4.33% 4.24% 4.15% 4.13% 4.10% 
 

4.04% 3.94% 3.84% 3.73% 3.72% 3.70% 

Minimum -0.2736 -0.2638 -0.2531 -0.242 -0.2444 -0.2486 
 

-0.2656 -0.2558 -0.2452 -0.2343 -0.2367 -0.2411 

Maximum 0.1498 0.142 0.1338 0.1256 0.1274 0.1305 
 

0.1396 0.1319 0.1239 0.116 0.1179 0.1211 

Kurtosis 7.397 6.7637 6.1335 5.4879 5.8341 6.5204 
 

9.0327 8.4089 7.7673 7.0751 7.5254 8.3951 

 
1Y Bond Added 10% 

 
EUR/USD Added 10% 

Age <35 35-44 45-54 55-64 65-74 75>  <35 35-44 45-54 55-64 65-74 75> 

Observations 240 240 240 240 240 240 
 

240 240 240 240 240 240 

Average 0.29% 0.29% 0.28% 0.28% 0.28% 0.27% 
 

0.29% 0.28% 0.28% 0.28% 0.28% 0.27% 

Std 4.05% 3.95% 3.84% 3.74% 3.73% 3.71% 
 

4.13% 4.04% 3.94% 3.84% 3.83% 3.80% 

Minimum -0.2626 -0.2528 -0.2421 -0.2312 -0.2337 -0.2382 
 

-0.2705 -0.261 -0.2507 -0.2402 -0.2425 -0.2466 

Maximum 0.1432 0.1356 0.1277 0.1199 0.1216 0.1248 
 

0.1414 0.1338 0.126 0.1182 0.12 0.1232 

Kurtosis 8.8082 8.1574 7.4964 6.7904 7.2436 8.1288 
 

8.9727 8.3399 7.7015 7.0199 7.4686 8.3477 

 
JPY/USD Added 10% 

 
CHF/USD Added 10% 

Age <35 35-44 45-54 55-64 65-74 75>  <35 35-44 45-54 55-64 65-74 75> 

Observations 240 240 240 240 240 240 
 

240 240 240 240 240 240 

Average 0.29% 0.29% 0.28% 0.28% 0.28% 0.27% 
 

0.29% 0.29% 0.29% 0.29% 0.28% 0.28% 

Std 4.02% 3.93% 3.82% 3.72% 3.71% 3.69% 
 

4.09% 3.99% 3.89% 3.79% 3.78% 3.76% 

Minimum -0.2554 -0.2453 -0.2345 -0.2235 -0.2261 -0.2308 
 

-0.2627 -0.253 -0.2425 -0.2318 -0.2343 -0.2386 

Maximum 0.1419 0.1343 0.1265 0.1188 0.1205 0.1237 
 

0.1403 0.1328 0.125 0.1173 0.1191 0.1223 

Kurtosis 8.21 7.5646 6.9132 6.2256 6.6494 7.482   8.6009 7.9683 7.3293 6.6505 7.0839 7.9314 

Table 29: Shows the descriptive statistics for stationary portfolios with added fixed weights invested in the nine 

tested safe haven assets. 
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The portfolios cover the time-frame between the years 1998 and 2018. Because the 

results are similar for the stationary and time-varying portfolios, we only display the results for 

the stationary portfolios. As we exclude human capital for this testing, the portfolios consist of 

a mix of risky assets, risk-free assets, real estate and the added safe haven asset. A portfolio 

with a fixed weight of 10% in gold, for example holds a constant percentage of 10% in gold 

while the relative weights of the other assets are kept constant as well.  

By comparing the fundamental return and risk measures of the portfolio with the added 

asset to the one without the added asset it reveals if the tested asset has a positive or negative 

influence on the household portfolio. A portfolio where gold is added by 10% shows the highest 

improvement amongst all portfolios. A fixed holding of 10% in gold increases the average 

weekly return by approximately 0.08% while decreasing the monthly standard derivation by 

over 1% for all given age classes. Furthermore, it decreases the minimum loss of the portfolio. 

However, the portfolio with gold added reduces the maximum monthly return. The portfolios 

where silver, copper and palladium are added show a similar yet weaker effect than the 

portfolio with gold added. All three metals tend to keep the monthly portfolio constant around 

0.32% to 0.33% which is higher for all age groups compared to the reference portfolio. 

Furthermore, the risk measured in standard derivation is less compared to the reference asset 

but the reduction in risk is not as high as compared to the portfolio with gold added. Only the 

portfolio with copper added presents a drawback compared to the reference asset by having a 

higher absolute minimum on some age classes. Overall, all four tested metals increase the 

return of the portfolio while decreasing the standard derivation. 

 The performance for the portfolios which include a fixed weight in the 10Y bond and 

1Y bond is homogenous as one would expect based on the similarities of the 10Y and 1Y 

bonds. The average monthly return is around 0.01% less compared to the reference assets for 

all age classes while the monthly standard derivation shows a reduction of approximately 1%. 

The adding of the U.S. government bonds shows the biggest impact on the minimum which is 

consistently of about 6% lower for all age groups. Overall, the results show that the riskless 

bonds do not impact the household as strong as the metals. However, a reduction in risk is 

observable with an accompanied small reduction in return. 

 The results for the currencies reveal that the average monthly return amongst all 

household ages is lower when adding EUR/USD and JPY/USD to the portfolio. The monthly 

return of the portfolio with CHF/USD added is very close to the reference portfolio. All three 

currencies reduce the standard derivation as well as the biggest loss measured by the minimum 

compared to the household portfolio without an added asset. The currencies as well as all other 
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tested assets have an impact on the highest realized return measured by the maximum which is 

reduced for all portfolio with added assets compared to the reference portfolio. 

6.4.2 Portfolio Measures 

The following table 30 shows the results for the Sharpe Ratio, Value at Risk (VaR) and 

expected shortfall (ES) for each portfolio by varying over age. 

Table 30: Shows the performance measures for the portfolios without any assets added and with the safe haven 

added by a fixed percentage of 10%. 

Table 30 – Performance Measures 

Sharpe Ratio <35 35-44 45-54 55-64 65-74 75> 
       

No Assets added 5.88 6.10 6.20 6.26 6.07 5.60 

Gold Added 9.36 9.53 9.67 9.80 9.78 9.70 

Silver Added 7.32 7.38 7.41 7.42 7.42 7.37 

Copper Added 7.68 7.71 7.74 7.75 7.76 7.76 

Palladium Added 7.60 7.71 7.81 7.9 7.88 7.82 

10Y Bond Added 7.04 7.17 7.28 7.38 7.35 7.23 

1Y Bond Added 7.03 7.16 7.27 7.36 7.33 7.22 

EUR/USD Added 6.87 6.98 7.08 7.15 7.12 7.03 

JPY/USD Added 7.07 7.21 7.32 7.41 7.38 7.27 

CHF/USD Added 7.15 7.28 7.39 7.48 7.45 7.35 

             

VaR <35 35-44 45-54 55-64 65-74 75> 
       

No Assets added -6.55% -6.47% -6.56% -6.63% -6.42% -6.18% 

Gold Added -5.66% -5.75% -5.63% -5.88% -5.55% -5.33% 

Silver Added -6.53% -6.60% -6.41% -6.46% -6.29% -6.23% 

Copper Added -6.43% -6.64% -6.92% -7.15% -6.81% -6.30% 

Palladium Added -7.21% -7.28% -7.10% -7.14% -6.91% -6.93% 

10Y Bond Added -5.68% -6.07% -5.70% -5.89% -5.60% -5.54% 

1Y Bond Added -5.83% -5.99% -5.88% -5.97% -5.78% -5.58% 

EUR/USD Added -6.11% -6.30% -6.38% -6.15% -6.24% -5.80% 

JPY/USD Added -6.00% -6.04% -5.94% -6.05% -5.81% -5.70% 

CHF/USD Added -5.82% -6.01% -6.09% -6.14% -5.95% -5.60% 

              

ES <35 35-44 45-54 55-64 65-74 75> 
       

No Assets added -11.75% -11.42% -11.07% -10.71% -10.71% -10.70% 

Gold Added -9.49% -9.17% -8.85% -8.56% -8.57% -8.63% 

Silver Added -11.10% -10.80% -10.48% -10.24% -10.22% -10.32% 

Copper Added -11.61% -11.44% -11.23% -11.01% -10.99% -10.93% 

Palladium Added -11.75% -11.49% -11.17% -10.86% -10.85% -10.84% 

10Y Bond Added -10.67% -10.33% -9.96% -9.62% -9.63% -9.69% 

1Y Bond Added -10.65% -10.32% -9.97% -9.62% -9.64% -9.68% 

EUR/USD Added -10.86% -10.56% -10.24% -9.90% -9.92% -9.91% 

JPY/USD Added -10.63% -10.30% -9.95% -9.61% -9.62% -9.66% 

CHF/USD Added -10.79% -10.48% -10.15% -9.82% -9.83% -9.84% 
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 The results demonstrate that all portfolios which include a safe haven could increase 

the Sharpe Ratio. The improvement is consistent over all age groups for each portfolio. The 

addition of gold to the portfolio led to the highest enhancement by an average increase in Share 

Ratio by 3.62%. The next best increase in terms of Share Ratio was caused by copper, 

palladium and silver with an average increase, respectively by 1.77%, 1.72% and 1.37%. The 

1Y and 10Y bond improved the Sharpe Ratio on average by 1.22% while the EUR/USD, 

JPY/USD and CHF/USD improved the Sharpe Ratio on average over the age groups by: 1.02%, 

1.26% and 1.33%. These results show that all of the assets improve the ratio of excess return 

per unit of standard derivation. One can also observe from the Sharpe Ratio’s that the 

improvement is the highest for the portfolios with age below 35, 65-74 and above 75. 

The Value at Risk symbolized the maximum possible loss with 95% of certainty. Seven 

out of the nine assets decrease the VaR. The only safe haven assets which increase the VaR are 

copper and palladium. The best influence on the VaR have gold, the 10Y and the 1Y U.S. 

treasury bond which decrease the VaR by 0.84%, 0.72% and 0.63%. All three currencies 

decreased the VaR as well on average by 0.31% (EUR/USD), 0.55% (JPY/USD) and 0.53% 

(CHF/USD). The influence of silver on the VaR was limited as silver decrease the VaR on 

average only by 0.05%. The results show a pattern for the following age groups: below 35, 45-

54, 55-64 and 65-75 where the VaR could be decreased the most. Hence the effects for the age 

groups 35-44 and above 75 are weaker compared to the other age groups. 

 The results for the expected shortfall are align with the results for the VaR, namely that 

all assets except copper and palladium decrease the expected loss for the worst 5% of returns. 

Gold decreases the expected shortfall by around 2.18% on average. The next best decrease is 

caused by JPY/USD (1.1%) followed by the 1Y (1.08%) and the 10Y (1.08%) U.S. bonds. 

Copper and palladium on the other hand increase the expected shortfall by 0.14%, respectively 

0.1%. A clear pattern is visible when comparing the individual age classes. The average 

decrease for the expected shortfall is the highest for households below 35 years and becomes 

less the older the household becomes. For example, the average decrease in expected shortfall 

for a household below 35 years is 0.91% whereas the average decrease for a household between 

45-54 years is 0.85% and for a household older than 75 years is only 0.76%. 
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7. Discussion 

This part discusses the results in the same order as they were introduced in the previous section, 

being: individual testing for portfolio components, portfolio testing with and without human 

capital, and the addition of a safe haven asset to the existing portfolio. For each finding, we 

discuss what can and cannot be interpreted from the results. After the results are discussed 

individually, we combine the gained insights to create an overarching interpretation of the nine 

safe haven assets and individual age classes. Furthermore, we compare our key findings to prior 

research introduced previously in the paper. Next, we demonstrate, how a household can 

interpret the results and use them in practice. Lastly, we summarize our suggestions for future 

research. This discussion will help us to work towards the conclusion where we answer the 

main research question and its sub questions. 

Individual testing on entire period 

Gold reveals to have some safe haven properties over the entire testing period (1995 – 2018) 

against the S&P 500 which is our proxy for risky assets. While some authors such as Baur & 

McDermott (2010); Baur & Lucy (2010); Hood & Malik (2013) or Flavin (2013, 2014) found 

evidence for a similar testing period that gold is a safe haven against U.S. equity markets, other 

authors such as Ciner et al. (2013) found no evidence for this relation. Our results can neither 

agree nor disagree with both views as the level of significance and the value of the coefficients 

show no definite conclusion. 

Remarkably, the results of silver, copper and palladium are similar. Both metals show 

no safe haven or hedge status against the risky assets. The result of silver is in line with the 

results of Agyei-Ampomah et al. (2014) and Hood & Malik (2013) who concluded that silver 

is not a safe haven for U.S. equity in their studies. When considering copper, our results are 

opposed to Agyei-Ampomah et al. (2014) who in fact found evidence for copper being a safe 

haven for U.S. equity. The same goes for palladium where our study clearly found no evidence 

for this metal being a safe haven, whereas Agyei-Ampomah et al. (2014) identified palladium 

as a safe haven. However, the different time frame that was used can be one explanation for 

the difference. Gold, both U.S. Treasury bonds, the Yen and the Swiss Franc serve as a 

significant hedge and safe haven against the VIX. This implies that when the uncertainty of the 

markets is high, indicated by high positive VIX returns, the return for these assets are high as 

well. The Yen is the strongest safe haven for the VIX taking the significance and magnitude of 

the coefficients into account. This effect can be explained with the flight-to-quality where 
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investors seek for asset classes which have historically a low correlation with the market. This 

conclusion gets supported by Hiller et al. (2006) who presented evidence that gold has a low 

correlation with the stock market during times of a high market volatility.  

Noteworthy is the finding that the results of gold are contrary to the results of the other 

metals as one would expect similar results for assets within the same asset class. One possible 

explanation is that gold is not affected as strong by the business cycles as compared to other 

commodities (Lawrence, 2003). 

The results for the 10Y bond and 1Y bond are almost identical as both assets show 

significant hedge and safe haven properties for risky assets and not for the other three reference 

assets. Amongst all assets, the 1Y and the 10Y bonds are the most significant safe haven asset 

for the risky assets. Our results are in order with a number of related studies such as Andersen 

et al. (2007); Baele et al. (2010); Ciner et al. (2013) or Connolly et al. (2005). However, our 

results contrast the finding of Flavin et al. (2014) who concluded that only the 10Y bond and 

not the 1Y bond offers a protection for investments in the risky asstes. The reason for bonds 

being a consistent safe haven over 24 years is its general appearance as low risk investment. 

Piplack & Straetmans (2010) stated that U.S. bonds are considered as “flight-to-quality” assets 

which implies that investors seek to buy bonds in time of turmoil at the equity markets. 

Therefore, it was expected that the bonds act as a safe haven for the VIX, which can be seen 

by our study. 

The currencies reveal different results so that no common pattern can be seen amongst 

the three tested currencies. The Euro does not serve as a hedge or safe haven for risky assets 

but does serves as a (non-significant) safe haven for real estate and human capital. The Yen 

only shows hedge and safe haven qualities against the risky assets whereas the Swiss Franc 

does not show any safe haven properties. One reason for the differences among the currencies 

could be the fundamental different macroeconomic environment between the currencies. The 

result that the Yen serves as a safe haven for U.S. equity is in line with Kopyl & Lee (2016) 

and Ranaldo & Söderlind (2010). Nevertheless, Ranaldo & Söderlind (2010) found that the 

Swiss Franc has the best safe haven properties against U.S equity which cannot be concluded 

based on our results. In our study, the Euro serves as the best safe haven against real estate and 

human capital while Japanese Yen serves as the best safe haven for the risky assets. 
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Individual testing on sub-periods 

The individual testing over the entire period has the drawback that most of the asset do not 

behave consistent over 24 years. The sub-period analysis allows us to investigate the behavior 

of the assets over time. We first discuss the results for the risky assets, followed by real estate 

and human capital. 

