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Abstract 

 

 

The thesis focuses on the portfolio investment area with respect to individual 

investors. It discusses their investment possibilities and behavioural aspects that may be the 

cause of deviations in investors‘ behaviour from rationality and which as well have the impact 

on forming their investment objectives. On the three investor case studies two qualitatitive 

methods of asset allocation are studied, eventually dividing the content of their investment 

portfolios between stocks and bonds. Additionally, the extension to the traditional stock and 

bond allocation is  performed by means of real estate, commodities and art and antiques and 

its appropriateness is analyzed for each case study investor. At the very end of the thesis 

a quantitative mean-variance optimization  method of asset allocation is mentioned. 

 

 

Abstrakt 

 

 

 Práca sa zameriava na oblasť investovania do portfólia vzhľadom na súkromných 

investorov. Rozoberá ich investičné možnosti a behaviorálne aspekty, ktoré môžu zapríčiniť 

odchýlenie sa od racionality v správaní  investorov a ktoré tiež majú  dopad na vytváranie ich 

investičných cieľov. Dve kvalitatívne metódy na alokáciu aktív sa skúmali na troch 

prípadových štúdiách investorov, ktoré viedli nakoniec k rozdeleniu obsahu ich portfólií 

medzi akcie a obligácie. Dodatočne sa vykonalo rozšírenie tohto tradičného rozdelenia medzi 

akcie a obligácie o nehnuteľnosti, komodity a umenie a starožitnosti, ktorého vhodnosť sa 

analyzovala pre každého investora z prípadových štúdií. V úplnom závere práce sa spomína 

kvantitatívna mean-variance optimalizačná metóda alokácie aktív. 
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Introduction 

 
 Portfolio investment for individual investors is a field of study whose objective it is to 

invest an individual  investor‘s assets in a way that their aggregate levels of risk, return and 

liquidity would satisfy investor’s personal needs, wishes and limitations. It is a complicated 

process that is no longer influenced only by risk and return aspects of individual assets and 

the way assets mutually interact as researched  by Markowitz (1952). Investors‘ behaviour has 

a large impact on the process and with investors being not completely rational it has the 

potential to distort investment process in a fashion that investor’s goals might be hard to 

attain. 

 The first chapter of this thesis  shows and briefly discusses the vast universe of 

investment possibilities an individual investor can choose from for its portfolio. 

 The second chapter offers the main contributions of Markowitz’s Modern Portfolio 

Theory which are still popular and applied in portfolio investment. 

 The third chapter looks upon the deviations of  an investor’s behaviour from the 

assumptions given by traditional finance. Such deviations are called biases the displays of 

which can be found in financial practice and which are also given in this chapter. 

 The fourth chapter concentrates on the three imaginary individual investors of various 

ages and analyses their income, expenditure and investment objectives by the means of 

Investment Policy Statements (IPS). Constructing IPS  is widely practised by investment 

advisors and it facilitates the asset allocation process and clarifies investor’s objectives and 

financial situation. 

 The fifth chapter qualitatively assesses risk and return properties of traditional (stocks 

and bonds) and alternative assets (commodities, real estate, art/antiques). Means of interaction 

between these assets via correlations are qualitatively considered here as well. 

 The sixth chapter applies two selected asset allocation approaches to the three 

hypothetical investors from chapter four. It also considers impacts of inclusion of alternative 

assets into stock/bond  portfolios for each investor and describes Mean-Variance quantitave 

approach to asset allocation which, however, is not applied. 
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1. Introduction to Asset Classes 

In this section I am going to introduce various investment possibilities for individual 

investors when  building their portfolios. The range of possibilities is broad however it does 

not imply that all these investment categories need to be included within one portfolio. This 

chapter merely states the rich possibilities for portfolio diversification.  

Investment Assets 

Financial Assets 

Non-Financial Assets Fixed Income Investments Equity Instruments 

Savings Accounts Common Stock Real Estate 

Certificates of Deposit Derivative Equity Instruments Art and Antiques 

Government Securities Mutual Funds Coins and Stamps 

Municipal Bonds   Diamonds 

Corporate Bonds   Commodities: 

International Bond Investing   precious metals industrial metals oil 

Preferred Stock   gold, silver,etc. zinc, lead, etc.   

Table 1.1.: Investment Assets Overview 

 

The following overview of the investment asset classes is based on chapter 3 from Reilly, 

Brown (2003) and on World Gold Council data. 