 The assets which show overall the best safe haven properties against risky assets are 

gold, U.S. bonds, Euro and the Yen. Silver and the Swiss Franc show insignificant safe haven 

qualities only during some periods while the majority of coefficients for copper and palladium 

indicate that these two assets do not act as a safe haven for the risky assets. These results 

consent with the previously discussed results for gold, the U.S. bonds and Yen where we have 

found safe haven properties. However, the results for the Euro on the individual testing 

indicates that it does not serve as a safe haven whereas the sub-periods show that the Euro has 

negative coefficients for all tested periods. We assume that the difference is caused by the 

underlying nature of return distribution, because the distribution in one sub-period can differ 

vastly towards the whole dataset. The sub-periods which contain the most safe haven assets are 

sub-period 2 (1999-2002) and sub-period 6 (2014-2018). The sub-periods 4 & 5 ranging from 

2007 – 2013 show the least number of safe havens. The dot-com crisis starting in 2000 could 

be one reason for the increase of safe haven during this period. In accordance to the “flight-to-

quality” theory, investors moved their assets from risky assets to safer assets such as 

government bonds. Especially the three currencies experienced abnormal safe haven qualities 

during the dot-com period. Because the dot-com crisis mainly affected the U.S., we assume 

that the demand for the foreign currencies was high during the crisis which contributes to higher 

returns for these assets. However, this assumption cannot be proven with our data which allows 

further research. During the financial crisis in 2007-2008 and its aftermath, one can observe 

that much assets lost their status as significant safe haven which is a similar finding to Kopyl 

& Lee (2016). While not as significant, the bonds, Euro and Yen still hold their status in these 

periods as a safe haven for risky assets. Gold and the Swiss Franc experienced the most 

significant losses in terms of safe haven quality during the financial crisis. However, the data 

indicates in the last two periods that gold regains its status as safe haven asset. Especially in 

recent years, the data shows that the Japanese Yen holds the largest absolute coefficients which 

indicates great safe haven potential. 

 Following, this part discusses the results for the sub-periods including real estate. Three 

out of the nine assets show a safe haven pattern throughout the sub-periods by having a majority 



 

93 
 

of negative coefficients. These three assets are gold, silver and the Swiss Franc which therefore 

serve in retrospective as the best safe haven assets for real estate. Copper, palladium, U.S. 

bonds, Euro and the Yen do not show any clear pattern across the sub-periods because in some 

sub-periods they act as a safe haven whereas they do not act as one in other sub-periods. Most 

of these results are in line with the previous findings on individual testing. However, regarding 

gold, Euro and the Swiss Franc, the results of the individual testing suggest opposite results 

compared to the results found in the sub-period tests. Differences in the return distribution 

between the full sample and the sub-samples is one possible explanation for this phenomenon. 

This is especially relevant in the period of the subprime crisis where housing prices decreased 

tremendous. As one can observe at the Wilshire RESI index at graph 5, the housing price 

declined strongly between 2006 and 2008. We would expect that the period 4 (2007-2010) 

showcases this crisis but the effect can hardly be seen. The Euro and copper insignificantly 

show better safe haven properties but in general no patterns are observable. A possible 

explanation for the absence of safe havens during the financial crisis is the contagion effect as 

described by Dornbusch et al. (2000). They state that cross-market linkages after a shock can 

occur. The financial crisis was a crisis which did not focus on one certain industry (in 

comparison to the dot-com crisis) or country but rather influenced on a large-scale asset classes 

and countries. 

 Lastly, we focus on the sub-period results reflecting the human capital which can be 

found in table 24. None of the tested assets reveals to be a good safe haven for the human 

capital. Although gold shows safe haven properties during the last two periods, it did not show 

similar results for the four periods before. Furthermore, there is no clear pattern observable 

during the sub-period and nine assets. We assume that the synthetic construction of the human 

capital returns leads to a more stable result which is also displayed by the lower standard 

derivation and lower minima of the human capital compared to the risky assets or the real estate 

index. The absence of large negative results for human capital as compared to the S&P 500 

could be one explanation as to why the assets we considered do not serve as a safe haven asset 

to the human capital. One other possible explanation is, that simply the assets we tested do not 

serve as a safe haven while other assets might serve as a safe haven. Consequently, we suggest 

as further research to focus on the finding of a (historical) safe haven asset for the human 

capital. 
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Portfolio testing on entire period excluding human capital 

Previously we tested daily portfolio returns against nine possible safe haven assets for the years 

1998-2018. The results in table 25 show which asset serves as a hedge or safe haven for the 

portfolios excluding human capital. The results are relevant for households and researchers as 

it indicates whether a certain asset served as a safe haven for a household portfolio for the entire 

period. However, the reader needs to keep in mind that the tests were conducted with historical 

returns. One cannot derive the future safe haven status based on the historical development. 

Moreover, it is less straightforward to relate the portfolio results to other studies than it is for 

the individual testing results. This, since almost all prior research covered throughout our study 

conducts tests on whether an asset serves as a haven against a single asset (i.e. stocks) instead 

of a portfolio. 

 Our results show that there is no empirical evidence that gold serves as a safe haven for 

the portfolios excluding human capital. There is no clear pattern observable, and none of the 

coefficients are significant. Numerous researches are conducted that test the safe haven 

properties of gold against currencies, stock indices or governmental bonds. Amongst others 

Baur & McDermott (2010); Ciner et al. (2013); Flavin et al. (2014); Jaffe (1989); Lawrence 

(2003); Joy (2011) and Reboredo (2013) found evidence that gold serves a safe haven. 

However, all studies have different testing periods and some of those studies use different 

reference assets compared to our study. Table 13 shows the test results where we tested the 

safe haven properties of gold for the individual portfolio components. Contrary with most other 

papers, we do not find strong safe haven properties for gold over the entire period, but we do 

for sub-periods. The results on both, the individual testing as well as the portfolio testing on 

the entire time period, are aligned that gold does not serve as a safe haven over the entire period. 

  Silver shows safe haven properties with respect to <35 and 35-44-year-old households. 

Interestingly, the C3 coefficient is significantly (1%) positive for the age groups 45-54 and 55-

64 and significantly (1%) zero for the age groups 65-74 and >75. The derived portfolio weights 

imply that risky assets are concave and risk-free assets and real estate are convex with regards 

to the age of the household. If we compare the three portfolio components weights for the age 

groups <35 & 35-44 with 45-54 & 55-64, the weights for risk-free assets are equivalent whereas 

risky assets are higher and real estate is lower for the younger two groups. The difference in 

the C3 coefficient over age can be explained by the different portfolio weights for risky assets 

and real estate, because the individual testing showed that silver incorporates safe haven 

properties against real estate but not towards risky assets. 
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  The results show that Copper is not a hedge. Moreover, it serves as a strong safe haven 

for the <35, 35-44 and 45-54-year-old age groups under the 1% quantile but not for the 5% or 

10% quantile. There is however no clear safe haven sequence for copper over all age groups 

since there are multiple significantly positive and negative coefficients. 

  The 1Y and 10Y U.S. Treasury bonds indicate that both assets serve as a hedge for the 

household portfolios. The 1Y U.S. bond shows the strongest safe haven characteristics for daily 

portfolio returns without human capital. Flavin et. al (2014) found strong safe haven properties 

for the 10Y U.S. Treasury bonds but not for the 1Y bond. However, they have a different setup 

since they conduct their tests with weekly data for a 30-year period starting in 1980. The 

individual portfolio component tests show that both the 10Y and 1Y bond serve as a strong 

safe haven for risky assets, but not for real estate (table 17 & table 18). 

  Furthermore, the JPY/USD and CHF/USD are a hedge for daily portfolio returns 

amongst all age groups. The Swiss Franc does not serve as a safe haven, whereas the Japanese 

Yen does for all age groups, especially for the 45-54 and 55-64-years-old. This safe haven 

effect of the Yen is in line with the findings of Ranaldo & Söderlind (2010). They presented 

results that imply that both the CHF and JPY serve as a strong safe haven on U.S. stocks. For 

both the 45-54 and the 55-64-year old groups, risky assets (where we have used U.S. stocks as 

a proxy) have the highest portfolio weight. Both, palladium and Euro show the opposite of the 

safe haven effect that we aim to find since they both only show positive coefficients. 

 Overall, JPY, CHF, 1Y and the 10Y Year U.S. Treasury bonds serve as a hedge on 

daily portfolio returns for all age groups. The assets which are the closest to a consistent safe 

haven are the U.S. bonds, Yen and Swiss Franc. However, none of the nine tested assets shows 

a consistent safe haven pattern towards all age groups. This can be explained by the length of 

the period. Since the period spans over 21 years, it covers multiple crises, resurrection and 

retention periods which affects the return of the assets strongly. We overcome this drawback 

by the inclusion of sub-periods to our analysis.  

Flavin et al. (2014) found that U.S. Treasury bonds act as a safe haven against 

investments in the S&P 500. His study shows that gold and the 10Y U.S. Treasury bond are 

the most effective safe haven while the 1Y U.S. Treasury bond does not offer protection during 

market stress in the U.S. equity market. This is partially in line with our findings. The 1Y and 

10Y U.S. Treasury bonds show both strong safe haven properties for the portfolios, especially 

for the ones with high weights allocated to risky assets. However, the 1Y bond shows stronger 

safe haven properties than the 10Y bond for our results, which is the opposite for Flavin et al. 

(2014). Next to that, gold does not show any significant safe haven properties at all for us 
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whereas it does for their study. This can be explained by the fact that stocks represent at 

maximum 60% of our portfolios whereas stocks allocate 100% in their study since they use a 

single-asset framework. 

  Further research might lead to better insights reflecting what fraction of JPY, CHF, 1Y 

and 10Y U.S bonds should be added to the household portfolio in order to optimize the risk-

return-tradeoff. This, since our discussed results only imply that the four mentioned assets serve 

as a safe haven, but it does not measure the magnitude of the safe haven effects on the portfolio. 

Portfolio testing on entire period including human capital 

In this section we discuss the results of portfolios which include human capital besides risky 

assets, risk-free assets and real estate. The previous section discussed the results of the 

portfolios excluding human capital. This allows us to compare both results and identify the 

implications of adding human capital to the framework. Due to the limitations that a household 

above 75 years old does not have any human capital, we do not include households older than 

75 in this discussion. 

  Gold shows the exact opposite properties of a safe haven asset. The results imply that 

gold and portfolio returns including human capital move in the same direction. This is not in 

line with most prior research that finds strong safe haven relations for gold. Amongst others, 

Baur & McDermott (2010); Ciner et al. (2013); Hood & Malik (2013) and Reboredo (2013) 

found results that imply that gold serves as a safe haven. However, these studies test gold 

against a single asset instead of a portfolio. Furthermore, the five age groups have an average 

portfolio weight allocated to human capital of up to 95% (ranging from 15% to 95%). The 

constructed proxy for human capital returns is not similar to the single assets that prior research 

use as reference asset. Therefore, it is expected that we do not find similar results in our human 

capital portfolio testing as other researchers did in their single asset studies. However, the 

obtained results are expected after looking at the regression coefficients from the individual 

testing including gold. The regression of gold on human capital shows strictly positive 

coefficients. Therefore, it was expected that gold does not serve as safe haven on portfolios 

having a high fraction of wealth invested in human capital, especially for the younger 

households who have most of their wealth invested in human capital. 

  Silver does not show any hedge properties for the age groups of 45-54, 55-64 and 65-

74 years. However, silver serves as a (mostly non-significant) safe haven for the <35, 35-44 

and 45-54-year-old age groups. Silver does not show the same safe haven effect for the two 

older household groups (55-64; 65-74). The individual testing results reveal that silver has safe 



 

97 
 

haven properties for human capital (table 14). The observation that silver shows stronger safe 

haven properties for younger age groups is in line with the individual testing results since 

younger groups hold a larger investment in human capital compared to the older age classes. 

 The quantile regression parameters of copper show a similar pattern than silver does. 

The coefficients imply that copper is a strong safe haven for the younger three age groups and 

not for the older two groups. This could be explained by the fact that human capital has a 

significantly higher portfolio weight than the older two age groups. Just in line with silver, 

copper has negative coefficients against human capital in the individual testing. If we compare 

the results with the portfolios excluding human capital, we see that silver and copper show 

much stronger safe haven properties on the portfolios including human capital than the ones 

excluding human capital. 

  Similar to the portfolios excluding human capital, palladium does not serve as hedge 

nor as safe haven on the portfolios including human capital. Agyei-Ampomah et al. (2014) 

found that palladium does serve as a safe haven. However, they test palladium against several 

single assets, but not against a representation of a portfolio. The single assets they use as 

reference asset are not comparable to our human capital proxy, which makes it unsurprisingly 

that we do not find the same results for palladium. 

 The following result is surprising at first sight: all coefficients for the 10Y and 1Y U.S. 

Treasury bonds are positive and significant for the youngest three age groups. This is surprising 

since both assets, especially the 1Y bond, implied to serve as a safe haven for portfolios 

excluding human capital. It implies that both bonds do not serve as a safe haven or hedge while 

both assets are often seen as risk free. This can be explained by the used methodology to 

calculate the returns on human capital. As described in the methodology section, we discount 

all future income with the 3-month T-bill rate. We use this rate because we assumed that human 

capital should be treated as a risk-free asset. This 3-month T-bill rate is an often-used proxy 

for risk free returns. For more details, please refer to the methodology section 5.4. The 10Y, 

1Y and 3M U.S. interest rates have a very high correlation. The 5002 daily returns on the 1Y 

U.S. Treasury bond and the 3-month T-bill rate have for example a correlation of 0.99499. 

Therefore, it is not surprising that human capital moves very similar to the 10Y and 1Y bond 

and shows the complete opposite of safe haven properties. Since the study split the results into 

portfolios including human capital and excluding human capital, one can clearly observe the 

impact of the human capital. Because of the used methodology, the 10Y and 1Y U.S. bonds 

both do not serve as a safe haven, especially for younger households. The bonds show only for 
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oldest age group (65-74) some safe haven property which can be explained by the fact, that 

human capital only represents 15% of the portfolio for this age group. 

  The Euro serves as a safe haven for the youngest three age groups while it shows the 

opposite results for the older two groups. This implies that Euro is a strong safe haven for 

human capital since the portfolio allocation to human capital declines as the households get 

older. Additionally, this can be seen in the individual testing for the Euro against human capital 

which shows negative coefficients. This indicates that Euro is a strong safe haven on human 

capital as a single asset. These results get confirmed by looking at the portfolio testing results 

as the Euro is a safe haven for the young age groups where human capital is the single most 

valuable portfolio component. 

  It is the other way around for the Japanese Yen as the results show safe haven 

characteristics for the older two groups while it shows contrary results for the younger three 

groups. This can be partially explained by the coefficients of the individual testing which are 

positive for the Yen on human capital. As one could observe before, the Japanese Yen serves 

as a strong safe haven on portfolios excluding returns. The older the age of the household, the 

lower the human capital weight, and concluding the safe haven properties of the Yen are better.  

  The Swiss Franc does not show a clear relation to the portfolio returns. The coefficients 

from the quantile regression of CHF on human capital itself are very close to zero and non-

significant. Fatum & Yamamoto (2015) as well as Ranaldo & Söderlind (2010) found strong 

safe haven properties for the Swiss Franc against U.S. stocks. However, the portfolios 

constructed only have a very small allocation to risky assets, especially for the younger 

households which can explain the differences in results. 

  Combining this discussion with the previous discussion on portfolios excluding human 

capital, one can see that the 1Y bond shows the strongest safe haven characteristics for 

portfolios excluding human capital. The second-best safe haven asset for the portfolios without 

human capita is the Japanese Yen. These same two assets show safe haven properties only for 

the oldest age group (1Y bond) and the oldest two groups (Yen) for portfolios including human 

capital. The fact that the 1Y bond does not show the same properties for the other age groups 

is explained by the used methodology for human capital which links its returns to the 1Y and 

10Y bond returns. Copper and silver are the strongest safe haven assets for portfolios including 

human capital, especially for the youngest three groups. This can be explained by the strong 

safe haven properties of both metals on human capital itself. 
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Portfolio testing on sub-periods 

The previously discussed results on the portfolio testing reflect the entire period of 1998 until 

2018, both in- and excluding human capital. We split the 20-year period into five even periods 

of four years in order to gain insight whether the safe haven status of an asset stays constant or 

varies over time. This leads us to the following five subperiods: (2) 1999-2002 (dotcom crisis), 

(3) 2003-2006 (resurrection period), (4) 2007-2010 (financial crisis), (5) 2011-2014 

(resurrection period) and (6) 2015-2018 (retention period). The first sub-period (1995-1998) is 

not used in this section as the portfolio does not cover these years. Similar to before, we cover 

first the results without human capital followed by the results with human capital. The 

discussion focuses mainly on the <35-year-old group because the results for the different age 

groups are similar. However, we still consider the other age groups. 

Portfolio testing on sub-periods excluding human capital 

For the 2nd sub-period which starts in 1999 and ends in 2002, almost all assets show strong safe 

haven properties for the <35 years portfolio. Only copper and palladium show opposite results. 