1.1.Fixed-income investments are such investments which yield specific payments for 

investors at predetermined times. Investors who acquire these securities for their portfolios are 

lenders to the issuers and in return they receive periodic interest payments until the time of 

maturity of their loan.  

1.1.1.Savings accounts are funds deposited at the bank for which the institution pays fixed 

payments. They are considered liquid and low risk as they are mostly insured. Therefore their 

rates of return are generally low if compared to other alternatives.  
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1.1.2.Certificates of deposit (CDs) are designed for investors with larger amounts of funds 

and willing to give up liquidity. CDs require minimum deposits and have fixed durations thus 

cashing in before the expiration date is penalized in a form of much lower interest rate. CDs 

restrained liquidity is compensated by paying higher interest than savings accounts.  

1.1.3.Capital market instruments trade in the secondary market so they can be sold from 

one individual or institution to another. They can be divided into three subcategories: 

government securities, municipal bonds and corporate bonds.   

1.1.3.1.Government securities are issued by state’s government and could be in the form of 

notes, bills or bonds. Bills tend to mature within one year, notes in between one and ten years 

and bonds in more than ten years from their issuance date. The government obligations are 

considered free of credit risk and highly liquid.  

1.1.3.2.Municipal bonds are issued by the local government entities and differ from the rest 

of fixed-income securities as in most cases they are tax-exempt. Due to this, municipal bonds 

are popular investments for investors within high tax classes.   

1.1.3.3.Corporate bonds are issued by corporations in order to “raise funds for investment in 

plant, equipment or in working capital” (Reilly, Brown, 2003, p. 80). They can be classified 

into several categories according to e.g. order of their seniority or country of their origin 

which is what I based the following classification on:  

Based on the order of seniority: 

i. Secured bonds are the most senior bonds in a firm and have the lowest risk of default. 

ii.  Mortgage bonds are backed by land or buildings which are sold at the time of 

bankruptcy to pay the bondholders.  

iii.  Debentures are also bonds but they are not backed in case of default by any assets 

(collateral). Their owners usually have the right to claim first a firm’s earnings and 

any  assets, that are not already pledged as backing for senior secured bonds, as the 

pay-offs of their loans.  

iv. Subordinated bonds are like debentures only that their owners can receive their 

payments once secured bond holders’ and debenture holders’ claims were met.  
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v. Income bonds are such bonds interest on which is paid by a firm only if the firm was 

able to earn the requested amount by the date the payment is due. If company fails to 

pay it cannot however be regarded as bankrupt. Income bondholders receive higher 

returns as they face higher risk.  

vi. Convertible bonds can be returned to the firm in exchange for its common stock. 

They are a combination of a fixed-income security and an option to purchase firm’s 

shares in exchange. These bonds as they are subordinated to nonconvertible bonds are 

riskier investments and they are rated lower by rating agencies.  

Based on the country of origin: 

i. Eurobonds are international bonds interest and principal payments on which are made 

in currency other than the currency of a country in which such a bond is issued.  

ii.  Yankee bonds, on the other hand, are bonds sold in USA and are denominated in US 

dollars but they are issued by foreign companies or governments. Receiving all 

payments on Yankee bonds in US dollars serves as a tool for eliminating exchange 

rate risk.  

1.1.4.Preferred stock is also included in fixed-income investments category as its yearly 

payment is made either as a coupon (certain percentage of the face value) or as a fixed money 

amount but still it is in a form of a dividend. Payments of dividends are not legally binding 

unlike payments on bonds therefore company’s board of directors could choose not to pay 

them for some time period. However, preferred stock is cumulative thus unpaid dividends will 

be paid out eventually. Preferred stock investments are popular with institutional investors as 

they many have tax advantage regarding their dividend earnings.  

1.2.Equity instruments are another investment category. They differ from fixed-income 

securities in the aspect that returns on them are not contractual which means agreed upon in 

advance. Consequently, returns investors earn from these could be better or worse than those 

received on fixed-income investments.  

1.2.1.Common stock belongs here. It represents individual’s or firm’s ownership in a 

company and stockholders share company’s successes as well as problems. In case of 

bankruptcy common and preferred stockholders’ claims are often satisfied last (creditors 

usually top the list) which means if they are lucky they receive only very little. Therefore 
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equity investments are considered riskier than fixed-income ones. Investors may invest 

directly into a company by purchasing its shares for example via stock exchange or they may 

include into their portfolio a global fund which invests in both domestic and foreign stocks or 

an international fund which invests almost exclusively outside of investors’ home country. 