Especially gold, silver, 10Y bond, 1Y bond, Euro, Japanese Yen and the Swiss Franc show 

significant safe haven characteristics. Similar results are found for the other age groups. Taking 

the absolute value of the coefficient into account, the Swiss Franc shows the largest negative 

value and thus the strongest safe haven properties for this sub-period. Both copper and 

palladium show predominantly positive coefficients for all age groups which indicates the 

opposite effects of a safe haven. The differences between the regression coefficients over the 

different assets can be partially explained by the behavior of the assets itself. Considering for 

example, the gold and palladium prices between the years 1999 until 2002 both indexed at 

January 1999 as a base to facilitate comparison. Gold moves between 87.76 and 121.12 and 

has a standard deviation of 6.87. Palladium moves between a broader range of 65.88-323.44 

and has a standard deviation of 59.34 which is almost nine times as high as the one for gold. 

Gold was less volatile in this period than palladium and thus shows better safe haven results. 

The sub-period is dominated by the dotcom crisis which lasted from the 11th of March 2000 

until the 9th of October 2002 (Ofek & Richardson, 2003). The S&P 500 fell by 45% in this 

period. Looking at these abnormal negative returns for risky assets, it was expected to find 

assets showing strong safe haven properties. In accordance to the “flight-to-quality” theory, 

investors moved their assets from risky assets to safer assets. 

  None of the nine tested assets implies to serve as a safe haven for the <35-year-old 

group in the third sub-period ranging from 2003 till 2006. Gold and palladium show signs of 



 

100 
 

being a weak safe haven. The C3 coefficients for silver, copper, 10Y bond, 1Y bond, Euro, Yen 

and Swiss Franc have extraordinarily high positive values and are significant on the 5% level. 

That means that on the worst 49 days for the portfolio, these seven assets also faced negative 

returns on average and do not serve as a safe haven. The stock and real estate market performed 

well during the period of 2003-2006. The S&P 500 increased by 61% over the entire sub-period 

and the real estate index increased by 88%. This leads to positive returns for the portfolios 

which consist for a vast majority out of risky assets and real estate. Since the portfolios 

performed well, investors had less need for a safe haven. One can reason that the good 

performance of the stocks and real estate lowered the demand for traditional safe haven assets 

and thus the return for traditional safe haven assets such as gold or U.S. bonds were also lower. 

The outstanding performance of the individual portfolio components explains the positive 

coefficients for the second sub-period. 

  The fourth sub-period represents the years of the financial crisis. The S&P 500 tumbled 

down in October 2007 while the real estate prices started decreasing earlier in February the 

same year. The price decreases were enormous which is displayed by the portfolio returns for 

the entire period. For example, the <35-year portfolio excluding human capital decreased by 

27% during the 4th sub-period. This is a period where a safe haven in a portfolio is desired to 

make the return less negative and to reduce risk and uncertainty. However, there are no assets 

besides silver that show consistent safe haven properties for the <35-year portfolios excluding 

human capital. The other age groups show similar results; however, the value of the coefficients 

differs. None of the assets implied to be a strong safe haven during 2007-2010 for the portfolio 

returns. However, a safe haven was most needed in this sub-period since it experienced the 

worst returns over all periods for the household portfolios. Our results are aligning with the 

results of Kopyl & Lee (2016) who found that most of the traditional safe haven lost their safe 

haven status during the financial crisis. This is clearly observable in our study as most of the 

assets which had in previous years safe haven properties, do not hold them during the period 

of the financial crisis. 

  The Swiss Franc shows the strongest safe haven characteristics for the fifth period, 

which runs from 2011 until 2014. Furthermore, both the 1Y and the 10Y bond are strong safe 

havens for most age groups during the 5th sub-period. Gold and silver also imply to serve as a 

safe haven, nonetheless none of the coefficients are significant. Most of the coefficients for the 

other assets (copper, palladium, Euro, Japanese Yen) are positive. Palladium and the Euro have 

exclusively positive coefficients. This implies that the other assets do not serve as a safe haven. 

The period from 2011 until 2014 was the resurrection after the financial crisis. The pattern 
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amongst the assets during the 5th sub-period led us believe that the insecurity rose after the 

financial crisis and the demand towards the traditional safe haven assets were high. Gold, silver, 

bonds and Swiss Franc are traditionally seen as safe havens from the point of investors and all 

of those assets showed positive returns when the S&P 500 decreased for this period. 

 Lastly, we discuss the results for the 6th period which started in 2015 and ended in 2018. 

Gold, silver, copper, 1Y U.S. bond, Euro, and Yen show strong safe haven characteristics. By 

looking at the value and the significance level of the quantile regression coefficients, it follows 

that copper is the strongest safe haven for this period. Silver shows partially safe haven 

characteristics and palladium, the 10Y bond and the Swiss Franc do not imply to have safe 

haven effects on this portfolio. Copper is also the strongest safe haven for 35-44 and >75-year 

old households. However, gold is the strongest safe haven for the other age groups (45-54, 55-

64 and 65-74). The 1Y bond, Euro and Yen show similar results for the older age groups as it 

does for the youngest, small negative coefficients which are mostly non-significant. 

  Overall, we have seen no asset that serves as a safe haven for a certain age group for all 

sub-periods. At most, one asset serves during three different periods as a safe haven for a certain 

age group. This means that there are on two periods this asset is not a safe haven. One of these 

two non-safe haven periods is always the 4th period – the period where the financial crisis 

happened. During this period, none one of the nine assets serves as a safe haven for any of the 

age groups. Connecting this insight with the previous discussions about the tests on the entire 

period lead to further conclusions. One reason for the absence of a consistent safe haven could 

be the 4th period covering the financial crisis where many of the safe haven assets lost their 

status as a safe haven. Taking everything into account, the 1Y bond is the asset which come a 

consistent safe haven asset the closest. 

  These results stress out how different safe havens can behave overtime. This study split 

the entire period into sub-periods which last four years. However, further research can be done 

of which smaller or different periods are considered. Further research can lead to better insights 

in order to determine before or during a certain period (e.g. retention period) which asset has 

the strongest safe haven properties. 

Portfolio testing sub-period including human capital 

In this section we cover the sub-period results for the age-varying portfolios including human 

capital. The >75-year household portfolio do not include human capital and hence are omitted 

from this discussion section. 
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During the period from 1999 to 2002, only the Euro and the Swiss Franc imply to have 

safe haven effects. The Yen on the other hand does not show any safe haven properties. 

Moreover, one should keep in mind that the results for the 1Y and 10Y U.S. Treasury bond are 

biased for portfolios including human capital. This, because we use the 3-month T-bill rate to 

calculate the net present value of human capital which is extremely high correlated with the 1Y 

and 10Y bond. All other assets do not show any form of safe haven effects for the youngest 

group. The Euro and the Swiss Franc imply to serve as a strong safe haven as well for older 

age groups, especially the 44-54-year-old group in specific. This sub-period is dominated by 

the dotcom crisis and only the Euro and Swiss Franc seem to be able to offer protection to 

portfolios including human capital. One possible explanation is that the crisis was mainly 

connected to U.S. technology companies and thus investors sought out to European currencies 

as a safe haven. For the portfolios excluding human capital, gold, silver, 10Y bond, 1Y bond, 

Euro, Japanese Yen and the Swiss Franc served as a safe haven during the same period. The 

Swiss Franc is for both portfolios (in- and excluding human capital) the strongest safe haven. 

  The second sub-period (2003-2006), does not show any safe haven characteristics for 

any of the nine assets. As explained before, the outstanding performance of the individual 

portfolio components explains the positive coefficients for the second sub-period. While the 

portfolios excluding human capital are mostly driven by risky assets and real estate, the 

portfolios including human capital, for example, for a <35-year-old households consist 95% of 

human capital, so that the risky asset, risk-free asset and real estate can almost be neglected. 

Adding the human capital to the portfolio does however not change the results as the assets still 

show no safe haven properties for a <35-year old households. However, the Swiss Franc and 

the Euro are strong safe havens for the 35-44-year-old age group. Also, the Yen, 1Y bond, 10Y 

bond gold and silver show safe haven properties. This is remarkable since the 35-44-year-old 

portfolios excluding human capital does not show any safe haven properties for any of the nine 

assets. The groups 45-54, 55-64 and 65-74 do not show any safe haven assets similar to the 

<35-year old group. This is in line with Ranaldo & Söderlind (2010) who found that the Swiss 

Franc serves as a safe haven against the USD, U.S. stocks and bonds. Similar relations for the 

CHF were found by Fatum & Yamamoto (2015). Even though the two studies tested the safe 

haven assets individually against the USD, U.S. stocks and bonds, their result is aligned with 

our interpretation for this sub-period. 

  The sub-period (2007-2010) covering the financial crisis only has copper that implies 

to serve as a safe haven for the youngest group. The other assets imply the opposite of the 

desired safe haven effect. For the Yen, the 1Y and the 10Y bond, even all four coefficients are 
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significantly positive. The age group 35-44 years does imply to have next to copper also silver 

as a safe haven. Copper does not show the same safe haven relation for the 55-64 and 65-74-

year-old groups. Table 15 shows the individual testing results for copper as a safe haven on 

human capital for the entire period and one can see that copper is a good safe haven for human 

capital. Table 24 shows the same testing results but then per sub-period. One can see that copper 

also is a strong safe haven in the 4th sub-period, however only the C0 coefficient is significant. 

For the portfolios excluding human capital there was no asset that serves as a safe haven during 

this financial crisis period, whereas copper does for the youngest three household portfolios 

including human capital. The young households with heavy exposure to human capital could 

have lowered their loses by investing in copper during the financial crisis. Furthermore, a young 

household is likely to face bigger risks in the case of unemployment than an older household 

because a larger fraction of its wealth is attributed by human capital, whereas an older 

household has on average larger savings and investments. 

  During the fifth period (2011-2014) gold, silver and copper partially show safe haven 

properties. All other assets do not show any clear relationship for the portfolio returns. For the 

35-44-year-old households gold, silver, the 10Y bond, Yen and the Swiss Franc show safe 

haven properties. The Swiss Franc is the strongest safe haven for all the age groups except the 

youngest during the 5th sub-period. This is similar to the portfolios excluding human capital. 

The found safe haven properties of the Swiss Franc are in line with Fatum & Yamamoto (2015) 

and Ranaldo & Söderlind (2010). 

The last period (2015-2018) has copper as the strongest safe haven for the youngest 

household group. Gold, silver, the 10Y bond and the Euro show safe haven characteristics to 

some extent, but do not imply to serve as a strong safe haven. The findings for the next age 

group, 35-44, are similar to the youngest group where copper is the strongest safe haven. This 

is relevant since this age group had evident different results for the prior sub-periods. For the 

45-54-year-old group, the Japanese Yen is the strongest safe haven instead of copper. 

Moreover, the two other currencies (Euro and Swiss Franc) show strong safe haven 

characteristics. The 55-64 and 65-74-year-old age groups follow the 45-54-year-old group by 

having the Yen as the strongest safe haven. 

  In conclusion, there is no asset that serves as a safe haven for a particular age group for 

all sub-periods. This can be partially explained by the different behavior of the reference asset 

(the portfolios) and safe haven assets as well as the different financial sentiment over time. In 

general, the 35-44-year-old group shows better results in terms of safe haven properties for the 

nine tested assets than the other age groups. For this age group, there are several assets that 
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serve in four out of five sub-periods as a safe haven whereas the maximum is three in other age 

groups. There are several changes in the significance level and the absolute value of the 

coefficient if one looks at the different age classes and compares them, although the big picture 

stays the same. This is very plausible since the human capital component of the portfolio 

decreases heavily as the household gets older and therefore also result in different returns. 

 Comparing the sub-period analysis results for the portfolios with and without human 

capital, one can observe that none asset serves as a safe haven for a certain age group for all 

sub-periods. For the portfolios excluding human capital, there are several assets that have 

strong safe haven properties during three sub-periods. For portfolios including human capital 

some assets even serve in four out of five periods as a safe haven. Interestingly, only copper 

shows strong safe haven properties during the 4th sub-period for portfolios including a large 

fraction of human capital. This fourth period runs from 2007 until 2010 and is dominated by 

the financial crisis which caused negative household portfolio returns. The sub-period analysis 

implies that it was not optimal to invest in one safe haven and leave it in your portfolio 

indefinitely. At first, because safe havens develop overtime and behave differently per sub-

period. Secondly, the reference asset itself (in this case the portfolio) also behaves differently 

depending on the sub-period. A crisis period or a resurrection period requires a different safe 

haven asset. The results are an important basis to get a better understanding of safe havens for 

household portfolios. However, the results do not tell us what portion of the asset should be 

added to the portfolio and what the effects are on risk and return measures. Furthermore, this 

study uses an ex-post perspective and further research could be done to ex ante predict safe 

havens for household portfolios. 

Addition of safe haven assets to portfolios 

While the other studies focus on the lower quantiles of the return distribution, this section 

discusses how the addition of one of the assets influence the portfolio in general by a number 

of portfolio measures. 

 The Sharpe ratios in table 30 show that all portfolios which include 10% fixed weight 

in a safe haven asset perform better than the portfolio without any added safe haven asset. 

Firstly, this shows that the safe haven assets improved the excess return per unit of risk. The 

households are thus better rewarded for the same risk. This insight can be best explained by the 

modern portfolio theory based on Markowitz (1952). Adding a new asset to any portfolio 

consisting of three or four assets is likely to improve the performance of the portfolio as parts 

of the unsystematic risk gets diversified away. The effect is especially large for assets which 
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have a low correlation with the other assets of the portfolio. This can be seen in our results as 

well because gold, silver, copper and palladium show the largest improvement in terms of the 

Sharpe ratio. These metals are generally low correlated with the S&P 500 and the real estate 

market. This result presents not only the positive impact of the safe haven asset on the portfolio 

but also the need for diversification. While our synthetic constructed portfolio might be a 

simplification by only including four assets, one needs to keep in mind that the S&P 500 is 

diversified in a sense that it includes 500 different companies. Still, the safe haven assets were 

able to make a significant difference and strengthen the need for diversification for a household 

portfolio. Our results align with the results of Hood & Malik (2013) and Jaffe (1989) who 

tested the effect of gold on a portfolio. Both studies concluded that gold increases the return of 

the portfolio while decreasing its standard ratio which is identical to our results. 

 Following, this study discusses the effect of the addition of the safe haven assets to the 

Value at Risk (VaR) and expected shortfall (ES). The motivation behind this testing is to 

measure by how much the safe haven asset can minimize the maximum expected losses. This 

paper states in the introduction that a goal of the study is to analyze the assets in regard to their 

potential to limit losses in times of market stress. The VaR, ES and Minimum are the used 

measures for this analysis. The findings of the prospect theory as introduced by Kahneman & 

Tversky (1979) strengthen the need to find assets which minimizes possible losses instead of 

an asset which maximizes the possible return. The prospect theory can be connected to 

household theories because a risk-averse household always chooses to minimize its possible 

losses as large losses can cause the household to default. Such a default can cause the family 

to lose their house or can force them to sell certain items which are necessary for a household. 

 By looking at the minimum return of each portfolio, one observes that eight out the nine 

assets cause the minimum to decrease. The minimum is the lowest historical return for the 

period. The only asset which has a negative effect on the minimum is copper. The most 

outstanding effect has the Japanese Yen which can lower the largest loss on average by 7-8% 

per age group. Gold and the two U.S. Treasury bonds have the next best results by lowering 

the largest loss on average by 6-7%. Silver, palladium, Euro and the Swiss Franc attributes to 

a decrease of about 4-7% across the age groups. The overall effect is immense as eight out of 

nine safe haven assets limit the largest loss by a substantial percentage. 

 The results from the VaR and ES reveals that copper as well as palladium cannot show 

an improvement for those risk measures. However, the other seven assets present a clear pattern 

that they can limit the VaR and ES across all age groups. The assets which show the best effect 

on the VaR and ES are in descending order gold, Yen, 10Y bond and 1Y bond. Both measures 
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are important to consider next to the minimum because they take the probability of the given 

event into account. Combining all three measures, the study shows that seven out of nine assets 

decrease the maximum loss as well as the probability of having such a loss. Moreover, the 

results are similar across all age groups. These results highly suggest the addition of safe haven 

assets into the portfolio of a risk-adverse household. However, our results are based on historic 

data so we cannot say by certainty that for example gold will continue having the same effect. 

Overarching interpretation 

The combination of the results and interpretation from the different tests we conducted cannot 

be considered straightforward as the parameters for each test vary. However, some patterns are 

perspicuously observable amongst the different results. 

 First and foremost, an ultimate safe haven which offers protection for many assets over 

a long period of time does not exist. Based on our results, gold, the U.S. Treasury bonds and 

the Japanese Yen come the closest to be an ultimate safe haven because they show on average 

the best results over all tests. Moreover, this study presents evidence that gold, the 10Y & 1Y 

U.S. bonds and the Japanese Yen serves the best for households with high expose to risky 

assets. Euro, silver and gold on the other hand serve as the best safe havens for real estate while 

copper and silver show on average the best results for the human capital. The risk-free assets 

are not considered in this discussion because by nature and mathematical understanding, there 

are no safe haven assets for a risk-free asset. When taking portfolios into account, the results 

are less clear because the portfolio itself is already diversified to some degree. However, our 

study shows that the Japanese Yen and the 10Y and 1Y U.S. bonds have the best safe haven 

properties amongst all age groups for portfolios excluding the human capital. The Japanese 

Yen is the strongest safe haven for all age groups taking significance and the absolute value of 

the coefficient into account. When considering portfolios with human capital, no consistent and 

significant safe haven asset could be found with our study. The asset which is the closet to a 

safe haven for the age classes of <35, 35-44 and 45-54 years is copper. Furthermore, it is the 

Yen and the Swiss Franc for households between 55-64 years and the 1Y U.S. bond for 

households between 65-74 years. 

 The second overarching insight gained from this study is that diversification leads to a 

significant improvement of the portfolio in terms of risk and return. The addition of the nine 

assets to our existing portfolio showed effectively that all nine assets improve the Sharpe ratio 

which is a measurement for the excess return per unit of risk. Moreover, the maximum loss and 

the probability of reaching the maximum loss are both reduced in magnitude. This reveals the 
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benefit of diversification as it can improve the return while reducing the risk. The assets which 

have the best effect on the portfolio based on this test are in line with our previous findings. 

These assets are gold, Japanese Yen and both U.S. Treasury bonds. 

 Additionally, our results show no significant differences between stationary and time-

varying portfolios as well as among different age groups. This implies that the age of a 

household does not have a major influence on the behavior of safe haven. The most important 

factor is the underlying allocation of assets. 

 Moreover, the results of our study can be connected to a number of existing theories. 

The flight-to-quality behavior can clearly be seen in our study because the assets which are 

traditionally seen as “safe” such as the U.S. bonds or gold do exhibit the best safe haven 

properties. The effects of the financial crisis (2007-2008) and its aftermath can be connected 

to the contagion effect because a pattern across assets was present that nearly all assets lost 

significant safe haven property. One assumption is that due to the contagion effect, the crisis 

affected such a wide range of assets and countries that eventually all of the safe haven assets 

were affected by it. This also shows that a crisis cannot not only create safe havens, it can also 

destroy the safe haven properties of an asset. The last theory which can be connected to our 

results is the prospect theory. Our results show that the addition of assets to a household 

portfolio can limit the probability of loses and thus strengthen the financial position of a 

household. 

Implementation for households 

This section describes how an individual household can transfer the gained insights from this 

study to practical application. An important factor to consider is that historic data was used. 

Thus, we cannot draw any conclusion about the future behavior of the portfolios or the safe 

haven assets. However, historic results and patterns can be used as an approximation for future 

behavior. The households are either invited to use the results of the portfolio testing if their 

portfolio allocation is similar to the constructed one or analyze the individual testing if their 

portfolio allocation differs. Following, the household has to consider the age group by which 

it is represented and interpret the assets which serves best for the given reference asset. 

 As described earlier, the nine assets this study considers as possible safe havens were 

selected by a number of factors. We only considered assets that are easily attainable and 

straightforward for a household that does not have deep knowledge about investing. Other 

possible safe havens, i.e. complex derivative products, might be too comprehensive or complex 

for the average household. The nine selected safe haven assets are easily accessible because no 
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advanced financial knowledge is required to understand, for example, gold or the U.S. 

government bond as an investment asset. The first strategy to gain exposure to one of the safe 

haven assets is by purchasing assets of companies which operate in that given field, e.g. a gold 

mining company or a fixed income asset management firm. Another strategy is the investment 

in ETF’s because they give direct exposure to the selected assets and indices. Moreover, ETF’s 

are often easier and cheaper to purchase, as for example, buying gold in its physical form. The 

number of ETF’s are large, and a household can find ETF’s to all assets which were considered 

by this study, e.g. currency ETF’s, bond ETF’s or commodity ETF’s. However, one needs to 

keep in mind the difference between an ETF and a direct investment in the commodity or a 

listed company that produces the commodity. An ETF is a basket of securities mimicking a 

given index (e.g. the gold price index or the EUR/USD rate) whereas the direct investment in 

one company does not mimic the index and holds more idiosyncratic risk. Besides the ETF’s 

and a direct investment in a company, other strategies can be followed by a household to gain 

exposure to the asset. One could for example, hold a physical position in the commodity or 

currency by simply purchasing and storing it. Regarding the U.S. treasury bonds, one can either 

invest in bond ETF’s to diversify over multiple maturities or purchase directly the U.S. bonds. 

Lastly, to gain exposure to different currencies, one could open a bank account in that currency 

or buy a currency ETF. One can find a list with exemplified products per safe haven asset in 

appendix 9. 

Recommendations for further research 

Our research is by nature restricted to what can be accomplished in the scope and limited time 

frame. Thus, a key insight from this study is to suggest further research. The suggestions cover 

areas which we were not able to cover due to time and comprehensiveness constraints or 

because the results that we found suggest that further research is needed. In this part, we 

describe further research suggestions besides the one already mentioned in other parts. 

  First, using data that follows a household over time rather than a triennial sample survey 

would allow one to study the household itself in more depth. One can for example, take the 

following events into account: getting (another) child, losing employment, promotion, 

buying/selling real estate, marriage, divorce etcetera. The triennial sample data would allow 

the researcher to let the household age over time. One could study a specific event in detail (for 

example: losing employment) or one can focus on one specific household group. 

  As described earlier, the methodology for human capital had to be simplified in order 

to allow us to include it in the household portfolio. Therefore, we did not consider factors like 
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education, employment status, health conditions, individual productivity levels and possible 

other factors that influence labor income. Our second further research suggestion is to use a 

similar setup as we used in our study, except that the approach should include human capital 

more extensively and include for example, some of the above-mentioned factors. 

 Furthermore, one could study one or more of the following characteristics that influence 

risk aversion in specific: sex, age, marital status, occupation, family size, education, income 

and total assets. We did not let the risk aversion vary per age class, but we used the average 

holdings from the SCF data to construct the portfolios. By introducing risk aversion to the 

framework, one could create multiple portfolios per age class by varying the risk aversion. The 

variation of the risk aversion can be justified by analyzing one or more of the mentioned 

characteristics. Such studies give insights if and to what extent risk aversion varies over these 

characteristics. 

 The used methodology leads us to two additional research recommendations. Because 

we assumed the efficient market hypothesis, none of the tests were conducted on lagged return 

data. However, one can argue that the effects of a crisis is not immediately reflected in the 

return data. Therefore, one further research recommendation is the inclusion of lagged return 

to one’s tests. Secondly, due to the size of the study, we only included the VIX during the first 

parts of the testing. Further research is invited to study the effects of the VIX more 

comprehensively.  

 Whereas our study only considered safe haven assets that were previously studied and 

that are realistic to understand for a nonprofessional investor, one could include numerous other 

possible safe haven assets. There are numerous other asset classes or derivative products that 

we did not consider in our study that could have potentially led to better or different results. 
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8. Conclusion 

This study closes the gap between existing safe haven studies and the risk diversification of 

households. Firstly, we analyze if there is a metal, bond or currency which protects individual 

household portfolio components against market stress. The four portfolio components are: 

risky assets, risk-free assets, real estate and human capital. Secondly, we construct several 

hypothetical portfolios which aim to represent a number of different households varying on the 

age of the head. The analysis is deepened by three variations. At first, we introduce the VIX as 

a measurement of market uncertainty to have a different view on the safe haven assets. 

Furthermore, we divide the period of 24 years into six sub-periods covering four years each to 

gain insight if the safe haven status of an asset stays constant or varies over time. Finally, we 

include the safe haven into existing portfolios to test how the portfolio behaves with the safe 

haven asset compared to the portfolio without the asset. In this section, we connect our findings 

with the research questions and the two sub questions of this thesis. 

Primarily, we cover the first sub question, “How well do our nine selected safe haven 

assets offset losses of the individual portfolio components and for the entire household 

portfolio?”. The key insight from this study is that gold, U.S. bonds and the Japanese Yen show 

on average the best safe haven properties which is in line with the related research. The 

empirical data suggests that gold, U.S. bonds and the Yen show the best safe haven properties 

against risky assets. The best safe haven qualities against real estate are shown by Euro, silver 

and gold. However, when considering human capital, silver and copper serve as the best safe 

haven. Gold, both U.S. Treasury bonds, the Yen and the Swiss Franc serve as a significant 

hedge and safe haven against the VIX, whereas Yen is the strongest amongst those assets. 

The portfolio results are less straightforward than the individual asset testing which 

indicates that the assets do not hold as strong safe haven qualities towards the portfolios which 

can be attributed to the diversification effect of the portfolio. However, the best safe haven 

assets for portfolios excluding human capital across all age groups are the Yen and both U.S. 

bonds. No consistent safe haven was found for portfolios including human capital whereas 

copper shows the best results for households below 54 years. Households between 55-64 years 

are best protected by the Japanese Yen and Swiss Franc, whereas a household aging between 

64-74 years has the 1Y U.S. bond as best safe haven asset amongst the tested assets. 

Furthermore, the results demonstrate that safe havens vary over time when taking the sub-

period analysis into account. 
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The differences between the different age groups when excluding human capital were 

insignificant although the portfolio allocation changes amongst them, which shows that the age 

of a household is not a crucial factor. When including human capital, the results between the 

different age groups vary due to the varying fraction of human capital. 

  Succeeding, we answer the second sub question “How do safe haven assets develop 

over time during sub-periods and do they show patterns and similarities?”. The nine tested 

assets show the strongest safe haven properties during the 2nd (1999-2002) and 6th (2014-2018) 

sub-period for the individual portfolio components. In the period where safe haven assets were 

most needed, the financial crisis and its aftermath, most assets lost their status as significant 

safe haven. Our results show clearly that the safe haven properties of all nine selected assets 

vary per sub-period. This holds for both the individual portfolio component results as well as 

for the total portfolio test results. 

 Combining all findings allows us to answer the main research question of this study: 

“Can safe haven assets limit losses of U.S. household portfolios during times of market 

stress?”. Our study shows that certain assets are able to limit the losses of a household portfolio 

during time of market stress. For portfolios excluding human capital, the Japanese Yen and the 

U.S. Treasury bonds show the best safe haven properties. However, no significant safe haven 

asset for portfolios including human capital could be found. One has to bear in mind that the 

safe haven properties vary significantly over the sub-periods. A certain asset can hold strong 

safe haven properties during one period and no safe haven properties during another period. 

Furthermore, only small differences regarding the safe haven characteristic of the assets arise 

when the age of the household changes. Adding a fixed weight of a safe haven asset revealed 

that seven out of nine assets decrease the maximum loss and the probability of reaching the 

maximum loss. This highlights the capability of the safe haven assets to protect a household in 

times of market stress. Ultimately, our thesis shows that it is clearly possible to use safe havens 

as a mean for loss limitation on U.S. household portfolios, however deeper and more extensive 

research in this field is needed to broaden the academic knowledge. 
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10. Appendix 

Appendix 1: Bloomberg Ticker Symbols 

Table 31 – Bloomberg Ticker names 

Asset /Index Bloomberg Ticker Name 

Gold Future Generic 1st 'GC' Future 

Silver Future Generic 1st 'SI' Future 

Copper Future Generic 1st 'HG' Future 

Palladium Future Generic 1st 'PA' Future 

10Y U.S. Treasury bond Future GT10:GOV 

1Y U.S. Treasury bond Future GT1:GOV 

3M U.S. Treasury bond Yield USGG3M 

CHF/USD Future Generic 1st 'SF' Future 

JPY/USD Future Generic 1st 'JY' Future 

EUR/USD Future Generic 1st 'EUR/USD' Future 

S&P 500 SPX:IND 

VIX VIX:IND 

Wilshire U.S. RESI INDEXNYSEGIS: WILRESI 

Table 31: Shows Bloomberg Ticker Symbols for each asset and index used in this paper. 

Appendix 2: Household Portfolio Allocation (no human capital) 

Average Value in 2001 (in thousands of 2016 dollars) 

Age Stocks Bonds Real Estate Sum 

Less than 35 90.3 22.6 79.5 192.4 

35-44 254.8 54.2 196.1 505.1 

45-54 504.1 107.6 273.9 885.5 

55-64 757.5 147.6 341.1 1246.2 

65-74 594.1 134.4 368.2 1096.7 

75 or older 409.7 129.3 232.2 771.2 

Percentages in 2001 

Age Stocks Bonds Real Estate Sum 

Less than 35 46.93% 11.77% 41.30% 100% 

35-44 50.45% 10.72% 38.82% 100% 

45-54 56.93% 12.15% 30.93% 100% 

55-64 60.79% 11.84% 27.37% 100% 

65-74 54.17% 12.26% 33.58% 100% 

75 or older 53.13% 16.77% 30.11% 100% 

Table 32: Shows the Household Portfolio allocation in 2001 for each age group ex. human capital. 
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Average Value in 2004 (in thousands of 2016 dollars) 

Age Stocks Bonds Real Estate Sum 

Less than 35 46.6 18.3 106.9 171.8 

35-44 247.3 52.4 258.7 558.4 

45-54 473.8 83.7 363.0 920.5 

55-64 746.5 157.0 468.0 1371.5 

65-74 554.2 128.8 368.4 1051.3 

75 or older 299.2 144.7 299.7 743.6 

Percentages in 2004 

Age Stocks Bonds Real Estate Sum 

Less than 35 27.13% 10.66% 62.21% 100% 

35-44 44.29% 9.39% 46.32% 100% 

45-54 51.47% 9.09% 39.43% 100% 

55-64 54.43% 11.45% 34.12% 100% 

65-74 52.71% 12.25% 35.04% 100% 

75 or older 40.23% 19.46% 40.31% 100% 

Table 33: Shows the Household Portfolio allocation in 2004 for each age group ex. human capital. 

 

Average Value in 2007 (in thousands of 2016 dollars) 

Age Stocks Bonds Real Estate Sum 

Less than 35 73.6 16.6 126.0 216.2 

35-44 239.4 46.9 277.8 564.1 

45-54 518.3 102.3 397.0 1017.6 

55-64 799.7 140.3 458.9 1398.9 

65-74 810.7 142.8 486.5 1439.9 

75 or older 407.3 134.6 322.5 864.5 

Percentages in 2007 

Age Stocks Bonds Real Estate Sum 

Less than 35 34.04% 7.69% 58.27% 100% 

35-44 42.43% 8.32% 49.25% 100% 

45-54 50.93% 10.05% 39.02% 100% 

55-64 57.16% 10.03% 32.81% 100% 

65-74 56.30% 9.92% 33.78% 100% 

75 or older 47.12% 15.57% 37.31% 100% 

Table 34: Shows the Household Portfolio allocation in 2007 for each age group ex. human capital. 
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Average Value in 2010 (in thousands of 2016 dollars) 

Age Stocks Bonds Real Estate Sum 

Less than 35 48.0 16.2 80.2 144.4 

35-44 173.1 43.7 194.4 411.1 

45-54 444.8 97.5 322.5 864.8 

55-64 672.4 152.2 414.1 1238.7 

65-74 582.6 152.8 387.1 1122.5 

75 or older 437.6 146.1 321.7 905.4 

Percentages in 2010 

Age Stocks Bonds Real Estate Sum 

Less than 35 33.26% 11.21% 55.53% 100% 

35-44 42.10% 10.62% 47.27% 100% 

45-54 51.43% 11.27% 37.30% 100% 

55-64 54.29% 12.29% 33.43% 100% 

65-74 51.90% 13.62% 34.48% 100% 

75 or older 48.33% 16.13% 35.53% 100% 

Table 35: Shows the Household Portfolio allocation in 2010 for each age group ex. human capital. 