International funds could differ as they diversify across many countries, can concentrate on a 

particular part of the world or a country and can focus on different types of markets e.g. 

emerging markets. 

1.3.Derivative securities generally have a claim on a firm’s common stock. 

1.3.1.Options enable an investor to “purchase or to sell shares at a specified price for a 

specified time period” (Reilly, Brown, 2003, p. 85), and could be divided into warrants and 

puts and calls.  

1.3.1.1.Warrants are issued by corporations and they enable the holder to purchase their 

common stock at certain price and within certain time period.  

1.3.1.2.Puts and calls differ from warrants as they are issued by an investor instead of a 

company and they are usually valid for less than one year while warrants tend to have more 

than five year long validity. Moreover put options give the holder right to sell their stock at an 

agreed price during certain period of time and thus they serve as a protection against future 

stock price decline.  

1.3.2.Futures contracts are another method of investing in an alternative way. Futures 

contracts make future exchange of an asset at a given time for a certain money amount 

possible. Majority of commodity trading is done by means of futures contracts and their 

current price is determined by beliefs of both contractual parties about the commodity’s future 

price development. Futures contracts just like put and call options have limited validity of 

often less than a year. They do not only cover commodity exchanges but also financial 

instruments like government bills, Eurobonds and government bonds. These financial futures 

serve as protection against interest rate fluctuations and in some cases as hedging against 

currency exchange rate volatility.   

Another way of investing is investing indirectly which means instead of buying securities 

from government, corporation or an individual one can purchase shares in an investment 

company i.e. a mutual fund.   
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1.4.Mutual funds are “portfolios of stocks, bonds or of a combination of these two” (Reilly, 

Brown, 2003, p. 86). They could be divided into several categories depending on what type of 

assets they consist of.  

1.4.1.Money market funds’ portfolio consists of short-term investments of high quality i.e. 

money market instruments, typically government bills, public short-term loans from 

corporations and certificates of deposit from major banks. The yields from such funds are 

higher than on certificates of deposit and the fund can commit to longer maturities than the 

typical individual thus money market funds are regarded as quite safe even though they are 

not insured. In the USA they are easily available with not very large initial investment, no 

sales commission and no penalty for withdrawal. Overall, these funds provide relatively high 

yields along with flexibility and liquidity.  

1.4.2.Bond funds “invest in long-term government, corporate or municipal bonds” (Reilly, 

Brown, 2003, p. 86). They vary according to type of bonds included in their portfolios which 

are evaluated by rating agencies. Some funds include in their portfolios risk-free government 

bonds and corporate bonds with high rating while others use risky high-yield bonds called 

junk bonds (most junior bonds). Returns on bond funds vary accordingly, with government 

bonds earning lowest returns (as they are safe investments) and junk bonds yielding highest 

returns due to their risky nature.  

1.4.3.Common stock funds offer much choice for small investors as investors are free to 

choose their investment approach such as aggressive growth or income and there is 

professional management at their disposal.  Some of these funds concentrate on one industry 

or a sector to meet varied investors’ needs. Common stock funds that focus only on a segment 

of the market or a sector of economy are diversified only across this sector which means more 

risk for the investors as returns on such funds fluctuate more than returns on funds diversified 

across the entire market.  

There are also additional categories of mutual funds such as:  

1.4.4.Balanced funds that invest in combinations of stocks and bonds.  

1.4.5.Index funds which are created to equal the performance of some market index e.g. S&P 

500 and they are mostly a choice of passive investors. 



19 

 

1.4.6.Exchange-traded funds (ETFs) overcome the problem of mutual funds in general 

which is that mutual funds are priced every day once only when the market is closing and all 

the transactions take place at this closing price. In 1993 AMEX (American Stock Exchange) 

created an exchange-traded fund whose prices were updated continuously and thus it could be 

traded like a stock.  

 

Figure 1.1.: Percentage of Worldwide Mutual Funds by     Figure 1.2.: Percentage of Worldwide Mutual  

Type of Fund, source: EFAMA (2009:Q3)       Fund Assets by Type of Fund, source: EFAMA (2009:Q3)  

                Figure 1.1. shows percentage of the total number of mutual funds worldwide for the 

third quarter of 2009 which stood at 66 110 divided into main types of mutual funds. Figure 

1.2. shows the total number of worldwide mutual fund assets at the end of the second quarter 

of 2009 held in individual mutual fund types. 