 

Average Value in 2013 (in thousands of 2016 dollars) 

Age Stocks Bonds Real Estate Sum 

Less than 35 54.5 17.6 71.4 143.5 

35-44 274.9 54.4 207.3 536.6 

45-54 423.5 70.2 265.0 758.8 

55-64 611.8 120.1 335.2 1067.1 

65-74 759.6 147.2 399.6 1306.4 

75 or older 429.6 107.0 251.2 787.8 

Percentages in 2013 

Age Stocks Bonds Real Estate Sum 

Less than 35 37.97% 12.27% 49.76% 100% 

35-44 51.23% 10.13% 38.64% 100% 

45-54 55.81% 9.26% 34.93% 100% 

55-64 57.33% 11.25% 31.42% 100% 

65-74 58.14% 11.27% 30.59% 100% 

75 or older 54.53% 13.59% 31.89% 100% 

Table 36: Shows the Household Portfolio allocation in 2016 for each age group ex. human capital. 
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Average Value in 2016 (in thousands of 2016 dollars) 

Age Stocks Bonds Real Estate Sum 

Less than 35 40.0 16.0 78.7 134.7 

35-44 211.2 51.4 196.7 459.4 

45-54 563.9 95.8 326.8 986.4 

55-64 980.4 157.9 381.7 1520.0 

65-74 766.2 165.7 372.4 1304.3 

75 or older 804.6 147.4 366.9 1318.9 

Percentages in 2016 

Age Stocks Bonds Real Estate Sum 

Less than 35 29.69% 11.86% 58.45% 100% 

35-44 45.97% 11.20% 42.83% 100% 

45-54 57.16% 9.71% 33.13% 100% 

55-64 64.50% 10.39% 25.11% 100% 

65-74 58.74% 12.70% 28.55% 100% 

75 or older 61.00% 11.18% 27.82% 100% 

Table 37: Shows the Household Portfolio allocation in 2016 for each age group ex. human capital. 

Appendix 3: Household Portfolio Allocation (with human capital) 

Table 38 – Household Portfolio allocation Percentages in 1998 

Age Stocks Bonds Real Estate Human Capital Sum 

Less than 35 2.14% 0.68% 2.18% 95% 100% 

35-44 7.53% 1.77% 5.69% 85% 100% 

45-54 19.41% 3.99% 11.60% 65% 100% 

55-64 35.95% 6.81% 17.23% 40% 100% 

65-74 47.15% 11.45% 26.40% 15% 100% 

75 or older 45.39% 18.50% 36.11% 0% 100% 

Table 38: Shows the Household Portfolio allocation in 1998 for each age group including human capital. 

 

Table 39 – Household Portfolio allocation Percentages in 2001 

Age Stocks Bonds Real Estate Human Capital Sum 

Less than 35 2.35% 0.59% 2.07% 95% 100% 

35-44 7.57% 1.61% 5.82% 85% 100% 

45-54 19.92% 4.25% 10.83% 65% 100% 

55-64 36.47% 7.11% 16.42% 40% 100% 

65-74 46.04% 10.42% 28.54% 15% 100% 

75 or older 53.13% 16.77% 30.11% 0% 100% 

Table 39: Shows the Household Portfolio allocation in 2001 for each age group including human capital. 
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Table 40 – Household Portfolio allocation Percentages in 2004 

Age Stocks Bonds Real Estate Human Capital Sum 

Less than 35 1.36% 0.53% 3.11% 95% 100% 

35-44 6.64% 1.41% 6.95% 85% 100% 

45-54 18.02% 3.18% 13.80% 65% 100% 

55-64 32.66% 6.87% 20.47% 40% 100% 

65-74 44.80% 10.42% 29.78% 15% 100% 

75 or older 40.23% 19.46% 40.31% 0% 100% 

Table 40: Shows the Household Portfolio allocation in 2004 for each age group including human capital. 

 

Table 41 – Household Portfolio allocation Percentages in 2007 

Age Stocks Bonds Real Estate Human Capital Sum 

Less than 35 1.70% 0.38% 2.91% 95% 100% 

35-44 6.36% 1.25% 7.39% 85% 100% 

45-54 17.83% 3.52% 13.66% 65% 100% 

55-64 34.30% 6.02% 19.68% 40% 100% 

65-74 47.85% 8.43% 28.72% 15% 100% 

75 or older 47.12% 15.57% 37.31% 0% 100% 

Table 41: Shows the Household Portfolio allocation in 2007 for each age group including human capital. 

 

Table 42 – Household Portfolio allocation Percentages in 2010 

Age Stocks Bonds Real Estate Human Capital Sum 

Less than 35 1.66% 0.56% 2.78% 95% 100% 

35-44 6.32% 1.59% 7.09% 85% 100% 

45-54 18.00% 3.95% 13.05% 65% 100% 

55-64 32.57% 7.37% 20.06% 40% 100% 

65-74 44.12% 11.57% 29.31% 15% 100% 

75 or older 48.33% 16.13% 35.53% 0% 100% 

Table 42: Shows the Household Portfolio allocation in 2010 for each age group including human capital. 

 

Table 43 – Household Portfolio allocation Percentages in 2013 

Age Stocks Bonds Real Estate Human Capital Sum 

Less than 35 1.90% 0.61% 2.49% 95% 100% 

35-44 7.69% 1.52% 5.80% 85% 100% 

45-54 19.54% 3.24% 12.22% 65% 100% 

55-64 34.40% 6.75% 18.85% 40% 100% 

65-74 49.42% 9.58% 26.00% 15% 100% 

75 or older 54.53% 13.59% 31.89% 0% 100% 

Table 43: Shows the Household Portfolio allocation in 2013 for each age group including human capital. 
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Table 44 – Household Portfolio allocation Percentages in 2016 

Age Stocks Bonds Real Estate Human Capital Sum 

Less than 35 1.48% 0.59% 2.92% 95% 100% 

35-44 6.90% 1.68% 6.42% 85% 100% 

45-54 20.01% 3.40% 11.59% 65% 100% 

55-64 38.70% 6.23% 15.07% 40% 100% 

65-74 49.93% 10.80% 24.27% 15% 100% 

75 or older 61.00% 11.18% 27.82% 0% 100% 

Table 44: Shows the Household Portfolio allocation in 2016 for each age group including human capital. 

Appendix 4: Descriptive statistics for time-varying portfolios 

Excluding Human Capital 

  Obs. Mean Std Min. Max. Kurt. 

Monthly       
Household Portfolio (< 35Y) 240 0.0033 0.0500 -0.3270 0.1996 10.1547 

Household Portfolio (35Y - 45Y) 240 0.0031 0.0471 -0.3087 0.1821 9.8645 

Household Portfolio (45Y - 55Y) 240 0.0031 0.0444 -0.2837 0.1601 8.3749 

Household Portfolio (55Y - 65Y) 240 0.0030 0.0429 -0.2688 0.1479 7.5137 

Household Portfolio (65Y - 75Y) 240 0.0030 0.0425 -0.2715 0.1500 8.2450 

Household Portfolio (>75Y) 240 0.0030 0.0422 -0.2701 0.1489 8.3682 

Weekly       

Household Portfolio (< 35Y) 1049 0.0007 0.0235 -0.2643 0.1461 25.6353 

Household Portfolio (35Y - 45Y) 1049 0.0007 0.0216 -0.2342 0.1147 22.6045 

Household Portfolio (45Y - 55Y) 1049 0.0007 0.0200 -0.1978 0.0785 17.0326 

Household Portfolio (55Y - 65Y) 1049 0.0007 0.0194 -0.1765 0.0655 13.6558 

Household Portfolio (65Y - 75Y) 1049 0.0007 0.0192 -0.1800 0.0667 15.0829 

Household Portfolio (>75Y) 1049 0.0007 0.0190 -0.1856 0.0750 16.7787 

Daily       
Household Portfolio (< 35Y) 5002 0.0002 0.0124 -0.1190 0.1093 16.1126 

Household Portfolio (35Y - 45Y) 5002 0.0002 0.0112 -0.1103 0.0949 13.9097 

Household Portfolio (45Y - 55Y) 5002 0.0002 0.0101 -0.1025 0.0791 11.2003 

Household Portfolio (55Y - 65Y) 5002 0.0001 0.0096 -0.0983 0.0713 9.7708 

Household Portfolio (65Y - 75Y) 5002 0.0001 0.0095 -0.0990 0.0726 10.5599 

Household Portfolio (>75Y) 5002 0.0001 0.0096 -0.0969 0.0734 11.1023 

Including Human Capital 

  Obs. Mean Std Min. Max. Kurt. 

Monthly       
Household Portfolio (< 35Y) 240 0.0017 0.0373 -0.0925 0.2564 13.7670 

Household Portfolio (35Y - 45Y) 240 0.0016 0.0265 -0.0651 0.1771 12.1643 

Household Portfolio (45Y - 55Y) 240 0.0019 0.0194 -0.0493 0.0984 3.8208 

Household Portfolio (55Y - 65Y) 240 0.0023 0.0238 -0.1183 0.0676 2.9090 

Household Portfolio (65Y - 75Y) 240 0.0027 0.0352 -0.2201 0.1160 7.1619 

Household Portfolio (>75Y) 240 0.0030 0.0423 -0.2701 0.1489 8.3021 
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Weekly       
Household Portfolio (< 35Y) 1049 0.0004 0.0164 -0.1396 0.2180 48.6872 

Household Portfolio (35Y - 45Y) 1049 0.0004 0.0120 -0.1033 0.1517 42.7758 

Household Portfolio (45Y - 55Y) 1049 0.0004 0.0095 -0.0705 0.0858 15.5491 

Household Portfolio (55Y - 65Y) 1049 0.0005 0.0115 -0.0895 0.0412 6.0300 

Household Portfolio (65Y - 75Y) 1049 0.0006 0.0161 -0.1452 0.0505 12.3378 

Household Portfolio (>75Y) 1049 0.0007 0.0190 -0.1856 0.0750 16.7787 

Daily       
Household Portfolio (< 35Y) 5002 0.0001 0.0094 -0.1753 0.1962 101.2857 

Household Portfolio (35Y - 45Y) 5002 0.0001 0.0068 -0.1236 0.1403 95.1221 

Household Portfolio (45Y - 55Y) 5002 0.0001 0.0050 -0.0708 0.0840 42.6011 

Household Portfolio (55Y - 65Y) 5002 0.0001 0.0056 -0.0445 0.0360 6.3000 

Household Portfolio (65Y - 75Y) 5002 0.0001 0.0079 -0.0796 0.0546 8.8727 

Household Portfolio (>75Y) 5002 0.0001 0.0096 -0.0969 0.0734 11.1023 

Table 45: Shows the Descriptive statistics for time-varying portfolios. 

Appendix 5: Individual Testing on entire period for weekly data 

  Table 46 - Gold 

Weekly Risky asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t #obs 

C0 -0.0028 0.0274 -0.1023 0.9185 1253  0.0219 0.0229 0.9544 0.3399 1049 

C1(10%) -0.0413 0.1126 -0.3666 0.7139 125  0.0517 0.0664 0.7794 0.4357 104 

C2(5%) -0.1172 0.1725 -0.6795 0.4968 62  0.0977 0.0882 1.1074 0.2681 52 

C3(1%) -0.1310 0.3454 -0.3792 0.7046 12  0.0294 0.1527 0.1922 0.8476 10 
 Human Capital  VIX Index 

C0 0.2291 0.0597 3.8380 0.0001 1253  0.0052 0.0050 1.0407 0.2980 1253 

C1(10%) 0.3549 0.1979 1.7939 0.0728 125  -0.0033 0.0236 -0.1409 0.8880 125 

C2(5%) 0.2519 0.2481 1.0152 0.3100 62  0.0254 0.0368 0.6908 0.4897 62 

C3(1%) 0.3751 0.5837 0.6426 0.5205 12  0.0730 0.0867 0.8419 0.3998 12 

Table 46: Shows the quantile regression results for the tests include gold on a weekly return frequency. 

 

  Table 47 - Silver 

Weekly Risky asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t #obs 

C0 0.2520 0.0481 5.2337 0.0000 1253  0.0804 0.0392 2.0537 0.0400 1049 

C1(10%) 0.3329 0.2053 1.6213 0.1049 125  0.2407 0.1105 2.1787 0.0294 104 

C2(5%) 0.2537 0.3094 0.8199 0.4122 62  0.3598 0.1365 2.6353 0.0084 52 

C3(1%) 0.4479 0.5170 0.8664 0.3863 12  0.3018 0.2248 1.3427 0.1794 10 
 Human Capital  VIX Index 

C0 0.0228 0.1065 0.2143 0.8303 1253  -0.0341 0.0087 -3.9020 0.0001 1253 

C1(10%) -0.2294 0.3344 -0.6862 0.4926 125  -0.0633 0.0511 -1.2400 0.2150 125 

C2(5%) -0.4195 0.3943 -1.0639 0.2874 62  0.0123 0.0832 0.1478 0.8825 62 

C3(1%) -0.9180 0.9335 -0.9834 0.3254 12  0.0762 0.1520 0.5013 0.6162 12 

Table 47: Shows quantile regression results for the tests include silver on a weekly return frequency. 
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  Table 48 - Copper 

Weekly Risky asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t #obs 

C0 0.5066 0.0408 12.4207 0.0000 1253  0.0230 0.0349 0.6585 0.5102 1049 

C1(10%) 0.9779 0.1804 5.4218 0.0000 125  0.1091 0.0797 1.3688 0.1711 104 

C2(5%) 1.1129 0.2710 4.1059 0.0000 62  0.1345 0.0975 1.3800 0.1676 52 

C3(1%) 0.9764 0.7572 1.2896 0.1972 12  0.1890 0.1979 0.9550 0.3396 10 
 Human Capital  VIX Index 

C0 -0.0695 0.0946 -0.7348 0.4625 1253  -0.0692 0.0076 -9.1469 0.0000 1253 

C1(10%) 1.2830 0.3246 3.9525 0.0001 125  -0.0461 0.0349 -1.3203 0.1867 125 

C2(5%) 1.4847 0.4029 3.6856 0.0002 62  -0.0032 0.0525 -0.0603 0.9519 62 

C3(1%) 2.1273 0.9370 2.2704 0.0232 12  0.0357 0.1931 0.1849 0.8533 12 

Table 48: Shows the quantile regression results for the tests include copper on a weekly return frequency. 

 

  Table 49 - Palladium 

Weekly Risky asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t #obs 

C0 -0.0182 0.0574 -0.3171 0.7512 1253  -0.1014 0.0444 -2.2847 0.0223 1049 

C1(10%) 0.5416 0.2158 2.5097 0.0121 125  0.0113 0.1065 0.1060 0.9156 104 

C2(5%) 0.8535 0.2725 3.1316 0.0017 62  -0.0399 0.1456 -0.2738 0.7843 52 

C3(1%) 0.6843 0.4483 1.5264 0.1269 12  -0.1504 0.2504 -0.6005 0.5482 10 
 Human Capital  VIX Index 

C0 -0.1405 0.1256 -1.1182 0.2635 1253  0.0099 0.0104 0.9510 0.3416 1253 

C1(10%) 1.3101 0.3771 3.4745 0.0005 125  -0.0210 0.0398 -0.5278 0.5976 125 

C2(5%) 1.1343 0.3943 2.8763 0.0040 62  0.0135 0.0584 0.2306 0.8176 62 

C3(1%) 1.2214 0.7585 1.6103 0.1073 12  0.0760 0.1228 0.6183 0.5364 12 

Table 49: Shows the quantile regression results for the tests include palladium on a weekly return frequency. 

 

  Table 50 – 10Y U.S. Treasury bond 

Weekly Risky asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t #obs 

C0 -0.0730 0.0110 -6.6219 0.0000 1253  0.0185 0.0090 2.0666 0.0388 1049 

C1(10%) 0.0364 0.0357 1.0194 0.3080 125  -0.0383 0.0205 -1.8693 0.0616 104 

C2(5%) 0.1263 0.0468 2.6990 0.0070 62  -0.0359 0.0266 -1.3486 0.1775 52 

C3(1%) 0.3565 0.0947 3.7626 0.0002 12  -0.0476 0.0363 -1.3114 0.1897 10 
 Human Capital  VIX Index 

C0 0.0668 0.0245 2.7315 0.0063 1253  0.0127 0.0020 6.3935 0.0000 1253 

C1(10%) -0.1526 0.1148 -1.3300 0.1835 125  0.0054 0.0069 0.7861 0.4318 125 

C2(5%) -0.2632 0.1673 -1.5725 0.1158 62  0.0037 0.0102 0.3653 0.7149 62 

C3(1%) -0.3100 0.2016 -1.5379 0.1241 12  0.0524 0.0296 1.7717 0.0765 12 

Table 50: Shows the quantile regression results for the tests include the 10Y U.S. bond on a weekly return 

frequency. 
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  Table 51 – 1Y U.S. Treasury bond 

Weekly Risky asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t #obs 

C0 0.0003 0.0009 0.3444 0.7305 1253  0.0008 0.0007 1.2009 0.2298 1253 

C1(10%) -0.0174 0.0039 -4.4890 0.0000 125  -0.0017 0.0021 -0.8211 0.4116 125 

C2(5%) -0.0199 0.0053 -3.7671 0.0002 62  -0.0012 0.0031 -0.3985 0.6903 62 

C3(1%) -0.0356 0.0127 -2.8038 0.0051 12  -0.0008 0.0057 -0.1488 0.8817 12 
 Human Capital  VIX Index 

C0 0.0157 0.0020 7.9722 0.0000 1253  -0.0003 0.0002 -1.8857 0.0593 1253 

C1(10%) -0.0175 0.0075 -2.3472 0.0189 125  0.0000 0.0007 0.0657 0.9476 125 

C2(5%) -0.0246 0.0104 -2.3611 0.0182 62  0.0003 0.0011 0.2652 0.7908 62 

C3(1%) -0.0184 0.0237 -0.7743 0.4388 12  -0.0030 0.0032 -0.9418 0.3463 12 

Table 51: Shows the quantile regression results for the tests include the 1Y U.S. bond on a weekly return frequency. 

 

  Table 52 - EUR/USD 

Weekly Risky asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t #obs 

C0 0.0472 0.0168 2.8143 0.0049 1076  0.0147 0.0128 1.1467 0.2515 1049 

C1(10%) 0.2184 0.0705 3.1003 0.0019 107  0.0510 0.0312 1.6347 0.1021 104 

C2(5%) 0.1998 0.1040 1.9220 0.0546 53  0.0855 0.0373 2.2936 0.0218 52 

C3(1%) 0.1989 0.1836 1.0836 0.2786 10  0.0503 0.0764 0.6582 0.5104 10 
 Human Capital  VIX Index 

C0 0.1053 0.0361 2.9152 0.0036 1076  0.0000 0.0030 0.0117 0.9906 1076 

C1(10%) 0.2264 0.1294 1.7494 0.0802 107  -0.0021 0.0127 -0.1636 0.8701 117 

C2(5%) 0.2500 0.1533 1.6307 0.1030 53  0.0111 0.0186 0.5967 0.5507 59 

C3(1%) 0.5984 0.3290 1.8191 0.0689 10  0.0347 0.0597 0.5807 0.5615 11 

Table 52: Shows the quantile regression results for the tests include the EUR/USD on a weekly return frequency. 

 

  Table 53 - JPY/USD 

Weekly Risky asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t #obs 

C0 -0.1492 0.0184 -8.1159 0.0000 1253  0.0298 0.0137 2.1722 0.0298 1049 

C1(10%) -0.2203 0.0722 -3.0507 0.0023 125  -0.0238 0.0323 -0.7374 0.4609 104 

C2(5%) -0.1927 0.1022 -1.8853 0.0594 62  -0.0047 0.0423 -0.1117 0.9111 52 

C3(1%) -0.2371 0.2106 -1.1260 0.2602 12  -0.0152 0.0741 -0.2047 0.8378 10 
 Human Capital  VIX Index 

C0 0.1028 0.0412 2.4952 0.0126 1253  0.0277 0.0033 8.3638 0.0000 1253 

C1(10%) -0.3976 0.1237 -3.2140 0.0013 125  0.0438 0.0119 3.6669 0.0002 125 

C2(5%) -0.5541 0.1512 -3.6659 0.0002 62  0.0571 0.0166 3.4452 0.0006 62 

C3(1%) -0.7130 0.2900 -2.4583 0.0140 12  0.0209 0.0476 0.4379 0.6615 12 

Table 52: Shows the quantile regression results for the tests include the JPY/USD on a weekly return frequency. 
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  Table 54 - CHF/USD 

Weekly Risky asset  Real Estate 

 Coef. Std. Err. t P>t #obs  Coef. Std. Err. t P>t #obs 

C0 -0.0469 0.0186 -2.5144 0.0119 1253  0.0100 0.0148 0.6748 0.4998 1049 

C1(10%) 0.0588 0.0709 0.8302 0.4064 125  0.0336 0.0332 1.0117 0.3117 104 

C2(5%) 0.0233 0.0984 0.2368 0.8128 62  0.0688 0.0401 1.7164 0.0861 52 

C3(1%) 0.0350 0.1913 0.1829 0.8548 12  0.0825 0.0779 1.0598 0.2892 10 
 Human Capital  VIX Index 

C0 0.1312 0.0407 3.2204 0.0013 1253  0.0151 0.0034 4.4978 0.0000 1253 

C1(10%) 0.1372 0.1292 1.0626 0.2880 125  0.0051 0.0185 0.2775 0.7814 125 

C2(5%) 0.0579 0.1468 0.3942 0.6934 62  0.0291 0.0203 1.4341 0.1515 62 

C3(1%) 0.1104 0.2468 0.4473 0.6546 12  0.0086 0.0581 0.1477 0.8826 12 

Table 54: Shows the quantile regression results for the tests include the CHF/USD on a weekly return frequency. 

Appendix 6: Quantile regression coefficients for portfolios in- and excluding 

human capital on a weekly interval 

Table 54 - Weekly quantile regression coefficients for stationary portfolios excluding human capital 
            

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

< 35 

C0 1049 0.0303 0.1799*** 0.1992*** -0.1486 -0.0084 0.0011 0.0325** -0.0112 -0.0025 

C1(10%) 104 0.0408 0.3133** 0.1177 0.0565 -0.0527 -0.0026 0.0991* -0.0468 0.0603 

C2(5%) 52 0.138 0.4758 0.1617 -0.0151 -0.0603 0.0005 0.0995 -0.0013 0.0875 

C3(1%) 10 0.0799 0.4943** 0.3363** -0.0541** -0.0675** 0.0024** 0.097** -0.0249** 0.1223** 
            

35-

44 

C0 1049 0.0244 0.271*** 0.3932*** -0.1712 -0.0393*** 0.0011 0.0505** -0.0673*** -0.0158 

C1(10%) 104 0.0277 0.4272** 0.2851 0.0959 -0.0389 -0.0034 0.1316* -0.0816 0.0492 

C2(5%) 52 0.1225 0.5588** 0.3882 0.2042 -0.0372 -0.0005 0.1343 -0.0739 0.1011 

C3(1%) 10 0.2276 0.8721** 0.3867** 0.0097** -0.1261** 0.0099** 0.1481** 0.0338** 0.2307** 
            

45-

54 

C0 1049 0.0224 0.2951*** 0.2951*** -0.1703 -0.0523*** 0.001 0.0554* -0.0884*** -0.0209 

C1(10%) 104 0.0274 0.3855** 0.3855** 0.1352 -0.0152 -0.0045 0.1259* -0.0913 0.0179 

C2(5%) 52 0.082 0.5633** 0.5633** 0.3459 -0.015 -0.002 0.1552 -0.0851 0.1084 

C3(1%) 10 0.2044 0.9555** 0.9555** -0.0606** -0.1325** 0.0107** 0.197** 0.0008** 0.259** 
            

55-

64 

C0 1049 0.0202 0.3149*** 0.5154*** -0.1667 -0.0646*** 0.0009 0.0596*** -0.1082*** -0.0258 

C1(10%) 104 0.0111 0.407** 0.4304** 0.2524* -0.0079 -0.0056 0.1251** -0.0939 0.0172 

C2(5%) 52 0.0982 0.6472*** 0.5132 0.4849 -0.0051 -0.0056 0.1925 -0.0906 0.1215 

C3(1%) 10 0.1915 1.0618** 1.0172** 0.0695** -0.1177** 0.0078** 0.2399** -0.048** 0.287** 
            

65-

75 

C0 1049 0.019 0.2857*** 0.4507*** -0.1712** -0.052*** 0.001 0.0554** -0.0891*** 0.0368 

C1(10%) 104 0.019 0.4118** 0.3573** 0.1405 -0.0222 -0.0044 0.127** -0.0921 0.1342 

C2(5%) 52 0.1446 0.6227** 0.4713* 0.2878 -0.0262 -0.002 0.1753** -0.0631 0.259 

C3(1%) 10 0.2072 0.9439** 0.6531 -0.057 -0.1278 0.0106 0.1949 0.0046 0*** 
            

>75 

C0 1049 0.0256 0.2835*** 0.4053*** -0.1815** -0.0392** 0.0012 0.0523** -0.0681*** -0.0162 

C1(10%) 104 0.0255 0.4554** 0.3029* 0.1321 -0.0457 -0.003 0.1357** -0.0932 0.0506 

C2(5%) 52 0.0783 0.5141* 0.4078 0.1454 -0.059 -0.001 0.1384* -0.0783 0.1183 

C3(1%) 10 0.2389 0.9243** 0.4035 0.0149 -0.1423 0.0118 0.1522 0.0327 0.2387 

Table 54: Shows the quantile regression coefficients for stationary portfolio’s excluding human capital on a 

weekly interval per age group. ***, **, * indicate significance at the 0.01, 0.05, 0.10 level respectively. 
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Table 55 - Weekly quantile regression coefficients for stationary portfolios including human capital 
            

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

< 35 

C0 1049 0.1856*** 0.0673 -0.0379** -0.1098** 0.0339 0.0108*** 0.0658*** 0.037** 0.0815*** 

C1(10%) 104 0.2735* -0.1465 1.0453*** 0.912*** -0.1223* 
-
0.0134*** 0.1629 -0.3058*** 0.0745 

C2(5%) 52 0.1693 -0.2843 1.1443*** 0.7895*** -0.213 -0.0172 0.1389 -0.4013*** 0.0181 

C3(1%) 10 0.2644 -0.6337** 1.4685** 0.7578** -0.1976** -0.0115** 0.3139** -0.4843*** 0.0952** 
            

35-

44 

C0 1049 0.2543*** 0.1505 0.045** -0.1897** 0.0342* 0.0149*** 0.0968*** 0.0277** 0.1015 

C1(10%) 104 0.334* -0.1177 1.4865*** 1.2473*** -0.2086* -0.0164** 0.1805 -0.4226*** 0.0604 

C2(5%) 52 0.2805 -0.3521 1.5249*** 1.0207*** -0.2729* -0.0214 0.2352* -0.5318*** 0.0787 

C3(1%) 10 0.4358 -0.8448** 2.0047** 1.1238** -0.288** -0.0203** 0.5043** -0.6793*** 0.1779** 
            

45-

54 

C0 1049 0.2767*** 0.4135*** 0.4773*** -0.3526** -0.0187** 0.0167*** 0.1396*** -0.071** 0.0712 

C1(10%) 104 0.4165 0.089 2.0821*** 1.6092*** -0.2353* -0.0133 0.39** -0.735*** 0.0863 

C2(5%) 52 0.822** 0.1944 2.7401*** 2.3537*** -0.1952** -0.0207 0.5535** -0.6425*** 0.2604* 

C3(1%) 10 1.5943** -0.2123** 4.9934*** 1.9893** -0.5945** -0.0007** 1.4433** -1.1307*** 0.807** 

            

55-

64 

C0 1049 0.1137* 0.5027*** 0.7779*** -0.3116 -0.087*** 0.007*** 0.1107*** -0.1652*** -0.0157 

C1(10%) 104 0.0688 0.7386** 1.348*** 0.7167** -0.1941 0.0021 0.319* -0.5152*** 0.0834 

C2(5%) 52 0.5095 1.2979** 1.8687*** 1.484*** -0.1071 0.0015* 0.408 -0.3375 0.2572** 

C3(1%) 10 1.6825** 3.8676*** 0.652** 1.6893** -0.4726** 0.0751** 1.011** 0.5491** 1.0944*** 
            

65-

75 

C0 1049 0.0341 0.3635*** 0.5701*** -0.2087** -0.0662*** 0.0019 0.0691** -0.1156*** 0.0087 

C1(10%) 104 -0.0329 0.4835 0.4481 0.2574 -0.0233 -0.0047 0.1396 -0.1311 0.1388 

C2(5%) 52 0.1366 0.832*** 0.7277** 0.4706 -0.0325 -0.0042 0.1977* -0.1217 0.4016* 

C3(1%) 10 0.4764 1.6398*** 0.8308 0.2544 -0.1673 0.0205 0.3231 0.1281 0*** 

            
Table 55: Shows the quantile regression coefficients for stationary portfolio’s including human capital on a 

weekly interval per age group. ***, **, * indicate significance at the 0.01, 0.05, 0.10 level respectively 
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Appendix 7: Quantile regression coefficients for portfolios excluding human 

capital on a daily interval per age group 

Table 56: Shows the quantile regression coefficients for stationary portfolio’s excluding human capital on a daily 

interval per sub-period for a 35-44-year-old household. ***, **, * indicate significance at the 0.01, 0.05, 0.10 

level respectively. 

Table 56 - Sub-period analysis for a household 35-44 excluding Human Capital  

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

2 

(1999-

2002) 

C0 988 -0.1266*** -0.0636 0.2539*** 0.1856 -0.0971*** -0.0136*** -0.2043*** -0.1139*** -0.2552*** 

C1(10%) 98 -0.3668 -0.0271 0.3439 0.3106 -0.1548 -0.0514*** -0.4418*** -0.3054* -0.5923*** 

C2(5%) 49 -0.3292 -0.1703 0.5846** 1.1554 -0.1463 -0.0531 -0.4709* -0.5024 -0.6515 

C3(1%) 9 -0.6413 -1.5619** 1.3093*** -2.2201** -0.6061** -0.0858** -1.4761** -0.5291** -1.5889** 

            

3 

(2003-

2006) 

C0 994 -0.2085*** -0.1188 0.1073 -0.0058 -0.0342 -0.0039 -0.0427 0.0202 -0.0796 

C1(10%) 94 -0.5371 -0.7572 0.3431 0.0591 0.0233 -0.0029 -0.1793 -0.1941 -0.2113 

C2(5%) 49 0.5582 1.0611 0.8607 0.1613 0.1822** 0.0177 0.2963* 0.0106 0.3607 

C3(1%) 9 1.6502 4.1331** 3.3632** -0.6034** 1.5382** 0.0244** 1.7468** 0.6031** 1.9633** 

            

4 

(2007-

2010) 

C0 1000 0.0275 0.0953 0.2329*** 0.1138 -0.0362*** -0.0038*** 0.0458*** -0.05*** 0.0018 

C1(10%) 100 -0.0005 -0.2001 0.1261 0.1639 0.0735 0.0011 0.0756 -0.0034 0.0169 

C2(5%) 50 0.0875 -0.0543 -0.1334 0.3348 0.0572 0.0042 0.1453 0.0312 0.082 

C3(1%) 10 0.4199 -0.7521** -1.2372** -0.4655** 0.2362** 0.0273** -0.1563** 0.2097** -0.0233** 

            

5 

(2010-

2013) 

C0 998 -0.0115 0.1845 0.3623*** 0.2081*** -0.1001*** -0.0014*** 0.1414*** -0.0528 0.0574 

C1(10%) 99 -0.3285 -0.2122 0.2897 0.6063 -0.066 -0.0064*** 0.141 0.1005 -0.1595* 

C2(5%) 49 -0.2734 0.1419 0.3492 0.7361 -0.0902 -0.0083*** 0.1118 0.1267 -0.28* 

C3(1%) 9 -0.2491 -0.3035** -0.2871** 0.7801** 0.0109** -0.0173*** -0.0152** 0.214** -0.739** 

            

6 

(2014-

2018) 

C0 999 -0.0968** 0.0806** 0.2134*** 0.1812 -0.0664*** -0.0029*** -0.0143 -0.1556*** -0.0974*** 

C1(10%) 102 -0.5317*** -0.6071 -0.0984 -0.0513 -0.1011 -0.0099*** -0.1102 -0.2186 0.0614 

C2(5%) 49 -0.4893 -0.3163 -0.3864** -0.3553 -0.0197 -0.004 -0.1832 -0.2675 -0.2152 

C3(1%) 8 0.0236 -0.4088** -1.5461** 0.4073** 0.181** -0.0194** 0.015** -0.0961** -0.0408** 
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Table 57: Shows the quantile regression coefficients for stationary portfolio’s excluding human capital on a daily 

interval per sub-period for a 45-54-year-old household. ***, **, * indicate significance at the 0.01, 0.05, 0.10 

level respectively. 