 

Figure 1.3.: Distribution of the Total Worldwide Investment Fund Assets,  

source: EFAMA (2009:Q3)  
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1.5.Real Estate Investments include several alternatives of incorporating real estate into 

investment portfolio. 

1.5.1.Real estate investment trusts (REITs) show that investment in real estate does not 

necessarily require a lot of capital. These are funds that consist of various real estate 

properties which enable even small investors to include real estate in their portfolios. 

However, they are typical especially for U.S. real estate market. 

1.5.1.1.Construction and development trusts help to provide money to the builders during 

construction of the building.  

1.5.1.2.Mortgage trusts on the other hand help finance properties that are already 

constructed. 

1.5.1.3.Equity real estate investment trusts are portfolios consisting of many properties 

such as offices, apartments or shopping centres.  

Investing through any real estate investment trusts is a low-capital investment therefore it 

does not require much money and it is more easily available.   

1.5.2.Direct purchase of a house or a flat i.e. a home remains, however, the most common 

real estate investment which is likely to be the largest investment made for majority of 

individual investors. Payments for the home are often made over 20 or 30 years through a 

mortgage.  

1.5.3.Raw land investment purpose is a plan to sell it at a profit in the future even though the 

risk is uncertain future price and low liquidity of this type of investment. Moreover, while 

holding the raw land an investor experiences negative cash flows because of mortgage and 

maintenance payments and taxes.  

1.5.4.Land development is similar to raw land investment but it includes not only purchasing 

land but also building houses on it and selling them separately. This type of investment is 

difficult for the amount of capital and time invested while yielding uncertain results. 

However, if successful it may lead to significant returns.  

1.5.5.Rental property income helps to pay for the expenses connected to renting a property 

and it pays off the mortgage if there is one. Owners of such properties intend to sell them at a 

profit, too.  
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1.6.Low-liquidity investments are another significant category apart from already mentioned 

real estate which also falls into low-liquidity investment category. These investments are not 

acquired by financial institutions as they are illiquid and have high transaction costs as it is 

hard to find buyers for them. They are often offered at auctions and are generally at the 

margin of the set of investment assets even though they can produce high returns. Such 

investments for example are:  

1.6.1.Antiques or art which often yield high rates of return. However, a large amount of 

capital, expertise in art and an ability to deal with high transaction costs when attempting to 

sell them are all necessary which basically excludes small investors.  

1.6.2.Coins and stamps collecting is a hobby but it is also an investment option. The market 

for coins or stamps is said to be more liquid than that for arts and antiques as a dealer for 

selling the stamp or a coin can be found quite quickly. However, a spread between the price a 

dealer pays for a coin or a stamp and the price a buyer pays to the dealer is much wider here 

than the one on stocks and bonds. 

1.6.3.Diamonds also constitute a part of low-liquid investments. Moreover, diamonds are 

hard to grade, their value is hard to establish and once the value is stated, it is likely to be 

subjective. Also investment in diamonds requires huge amounts of capital while holding them 

does not generate any positive cash flows. A positive cash flow and preferably also a profit is 

made only when diamonds are sold. 

1.7.Commodities belong into the category of non-financial investments. Investing in 

commodities includes investments in precious metals such as gold, silver or platinum the 

same as investments in industrial metals e.g. zinc, nickel, lead or oil investing. From this 

investment category I will discuss investing in gold.  

1.7.1.Gold as an investment asset has had  its popularity renewed in recent years as shown by 

increased levels of gold demand. The total demand for gold from 2001 to 2008 increased by 

219% (World Gold Council). More relevantly, the increase in investment demand for gold 

over the period of 2003-2008 (till year-end 2008) was 141% measured in tonnage gold 

demand (World Gold Council). The higher demand pushed upwards gold prices thus returns 

on gold increased as the figure 1.4. demonstrates: 
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Figure 1.4.: Historical Average Prices of Gold 

Data Source: The National Mining Association (NMA) 

Figure 1.4. shows average annual gold price development from 1849 until 2008. The steep 

increase in gold price is observable in the last several years.  

 

 

 

 

 

Figure 1.5.: Historical Nominal and Inflation-Adjusted Annual Average Gold Prices  

Source: www.inflationdata.com 

 

Whereas figure 1.4. shows only nominal historical average gold price development figure 

1.5. includes also inflation-adjusted average gold prices over 1914-2009.   