 

 

 

 

 

 

 

 

 

 

 

Table 57 - Sub-period analysis for a household 45-54 excluding Human Capital 

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

2 

(1999-

2002) 

C0 988 -0.1216*** -0.064 0.2502*** 0.1749 -0.0935*** -0.0131*** -0.1931*** -0.1103*** -0.2432*** 

C1(10%) 100 -0.3527 0.0482 0.4263* 0.326 -0.1972 -0.0548*** -0.4552*** -0.2869 -0.5923*** 

C2(5%) 50 -0.4359 -0.3197 0.563** 0.9208 -0.1408 -0.0515 -0.5778* -0.4362 -0.7702*** 

C3(1%) 9 -0.3453 -1.0647** 1.0432*** -2.275** -0.2923** -0.0823** -1.2428** -0.6254** -1.3929** 

            

3 

(2003-

2006) 

C0 994 -0.216*** -0.1117 0.1486 -0.0071 -0.0427 -0.0044 -0.0522 0.028 -0.0947 

C1(10%) 96 -0.6591 -0.6773** 0.7431** 0.0484 0.026 -0.0079 -0.1273 -0.2137 -0.179 

C2(5%) 49 0.5636 1.7997 1.871** 0.6804 0.2143 0.0269 0.46 0.1415 0.5982 

C3(1%) 9 2.0298 4.2473** 4.529** 1.9187** 0.9942** 0.0157** 1.1423** 0.0989** 1.2873** 

            

4 

(2007-

2010) 

C0 1000 0.031 0.1249*** 0.2946*** 0.1438*** -0.0493*** -0.0054*** 0.0594*** -0.0749*** 0.0012 

C1(10%) 100 0.0355 -0.0774 0.3096 0.1957 0.06 0.001 0.1436 -0.012 0.048 

C2(5%) 50 0.141 0.1655 -0.1913 0.4137 0.0455* 0.0037 0.0775 0.0331 0.0301 

C3(1%) 10 0.4865 -0.1998** -0.6213** -0.0633** 0.3225** 0.0173** -0.1368** 0.2444** 0.0576** 

            

5 

(2010-

2013) 

C0 998 -0.0018 0.2406 0.4532*** 0.2536*** -0.1185*** -0.0015*** 0.1732*** -0.0691*** 0.0711 

C1(10%) 99 -0.2545 0.054 0.5449 0.8008*** -0.0805 -0.0064*** 0.202 0.1265 -0.1181* 

C2(5%) 49 -0.3753 0.0304 0.4657 0.7524 -0.1177 -0.0093*** 0.1342 0.1264 -0.2852* 

C3(1%) 9 -0.0228 0.1299** -0.3045** 0.9129** 0.0329** -0.0147*** 0.0038** 0.3183** -0.8581** 

            

6 

(2014-

2018) 

C0 999 -0.1098*** 0.0898** 0.2514*** 0.2021 -0.081*** -0.0035*** -0.0199 -0.183*** -0.1099*** 

C1(10%) 100 -0.5853*** -0.6478 0.0327 -0.1061 -0.1221 -0.009 -0.0938 -0.2448** 0.0722* 

C2(5%) 49 -0.5924* -0.4578 -0.3169 -0.4546 -0.0387 -0.0047 -0.2278 -0.3319 -0.2528 

C3(1%) 9 0.6707 0.1839** -1.2581** 1.0324** 0.2839** -0.0107** 0.4254** 0.0693** 0.1071** 
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Table 58: Shows the quantile regression coefficients for stationary portfolio’s excluding human capital on a daily 

interval per sub-period for a 55-64-year-old household. ***, **, * indicate significance at the 0.01, 0.05, 0.10 

level respectively. 

 

 

Table 58 - Sub-period analysis for a household 54-64 excluding Human Capital  

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

2 

(1999-

2002) 

C0 988 -0.1166*** -0.0641 0.2448*** 0.1658 -0.0902*** -0.0126*** -0.1829*** -0.1061*** -0.232*** 

C1(10%) 100 -0.3228 -0.0461 0.3402 0.2111 -0.1886 -0.0533*** -0.4145*** -0.3417 -0.5833*** 

C2(5%) 50 -0.4511 -0.2632 0.52** 0.7423 -0.1662 -0.0552 -0.5803 -0.3197 -0.7927*** 

C3(1%) 9 -0.4946 -1.2084** 1.2283*** -2.6045** -0.1336** -0.0697** -0.7961** -0.3938** -1.0011** 

            

3 

(2003-

2006) 

C0 994 -0.2189*** -0.1017 0.1899 -0.005 -0.0511 -0.0049 -0.0608 0.0357 -0.1081*** 

C1(10%) 96 -0.4688 -0.1692 0.6926 -0.6886 0.1261 -0.0044 -0.0143 -0.0557 0.0098 

C2(5%) 49 -0.1081 0.9978 0.8452 0.9274 0.1195 0.0055 0.0181 0.002 0.0976 

C3(1%) 9 0.8607 2.4035** 3.032** 3.1016** -0.0469** 0.0208** -0.0486** -0.4833** 0.0763** 

            

4 

(2007-

2010) 

C0 1000 0.0342 0.1572*** 0.3612*** 0.1762*** -0.0638*** -0.0071*** 0.0742*** -0.1033*** 0.0003 

C1(10%) 100 0.0312 0.0012 0.3233 0.0485 0.0424 -0.0013 0.1402 -0.0257 0.0382 

C2(5%) 50 0.1999 0.3173 -0.0082 0.3924 -0.001 -0.0009 0.1577 -0.0433 0.0577 

C3(1%) 10 0.9309 0.5955** -0.5584** 0.5203** 0.3339** 0.0068** -0.1251** 0.0533** 0.0138** 

            

5 

(2010-

2013) 

C0 998 0.0084 0.2932*** 0.5369*** 0.2949*** -0.1349*** -0.0016*** 0.2021*** -0.0842*** 0.0836*** 

C1(10%) 99 -0.2236 0.2305 0.7323*** 0.8525*** -0.0965* -0.0061*** 0.2412* 0.156 -0.0681 

C2(5%) 49 -0.3149 0.2899 0.7498 0.9286 -0.1492 -0.0098*** 0.2522 0.1216 -0.1854 

C3(1%) 9 -0.168 0.1534** -0.0345** 1.1083** -0.0003** -0.0152** 0.0368** 0.3883** -0.8747** 

            

6 

(2014-

2018) 

C0 999 -0.1206*** 0.0969* 0.2836*** 0.2188*** -0.0934*** -0.0039*** -0.0248 -0.206*** -0.12*** 

C1(10%) 100 -0.5557*** -0.5392 0.1612 -0.1609 -0.1144 -0.0096 -0.0605 -0.2256 0.0735 

C2(5%) 49 -0.5611** -0.5448 -0.3194 -0.5077 -0.002 -0.0039 -0.0985 -0.1948 -0.127 

C3(1%) 9 0.9866 0.5204** -0.9821** 1.3588** 0.2763** -0.0102** 0.5191** 0.0301** 0.1707** 
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Table 59: Shows the quantile regression coefficients for stationary portfolio’s excluding human capital on a daily 

interval per sub-period for a 65-74-year-old household. ***, **, * indicate significance at the 0.01, 0.05, 0.10 

level respectively. 

 

 

 

Table 59 - Sub-period analysis for a household 54-64 excluding Human Capital  

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

2 

(1999-

2002) 

C0 988 -0.1226*** -0.0653 0.2547*** 0.1769 -0.0944*** -0.0132*** -0.1945*** -0.1113*** -0.2454*** 

C1(10%) 100 -0.3604 0.0351 0.4061* 0.2984 -0.2178 -0.0584*** -0.4356*** -0.329 -0.5774*** 

C2(5%) 50 -0.3871 -0.2493 0.5885** 0.9062 -0.1435 -0.0548 -0.6046* -0.2999 -0.8149*** 

C3(1%) 9 -0.3311 -1.0005** 1.0188*** -2.1748** -0.271** -0.0816** -1.2075** -0.6048** -1.3553** 

            

3 

(2003-

2006) 

C0 994 -0.2211*** -0.1106 0.1649 -0.006 -0.046 -0.0046 -0.0554 0.0315 -0.1001*** 

C1(10%) 96 -0.6324 -0.5722 0.7504 0.0919 0.0743 -0.004 -0.1271 -0.1789 -0.1709 

C2(5%) 49 0.1708 1.0178 0.775** 0.995 0.2512 0.0246 0.2282 0.0204 0.3224 

C3(1%) 9 1.8064 4.247** 4.7056** 2.157** 0.8393** 0.0109** 0.9747** 0.1489** 1.1019** 

            

4 

(2007-

2010) 

C0 1000 0.0329 0.1377*** 0.3215*** 0.1572*** -0.0548*** -0.006*** 0.065*** -0.0853*** 0.0007 

C1(10%) 100 0.1136 0.0464 0.3661 0.2447 0.0679 0.0013 0.1768 -0.013 0.0704 

C2(5%) 50 0.2029 0.2452 -0.0841 0.4636 0.0301* 0.0011 0.1133 0.0074 0.0552 

C3(1%) 10 0.5556 -0.0394** -1.0896** 0.1271** 0.3992** 0.0127** -0.2402** 0.1651** 0.0188** 

            

5 

(2010-

2013) 

C0 998 0.0013 0.2613 0.4873*** 0.271*** -0.1258*** -0.0016*** 0.1851*** -0.0753*** 0.0761 

C1(10%) 99 -0.2477 0.1033 0.6198*** 0.875*** -0.0884 -0.0063*** 0.2339 0.1478 -0.1 

C2(5%) 49 -0.3078 0.1749 0.6275 0.8921 -0.1368 -0.0098*** 0.1867 0.1033 -0.251* 

C3(1%) 9 -0.0627 0.1385** -0.2438** 0.9878** 0.0248** -0.0153** 0.0119** 0.3476** -0.8915** 

            

6 

(2014-

2018) 

C0 999 -0.1144*** 0.0933** 0.2645*** 0.2099 -0.0858*** -0.0037*** -0.0216 -0.1923*** -0.1144*** 

C1(10%) 100 -0.5606*** -0.6304 0.012 -0.1829 -0.1148 -0.009 -0.0872 -0.2176** 0.0867** 

C2(5%) 49 -0.696** -0.6428 -0.3413* -0.4684 -0.0482 -0.0054 -0.2474 -0.3416 -0.2872 

C3(1%) 9 0.3223 -0.1118** -1.3553** 0.7431** 0.1689** -0.0213** 0.0769** -0.1726** 0.0177** 
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Table 60: Shows the quantile regression coefficients for stationary portfolio’s excluding human capital on a daily 

interval per sub-period for a >75-year-old household. ***, **, * indicate significance at the 0.01, 0.05, 0.10 level 

respectively. 

 

 

 

 

 

 

 

 

Table 60 - Sub-period analysis for a household >75 excluding Human Capital 

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

2 

(1999-

2002) 

C0 988 -0.1364*** -0.0671 0.2744*** 0.2031 -0.1047*** -0.0146*** -0.2228*** -0.1237*** -0.2776*** 

C1(10%) 100 -0.4171 -0.0067 0.3994* 0.4044 -0.206 -0.06*** -0.5456*** -0.3335** -0.6935*** 

C2(5%) 50 -0.3486 -0.2091 0.6868** 1.5339 -0.1991 -0.06 -0.5646* -0.6882 -0.73 

C3(1%) 9 -0.6077 -1.7145** 1.4956*** -2.2193** -0.6549** -0.0853** -1.6242** -0.5489** -1.711** 

            

3 

(2003-

2006) 

C0 994 -0.2187*** -0.1279 0.104 -0.0079 -0.0333 -0.0039 -0.0421 0.0206 -0.0796 

C1(10%) 96 -0.5088 -0.7931 0.2835* 0.0711 0.0244 -0.0036 -0.1802 -0.2102 -0.2183 

C2(5%) 49 0.6553 1.276 1.5822 0.5251 0.1664** 0.011 0.3773 0.0905 0.4846 

C3(1%) 9 0.8733 3.4128** 3.5566** -1.0206** 1.491** 0.0281** 1.6181** 0.2729** 1.7032** 

            

4 

(2007-

2010) 

C0 1000 0.0293 0.0974 0.2387*** 0.1175 -0.0366*** -0.0039*** 0.0461*** -0.0496*** 0.0014 

C1(10%) 100 0.0001 -0.2101 0.1252 0.2011 0.0825 0.0006 0.0661 0.0074 0.0154 

C2(5%) 50 0.102 -0.0545 -0.1737 0.4024 0.0672 0.0046 0.1342 0.0422 0.0801 

C3(1%) 10 0.4321 -0.9387** -1.4379** -0.3712** 0.2498** 0.0301** -0.2121** 0.2542** -0.0495** 

            

5 

(2010-

2013) 

C0 998 -0.0138 0.1832 0.3628*** 0.2095*** -0.1018*** -0.0015*** 0.1419*** -0.053 0.0572 

C1(10%) 99 -0.3117 -0.1895 0.3366 0.6208 -0.0671 -0.0069*** 0.1417 0.1182 -0.1575* 

C2(5%) 49 -0.3183 0.1506 0.4069 0.7571 -0.1019 -0.0093*** 0.1358 0.1347 -0.269* 

C3(1%) 9 -0.2348 -0.3535** -0.3668** 0.7422** 0.0183** -0.018*** -0.0337** 0.215** -0.7636** 

            

6 

(2014-

2018) 

C0 999 -0.097** 0.0815** 0.2125*** 0.1823 -0.0655*** -0.0029*** -0.0135 -0.1549*** -0.0978*** 

C1(10%) 100 -0.5696*** -0.6073 -0.0544 -0.0152 -0.1166 -0.0089 -0.1044 -0.2165* 0.0757* 

C2(5%) 49 -0.4997 -0.3486 -0.343** -0.1896 -0.0202 -0.0057 -0.2032 -0.2973 -0.2685 

C3(1%) 9 -0.023 -0.4844** -1.6254** 0.3481** 0.185** -0.0199** 0.0115** -0.0871** -0.0429** 
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Appendix 8: Quantile regression coefficients for portfolios including human 

capital on a daily interval per age group 

Table 61: Shows the quantile regression coefficients for stationary portfolio’s including human capital on a daily 

interval per sub-period for a 35-44-year-old household. ***, **, * indicate significance at the 0.01, 0.05, 0.10 

level respectively. 

 

 

 

 

 

 

 

Table 61 - Sub-period analysis for a household 35-44 including Human Capital 

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

2 

(1999-

2002) 

C0 988 0.2546*** 0.2175*** -0.0034 0.1271 0.1847*** 0.0518*** 0.1467*** 0.0741 0.1859*** 

C1(10%) 98 0.0904 -0.1319 0.1934 0.3344 0.0368 0.0117 -0.2853 0.1152 -0.2808* 

C2(5%) 49 0.0265 -0.1212 0.0951 0.7292 0.0804 0.0151 -0.2971 0.1881 -0.3364* 

C3(1%) 9 0.0559 0.1208** -0.1241** -0.2617** -0.0924** -0.0038** -0.451** 0.1744** -0.6215** 

            

3 

(2003-

2006) 

C0 994 -0.1266*** -0.0636 0.2539*** 0.1856 -0.0971*** -0.0136*** -0.2043*** -0.1139*** -0.2552*** 

C1(10%) 94 -0.3668 -0.0271 0.3439 0.3106 -0.1548 -0.0514*** -0.4418*** -0.3054* -0.5923*** 

C2(5%) 49 -0.3292 -0.1703 0.5846** 1.1554 -0.1463 -0.0531 -0.4709* -0.5024 -0.6515 

C3(1%) 9 -0.6413 -1.5619** 1.3093*** -2.2201** -0.6061** -0.0858** -1.4761** -0.5291** -1.5889** 

            

4 

(2007-

2010) 

C0 1000 0.0856** -0.0207 -0.2457*** -0.085 0.0743*** 0.0298*** 0.007 0.1136*** 0.0605*** 

C1(10%) 100 0.0415 -0.1124 -0.0817 0.0416 0.0792* 0.0315*** -0.044 0.1172*** 0.0124 

C2(5%) 50 0.1008 -0.0048 0.0054 0.0717 0.0859* 0.0316*** -0.0384 0.1273** 0.0016 

C3(1%) 10 0.329 -0.0193** -0.3874** -0.1267** 0.2332** 0.0584*** 0.0292** 0.3306*** 0.1951** 

            

5 

(2010-

2013) 

C0 998 -0.0165 0.1707 0.3063 0.0852 -0.1234 0.0096*** 0.1177 -0.1228 0.0642** 

C1(10%) 99 -1.161 -1.162 0.2306 -0.0804 -0.2964 0.0073* -0.2811 -0.4296** -0.7879** 

C2(5%) 49 -1.75* -0.7104 0.461 0.0522** -0.468 0.0183 -0.3972 -1.2931 -1.5634*** 

C3(1%) 9 -5.4678** -2.941** 5.3022** 3.8802** -1.1905** -0.0002** 1.5321** -2.6517** -2.3404** 

            

6 

(2014-

2018) 

C0 999 0.1805** 0.4549*** 0.0583 0.2323 0.0449 0.0113*** 0.0924 0.0993 0.1075 

C1(10%) 102 -0.3282 0.0019 -0.1575 0.147 -0.0255 0.0055 0.1532 -0.1021 0.1091 

C2(5%) 49 -0.3282 -0.0383 -0.243* -0.2371 0.0945 0.0098 0.0997 -0.0901 0.1796 

C3(1%) 8 -2.047 -5.0747** -2.1792** 0.6577** 0.1878** 0.0062** -0.8203** -0.3806** -0.7007** 
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Table 62: Shows the quantile regression coefficients for stationary portfolio’s including human capital on a daily 

interval per sub-period for a 45-54-year-old household. ***, **, * indicate significance at the 0.01, 0.05, 0.10 

level respectively. 