Investing in gold can take form of: 

1.7.1.1.Coins and small bars are convenient investments as they enable private investors to 

invest in small amounts of gold. Moreover, in the entire EU gold purchased for investment 

purposes is exempt from Value Added Tax payment.  
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1.7.1.2.Exchange-traded gold includes gold-backed securities which are traded on various 

stock exchanges around the world and are fully backed by physical gold. They are designed to 

follow gold price very closely and represent 32% of gold investment (World Gold Council).  

1.7.1.3.Gold derivative securities include gold futures, gold options and gold trading 

warrants. 

1.7.1.4.Gold orientated funds concentrate on investing in shares of gold mining companies 

i.e. in equity and the term includes also mutual fund investing. While gold orientated funds 

invest in equity they tend to be riskier than investing in gold as equities are more volatile than 

the price of gold. Price of equities on a market depends among other also on future expected 

gold price, possibilities of new gold discoveries, costs of mining, etc.  

1.7.1.5.Gold structured products are used dominantly by institutional investors and thus by 

professionals and include: 

i. Forwards are defined the same as futures but they are negotiated 

and agreed upon by the contracting parties what makes them 

highly specific unlike futures. However, this high degree of 

specificity makes forwards illiquid, hard to transfer, and their 

private nature exposes them to higher risk than futures.  

ii.  Gold-linked bonds and structured notes are offered by 

investment banks. They help investors achieve a certain 

combination of yield, preservation of principle and degree of gold 

price fluctuations depending on their preferences.   
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Figure 1.6.: World financial assets by region 

Source: McKinsey Global Institute Global Financial Stock  Database 
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2. Modern Portfolio Theory 

This chapter is based on Reilly, Brown (2003) chapter 7 and on chapter 2 from Farrell 

(1997). The aim of this chapter is to present the main contributions of the Modern Portfolio 

Theory by Harry Markowitz. The Markowitz model’s goal of portfolio construction is to 

generate a portfolio of assets with highest level of return at a given risk level. The model itself 

stands upon the following assumptions: 

a) Investors regard each investment alternative as a probability distribution of expected 

returns over certain time period 

b) Investors seek to maximize their expected utility over one period and their utility 

curves show decreasing marginal utility of wealth 

c) The risk of an investment portfolio is estimated by variability of expected returns 

d) Investment decision are based exclusively on expected return and risk measures thus 

investors’ utility curves are function of expected return and expected variance of 

returns only 

e) For a certain level of risk, investors prefer higher returns to lower ones and similarly 

for a certain level of expected return, they prefer less risk to more risk 

 

 

Under all these assumptions only one portfolio of assets is considered efficient (from the 

entire set of portfolios) and that is if no other portfolio of assets offers higher expected return 

with the same or smaller level of risk or if no other has smaller level of risk while maintaining 

the same or higher expected returns. The process of finding the efficient portfolio is called 

optimization and it is likewise provided by the Markowitz model. Alternatively, the 

optimization is known as asset allocation process as it strives to determine the best mix of 

major asset classes within a portfolio with the goal of maximization of expected return for a 

given degree of risk or minimization of risk for a given expected return (finding of the 

efficient portfolio). The concept of an efficient portfolio will be explained further in this 

chapter with efficient frontier and investor uility curves. 
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2.1. Expected Rate of Return: 

First of all, it is imperative for the optimization process to be able to compute 

expected rate of return for a portfolio of investments. The expected rate of return of a 

portfolio is defined only as a weighted average of the expected returns of the 

individual securities contained within this portfolio:  

1

( )
n

p i i
i

R w E R
=

=∑ ,where pR is the expected portfolio return, iw are the weights or the 

proportional representation of a security in a portfolio and ( )iE R is the expected return of an 

individual security. 

2.2. Variance of Returns: 

Secondly, it is also important to assess the risk or uncertainty associated with 

earning a certain return. In order to measure the level of risk for an asset a variance of 

return or a standard deviation of return are commonly used. Both measure the amount 

to which returns vary around their average over time. The more the returns vary 

around their average the higher the level of risk associated with the expected return. 

Both risk measures can be applied interchangeably as standard deviation is the square 

root of variance:  
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= −∑ ,where iR  are possible rates of return and 
1

n
is the probability 

of the possible rate of return iR (same for all possible rates of return). As previously 

explained, the standard deviation is thus defined as: 2
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= −∑ .  