 

Table 62 - Sub-period analysis for a household 45-54 including Human Capital 

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

2 

(1999-

2002) 

C0 988 0.2026*** 0.2115*** 0.1958 0.2935 0.1452*** 0.0485*** 0.0136** -0.0017 0.0217** 

C1(10%) 98 0.1619 0.2665 0.2508 0.5744 0.1261 0.0216 -0.5565*** 0.2302 -0.6025*** 

C2(5%) 49 0.1606 -0.0355 0.1086 -0.3872 0.1069 0.0109 -0.6348*** 0.2562 -0.8152*** 

C3(1%) 9 0.7286 0.6791** 0.287** 0.5812** 0.1152** 0.0097** -0.883** 0.2715** -0.9828** 

            

3 

(2003-

2006) 

C0 994 -0.0806 0.2419** 0.3117 -0.1246 0.2095*** 0.0437*** 0.1727*** 0.224*** 0.1623 

C1(10%) 94 0.508 2.333 -0.0899 -0.5899 -0.0072 0.0817*** -0.2195 0.0863 -0.1374 

C2(5%) 49 0.0323 2.5077 0.601 0.4378 -0.0967 0.0609 -0.6752 -0.2012 -0.5826* 

C3(1%) 9 2.6773 1.9079** 0.1439** 2.8625** 1.2048** -0.0111** 2.5409** 1.9679** 3.6263** 

            

4 

(2007-

2010) 

C0 1000 0.1361*** 0.0553 -0.142 -0.0157 0.0612*** 0.0355*** 0.0416* 0.0915*** 0.0722*** 

C1(10%) 100 0.1544 -0.1123 -0.1242 0.0495 0.1664*** 0.0505*** -0.125 0.2321*** -0.0242 

C2(5%) 50 0.2421 0.0554 -0.2184 0.0017 0.1524** 0.0624*** -0.0669 0.3051*** 0.0327* 

C3(1%) 10 0.7734 -0.0924** -1.0616** -0.4502** 0.5217** 0.1223*** 0.0433** 0.7283*** 0.3938** 

            

5 

(2010-

2013) 

C0 998 0.0057 0.593 1.0799*** 0.5537** -0.304*** 0.001** 0.3974*** -0.2272*** 0.1609* 

C1(10%) 99 -0.8174 0.2008 1.8836** 2.3213 -0.4407* -0.0128* 0.616 -0.1356 -0.7236** 

C2(5%) 49 -1.2411 0.4552 2.3909 2.1964 -0.6748* -0.0178 0.7213 -0.0997 -1.2206** 

C3(1%) 9 -3.7772 -4.1848** 2.3362** 0.5429** -0.9551** -0.0042** -0.6496** -0.5008** -3.357** 

            

6 

(2014-

2018) 

C0 999 -0.0192 0.3958*** 0.3512*** 0.3866* -0.0748* 0.0024** 0.0367 -0.1699*** -0.0662 

C1(10%) 102 -1.2542*** -1.6538* -0.4604 -1.0815 -0.2856 -0.0207 -0.1885 -0.6029*** -0.2456 

C2(5%) 49 -0.9933** -1.3134 -0.1943 -0.3555 -0.1133 -0.0163 -0.139 -0.6285 -0.3508 

C3(1%) 8 0.7534 0.1424** 0.5185** 0.0269** -0.1508** -0.0092** 0.6223** -0.1491** 0.2371** 
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Table 63: Shows the quantile regression coefficients for stationary portfolio’s including human capital on a daily 

interval per sub-period for a 55-64-year-old household. ***, **, * indicate significance at the 0.01, 0.05, 0.10 

level respectively. 

 

Table 63 - Sub-period analysis for a household 54-64 including Human Capital  
 

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

2 

(1999-

2002) 

C0 988 -0.0473 0.0173 0.3534*** 0.3054 -0.0398 0.0045 -0.202*** -0.1209*** -0.253*** 

C1(10%) 98 0.1164 0.3749 0.6958 0.7508 0.1083 0.0065 -0.4861 0.0687 -0.5102* 

C2(5%) 49 0.6144 0.6845 0.753* -0.1815 0.3533 0.0157 -0.4619* 0.0607 -0.6048 

C3(1%) 9 0.4947 -0.1166** 0.8904** -0.7651** 0.4467** -0.0199** -1.0665** -0.2145** -1.044** 

            

3 

(2003-

2006) 

C0 994 -0.2561** -0.0051 0.3377 -0.0517 0.0303 0.0116*** 0.0087 0.1364 -0.0481 

C1(10%) 94 -0.017 0.4874* 0.7316 1.5732 0.0201 0.0006 -0.0565 -0.099 -0.1503 

C2(5%) 49 0.9682 3.6116 1.6208** 3.1623 -0.1148 -0.018 0.3106 -0.0754 0.5986 

C3(1%) 9 0.4073 10.4443** 24.0123*** 6.9307** 0.2585** 0.1635** -0.7358** -5.0066** -0.9086** 

            

4 

(2007-

2010) 

C0 1000 0.1157** 0.236 0.3914*** 0.2246 -0.0579*** 0.0083*** 0.1114*** -0.1007*** 0.0278 

C1(10%) 100 0.1896 0.2385 0.1267 0.5246 0.0389 0.0229 0.0268 0.1777 0.0577 

C2(5%) 50 0.4712 0.4767 0.4178 1.3583 -0.1912 0.018 -0.1031 -0.032 -0.1055 

C3(1%) 10 0.9546 0.8665** -0.2334** 2.6921** -0.0687** -0.0694** 0.1888** -0.4524** 0.0815** 

            

5 

(2010-

2013) 

C0 998 0.02 0.5085*** 0.9163*** 0.4923*** -0.2361*** -0.002** 0.3375*** -0.1655*** 0.1355 

C1(10%) 99 -0.4629 0.3321 1.4628*** 1.5089* -0.1889* -0.0115*** 0.4315* 0.1679 -0.2192 

C2(5%) 49 -0.6838 0.4073 1.4899 1.5463 -0.3235 -0.0166*** 0.424 0.1133 -0.5176** 

C3(1%) 9 -0.8587 -0.3347** -0.2472** 1.4445** -0.1585** -0.0237** -0.1044** 0.6336** -2.4113** 

            

6 

(2014-

2018) 

C0 999 -0.1306** 0.1949** 0.3852*** 0.3171*** -0.1183*** -0.0038*** -0.0169 -0.2602*** 

-

0.1418*** 

C1(10%) 102 -0.6498** -0.775 0.0055 0.0179 -0.1603 -0.0125 -0.1867 -0.3049 0.077 

C2(5%) 49 -0.6399* -0.7627 -0.5185 -0.6214 -0.0269 -0.0048 -0.1849** -0.2005 -0.1974 

C3(1%) 8 1.724** 0.9069** -0.111** 1.9183** 0.1265** -0.01** 1.0388** -0.0589** 0.4977** 



 

139 
 

Table 64: Shows the quantile regression coefficients for stationary portfolio’s including human capital on a daily 

interval per sub-period for a 65-74-year-old household. ***, **, * indicate significance at the 0.01, 0.05, 0.10 

level respectively. 

 

Table 64 - Sub-period analysis for a household 65-74 including Human Capital  

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

2 

(1999-

2002) 

C0 988 -0.1247*** -0.0591 0.2983*** 0.2179 -0.096*** -0.012*** -0.2191*** -0.126*** -0.2758*** 

C1(10%) 98 -0.0843 0.3257 0.6058* 0.5713 -0.1156 -0.0307 -0.399* -0.1895 -0.4839* 

C2(5%) 49 0.1623 0.2708 0.8106** 1.3548 0.0133 -0.0131 -0.5968 -0.2207 -0.6926 

C3(1%) 9 1.1589 0.6492** 1.102*** -0.407** 0.4796** 0.0661** -0.5495** 0.4262** -0.3058** 

            

3 

(2003-

2006) 

C0 994 -0.2481*** -0.113 0.1946 -0.0136 -0.0383 -0.0029 -0.0501 0.0486 -0.1004 

C1(10%) 94 -0.7588 -0.7171* 0.6657 -0.098 0.1332 -0.0029 -0.0896 -0.208 -0.1628 

C2(5%) 49 0.6705 2.3017 1.0615** 1.4487 0.3099 0.0199 0.3009 0.1952* 0.511 

C3(1%) 9 2.0392 3.8603** 5.6289** 4.7565** 0.2194** -0.0063** 0.6146** -1.9552** 0.7141** 

            

4 

(2007-

2010) 

C0 1000 0.0464 0.1677*** 0.3755*** 0.1883*** -0.0635*** -0.0057*** 0.0774*** -0.1001*** 0.0017 

C1(10%) 100 -0.0504 -0.1462 0.3263 0.3024 0.0776 -0.0037 0.1518 -0.0679 0.0329 

C2(5%) 50 0.2107 0.3307 -0.1313 0.6976 0.0037 0.0001 0.1086 -0.023 0.02 

C3(1%) 10 0.4918 -0.0901** -0.5519** 0.6415** 0.3158** 0.0114** -0.2008** 0.2615** 0.011** 

            

5 

(2010-

2013) 

C0 998 0.003 0.3078*** 0.5706*** 0.3157*** -0.1483*** -0.0018*** 0.2151*** -0.092*** 0.0874 

C1(10%) 99 -0.29 0.1441 0.7187* 0.9732* -0.0967 -0.0077*** 0.264 0.1534 -0.1384 

C2(5%) 49 -0.3539 0.2284 0.7803 1.0593 -0.1674 -0.0118*** 0.2156 0.1244 -0.325* 

C3(1%) 9 -0.1122 0.1096** -0.3318** 1.11** 0.0194** -0.0182** -0.0043** 0.4154** -1.1478** 

            

6 

(2014-

2018) 

C0 999 -0.1216*** 0.1107** 0.2911*** 0.233 -0.0933*** -0.0038*** -0.0213 -0.2092*** -0.1232*** 

C1(10%) 102 -0.5571*** -0.6548 0.0663 -0.0713 -0.1201 -0.0097 -0.1004 -0.2242** 0.1001* 

C2(5%) 49 -0.7053** -0.6321 -0.4037 -0.474 -0.0501 -0.0056 -0.2451 -0.3521 -0.2646 

C3(1%) 8 0.4161 -0.1119** -1.355** 0.8369** 0.1499** -0.0238** 0.1347** -0.2135** 0.0679** 
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Table 65: Shows the quantile regression coefficients for stationary portfolio’s excluding human capital on a daily 

interval per sub-period for a >75-year-old household. ***, **, * indicate significance at the 0.01, 0.05, 0.10 level 

respectively. 

 

 

 

 

 

 

 

 

 

 

 

Table 65 - Sub-period analysis for a household >75 excluding Human Capital  

  #obs Gold Silver Copper Pal. 10Y 1Y EUR JPY CHF 

            

2 

(1999-

2002) 

C0 988 -0.1364*** -0.0671 0.2744*** 0.2031 -0.1047*** -0.0146*** -0.2228*** -0.1237*** -0.2776*** 

C1(10%) 98 -0.4171 -0.0067 0.3994* 0.4044 -0.206 -0.06*** -0.5456*** -0.3335** -0.6935*** 

C2(5%) 49 -0.3486 -0.2091 0.6868** 1.5339 -0.1991 -0.06 -0.5646* -0.6882 -0.73 

C3(1%) 9 -0.6077 -1.7145** 1.4956*** -2.2193** -0.6549** -0.0853** -1.6242** -0.5489** -1.711** 

            

3 

(2003-

2006) 

C0 994 -0.2187*** -0.1279 0.104 -0.0079 -0.0333 -0.0039 -0.0421 0.0206 -0.0796 

C1(10%) 94 -0.5088 -0.7931 0.2835* 0.0711 0.0244 -0.0036 -0.1802 -0.2102 -0.2183 

C2(5%) 49 0.6553 1.276 1.5822 0.5251 0.1664** 0.011 0.3773 0.0905 0.4846 

C3(1%) 9 0.8733 3.4128** 3.5566** -1.0206** 1.491** 0.0281** 1.6181** 0.2729** 1.7032** 

            

4 

(2007-

2010) 

C0 1000 0.0293 0.0974 0.2387*** 0.1175 -0.0366*** -0.0039*** 0.0461*** -0.0496*** 0.0014 

C1(10%) 100 0.0001 -0.2101 0.1252 0.2011 0.0825 0.0006 0.0661 0.0074 0.0154 

C2(5%) 50 0.102 -0.0545 -0.1737 0.4024 0.0672 0.0046 0.1342 0.0422 0.0801 

C3(1%) 10 0.4321 -0.9387** -1.4379** -0.3712** 0.2498** 0.0301** -0.2121** 0.2542** -0.0495** 

            

5 

(2010-

2013) 

C0 998 -0.0138 0.1832 0.3628*** 0.2095*** -0.1018*** -0.0015*** 0.1419*** -0.053 0.0572 

C1(10%) 99 -0.3117 -0.1895 0.3366 0.6208 -0.0671 -0.0069*** 0.1417 0.1182 -0.1575* 

C2(5%) 49 -0.3183 0.1506 0.4069 0.7571 -0.1019 -0.0093*** 0.1358 0.1347 -0.269* 

C3(1%) 9 -0.2348 -0.3535** -0.3668** 0.7422** 0.0183** -0.018*** -0.0337** 0.215** -0.7636** 

            

6 

(2014-

2018) 

C0 999 -0.097** 0.0815** 0.2125*** 0.1823 -0.0655*** -0.0029*** -0.0135 -0.1549*** -0.0978*** 

C1(10%) 102 -0.5696*** -0.6073 -0.0544 -0.0152 -0.1166 -0.0089 -0.1044 -0.2165* 0.0757* 

C2(5%) 49 -0.4997 -0.3486 -0.343** -0.1896 -0.0202 -0.0057 -0.2032 -0.2973 -0.2685 

C3(1%) 8 -0.023 -0.4844** -1.6254** 0.3481** 0.185** -0.0199** 0.0115** -0.0871** -0.0429** 
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Appendix 9: List of products to gain exposure to the safe haven asset 

Asset Product 

Gold iShares Gold Trust (ETF) 

ETFS Physical Swiss Gold (ETF) 

XAU/USD (gold spot) 

Physical gold   

Silver  XAG/USD (Silver spot) 

ETFS Physical Silver (ETF) 

Physical Silver   

Copper  ETFS Physical Copper (ETF)   

Palladium  ETFS Physical Palladium (ETF)   

10Y U.S. Treasury bond Future Bond directly 

iShares 10 year U.S. Treasury bond ETF (ETF)   

1Y U.S. Treasury bond Future Bond directly 

iShares 1 year U.S. Treasury bond ETF (ETF)   

Swiss Franc Currency account in CHF 

Invesco Currency Shares Swiss Franc trust 

USD/CHF spot   

Japanese Yen Currency account in JPY 

Invesco Currency Shares Japanese Yen trust 

USD/JPY spot   

Euro Currency account in EUR 

Invesco Currency Shares Euro trust 

USD/EUR spot 

Table 66: Shows example of products with exposure to each considered asset 