2.3. Covariance: 

In the portfolio context it is, however, essential to consider the riskiness of a 

security not only in its absolute terms, as measured by variance of returns or a 

standard deviation of returns, but also relative to other securities contained in a 

portfolio. The riskiness of a security thus depends on the extent to which it moves 

together with other securities currently contained in a portfolio. To measure this 

relative riskiness between the pairs of securities, covariance is used:  
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1

1
cov( ) ( ( )) ( ( ))

n

i j i i j j
i

R R R E R R E R
n =

= − ⋅ −∑ , if the deviations of return from the expected 

return ( ( ))i iR E R− for both securities are constantly opposite, that is the securities move 

counter to each other, the covariance is a large negative number. If the deviations of return are 

both in the same direction, the securities move consistently with each other and the covariance 

between the two is thus a large positive number. In case the securities move the same in some 

periods and counter to each other in other time periods, the covariance will be a lower number 

as the deviations from expected return value offset each other for the two securities.  

2.4. Correlation Coefficient: 

However, it is relatively hard to interpret the covariance as one cannot really 

determine when the exactly covariance is a small number and when it is not. For such 

reasons the covariance is standardized to ease interpretation. If the covariance is 

divided by the product of the standard deviations for both securities, it produces a 

variable with the same properties as covariance but which can equal only values from 

-1 to 1. The measure is the correlation coefficient: 
cov( )i j

ij
i j

R R
ρ

σ σ
= .  

 If ijρ = -1, there is a perfect negative relationship between the return series of the two 

securities, thus their returns move consistently opposite to each other (if one’s return is above 

its mean, the other’s return is below its mean by comparable amount). On the other hand, 

ijρ = 1 indicates the returns for the two securities move consistently identically to each other 

thus if one’s return is below its mean the other’s return will be also below its mean by the 

same amount. Moreover, ijρ = 0 shows that returns have no linear relationship (they are 

uncorrelated). In general, negative correlation (and negative covariance) is desired as such a 

security has risk-reducing potential in a portfolio.  

2.5. Portfolio Variance of Returns: 

After the covariance and correlation coefficient measures were explained, I 

will proceed to explain the standard deviation of returns (level of riskiness) for the 

entire portfolio of investments. The overall variance of a portfolio of investments 

could be divided into weighted average of variances of the individual securities in a 

portfolio and covariance of return which measures relationship of each security within 

a portfolio and every other security. Formula for the portfolio variance consisting only 
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of two securities is as follows: 2 2
1 1 2 2 1 2 1 2var( ) var( ) var( ) 2 cov( )pR w R w R ww RR= + + . In 

general the formula for portfolio variance consisting of more than two securities is 

2

1 1 1

var( ) var( ) cov( )
n n n

p i i i j i j
i i j

R w R w w R R
= = =

= +∑ ∑∑ . 

 

 

2.6. Diversification:  

Having defined the formula for computing portfolio variance enables me to 

explain the impacts of diversification (adding more assets to a portfolio) on the 

variance of a portfolio. As the formula cov( )i j ij i jR R ρ σ σ= holds and the standard 

deviations are held constant, the higher the correlation between two securities the 

higher the covariance and thus the higher the risk of the portfolio var( )pR  and vice 

versa. Therefore if correlation coefficient equals 1, the two securities move perfectly 

together (have the same variance) then the portfolio variance is a weighted average of 

the variances of the two securities and is the same as for an individual security. In this 

case the diversification (adding the new security) did not reduce the risk of a portfolio. 

The movement of returns for the two securities shows the graph below: 

 

 

Figure 2.1.: Return Movement for Two Securities with 12ρ = 1 

Source: Portfolio Management Theory and Application (1997), Farrell 

In case that 12 1ρ = − , the expected returns for the two securities move perfectly opposite each 

other, thus deviations from expected return offset each other and the portfolio variance equals 

zero. In this situation, the portfolio is left with an average return with no period-by-period 

fluctuations. The graph supporting the explanation can be found below:  



29 

 

 

 

Figure 2.2.: Return Movement for Two Securities with 12ρ = -1 

Source: Portfolio Management Theory and Application (1997), Farrell 

If 12ρ = 0 which indicates independence between the two securities (no relationship between 

movements of the securities), the portfolio variance would be still smaller than that of a single 

security. All in all, it is highly beneficial for the portfolio variance to include in a portfolio 

securities which are negatively correlated but by diversifying the overall portfolio risk is 

reduced in all cases apart from when 12ρ = 1. 

2.7. Systematic and Unsystematic Risk: 

However, managing to diversify the risk of the portfolio by adding securities 

with low correlations relative to other securities within a portfolio does not mean the 

portfolio is now risk free (even if var( )pR =0 is reached). This is due to the fact that a 

portfolio of investments is to some extent correlated with the entire market and this 

correlation results in a market-related risk for the portfolio. The market-related risk of 

a portfolio increases proportionately with the size of the portfolio because large 

portfolios tend to be more correlated with the market. This market-related risk cannot 

be diversified away thus it is called systematic risk. The risk of the portfolio itself (if it 

is not diversified away by adding suitable securities) is called 

unsystematic/diversifiable risk. Well diversified portfolios (with zero unsystematic 

risk) are highly correlated with the market and thus subject only to variability of the 

market. The graph below depicts the situation: 
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Figure 2.3.: Diversifiable and Systematic Risk 

Source: Portfolio Management Theory and Application (1997), Farrell 

 

2.8. The Efficient frontier: 

“The efficient frontier represents that set of portfolios that has the maximum 

rate of return for every given level of risk, or the minimum risk for every level of 

return” (Reilly, Brown (2003), p. 228). Every portfolio on the efficient frontier 

dominates those that are below this frontier as it has either a higher rate of return for 

the same level of risk (portfolio B in figure 2.4.) or a lower level of risk for the same 

rate of return (portfolio A in figure 2.4.) as shown in the figure 2.4. below: 

 

Figure 2.4.: Efficient Frontier 

Source: Investment Analysis and Portfolio Management (2003), Reilly, Brown 

 

2.9. Investor Utility Curves: 

An investor’s utility curves are the function of only expected return and risk 

and specify trade-offs an investor is willing to make between expected return and risk. 

The slope of utility curves depends depends on the degree of risk-aversion the investor 

has. In case that an investor is strongly risk-averse, the utility curves are steep as the 

investor will not tolerate much more risk in order to obtain additional returns (curves 

1 2 3, ,U U U in graph 5). If the investor is, on the other hand, less risk-averse, they will 
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tolerate more additional risk in exchange for additional returns ( 1́ 2´ 3´, ,U U U in graph 

5). At the point of tangency of an investor’s utility curve with the highest level of 

utility representing his/her attitude towards risk and the efficient frontier, a portfolio is 

obtained which best suits the investor. This is the optimal portfolio defined as “the 

portfolio on the efficient frontier that has the highest utility for a given investor” 

(Reilly, Brown (2003), p. 230). For the conservative investor the optimal portfolio is at 

point X and for a less risk-averse investor the optimal portfolio is located at point Y in 

the graph below: 

  

 Figure 2.5.: Optimal Portfolio Finding 

 Source: Investment Analysis and Portfolio Management (2003), Reilly, Brown 

 

 

 

 

 

 

 

 

 

 

 



32 

 

3. Psychological Aspects in Investing 

In this chapter I am going to offer a look at circumstances that bear an effect on 

investor’s investment decisions apart from their financial state, goals and limitations. These 

circumstances are for example personality characteristics and behavioural patterns that 

distinguish one investor’s decisions from the other’s as they have a share on forming their risk 

and return investment objectives. The behavioural aspects of investment decision-making 

have become crucial for private wealth managers and financial institutions when advising 

their clients on portfolio asset selection and further management of their portfolios. 

Psychological profiling or investor personality typing takes place often in the form of 

questionnaires in order to detect these behavioural patterns thus shifting the focus from only 

traditional finance as described by widely used risk-return concept of Markowitz’s Modern 

Portfolio Theory (Markowitz, 1952) to so-called behavioural finance which takes into account 

also investor’s psychological considerations.  

As Markowitz’s Modern Portfolio Theory will be more thoroughly explained in the 

next chapter, I am now going to outline just three basic assumptions for both traditional and 

behavioural financial theories and compare them.  

In traditional decision-making models investors are supposed to:  

i. be risk-averse; 

 Risk-aversion means investors should make such investment decisions that have the 

lowest volatility (riskiness) out of the set of all available alternatives which have the 

same expected value. 

ii.  have rational expectations; 

Rational expectations ensure investors’ forecasts include all relevant information and 

their ability to learn from past mistakes. 

iii.  exhibit asset integration; 

Practicing asset integration is a method of choosing among different investment 

alternatives as investors consider whether to include an asset into their portfolios not 

solely on its risk-return attributes but on how the asset inclusion will affect their total 

investment portfolios. Thus portfolios of investments are constructed based on 

covariances between assets to achieve overall desired risk and return.  

In decision-making models based on behavioural finance investors show other characteristics:  
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i. Loss aversion; 

 Conduct asset segregation; Loss aversion says investors are likely to make a 

choice between certain loss and uncertain outcome which might lead to a larger 

loss than certain loss, investor will choose uncertain outcome. This is risk-seeking 

behaviour and contradicts traditional finance theory where investors choose certain 

loss. Loss aversion is supported by research conducted by Kahneman and Tversky 

(1979) in which they found that people dislike prospective losses more than they 

greet prospective gains of equivalent value, that is why people tend to prefer 

uncertain losses to certain losses and to prefer certain gains to uncertain gains. 

ii.  Biased expectations;  

Biased expectations are caused by cognitive mistakes and failure to assess the 

future events. An individual feels probabilities of events in biased ways 

(exaggerates or underestimates them) which leads to irrational decisions. I will 

discuss behavioural biases in more detail later in this chapter. 

iii.  Conduct asset segregation;  

Final assumption- asset segregation is as opposed to asset integration assessment 

of individual investments separately rather than as a whole. Mental accounting- 

“the set of cognitive operations used by individuals and households to organize, 

evaluate and keep track of financial activities” (Thaler, 1999) falls into this 

category. In the context of investing investors do not equally integrate all assets in 

a portfolio but they tend to divide them into layers (as a pyramid) and regard each 

layer separately to meet different investment goals (capital protection, to afford 

early retirement, to provide education to children, etc.). It is problematic that 

investors tend not to see correlations between assets in different layers which 

might result in portfolio’s underperformance.  

 

Next, I will proceed to describing various behavioural biases which can enter 

individual’s investment decision-making process and threaten to lead to not entirely rational 

decisions or distort investors’ perception of probabilities of uncertain events. Usually, the 

decision-making process consists of information selection consistent with investors’ 

decisions, then selected information is processed to compare alternatives and beliefs are 

made, next decisions are made and decision-makers receive feedback about their decisions 

(Hens, Bachmann (2008), p. 67).  
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Figure 3.1.: A Typical Decision-Making Process  

Source: Behavioural Finance for Private Banking, Hens, Bachmann 

3.1. First type of behavioural biases attacks the information selection stage of this 

process. People having limited memory, attention and processing capacity, tend to make 

their decisions based on only some limited set of information which leads to availability 

bias. 

3.1.1. Availability bias bases investors’ decisions on how easy it is to recall 

information relevant to this decision which leads to faulty judgment of various 

alternatives. This bias is researched in the study by Barber and Odean (2005) which 

deals with selecting those stocks by investors that caught their attention. Attention-

catching stocks were those of high abnormal trading volume or those with extreme 

one-day returns.  

3.2. Information processing part of the decision-making process is connected with other 

biases with potential to distort investors’ estimates and decisions.  

3.2.1. First of all, there is representativeness bias which people make in attempt to 

come to a decision quickly and leads to the incorrect understanding of the new 

information. The representativeness bias demonstrates itself in two ways: a,) People 

create estimates of probabilities of events depending on their own beliefs, therefore 

their decisions are based on stereotypes, b,) People tend to consider properties of small 

data samples valid also for entire data sets (generalization). As of implications of this 

bias on investors’ behaviour on financial markets, they tend to project company’s past 

performance into the future meaning that investors incorrectly consider well-

performing firms to be good investments and not very successful firms to be bad 

investments also in the future (Montier (2007), p. 27). Therefore analysts making these 
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predictions judge firms based on their appearance and not on how they can manage to 

remain competitive. Representativeness bias has thus impact on prices as investors’ 

perceptions push the prices either too high or too low and cause overreaction in the 

markets. Overreaction is “stronger-than-appropriate reaction to news which occurs in 

situations when the price of a firm’s share increases or decreases as a response to good 

or bad news but then corrects itself in the opposite direction without any additional 

information” (Hens, Bachmann (2008), p. 70). Empirical evidence for the 

representativeness bias is given by Sirry and Tufano (1998) which indicates increased 

flows into mutual funds with exceptionally high past performance.  

3.2.2. Secondly, anchoring and conservatism biases are connected with the 

information processing stage of decision-making process as well. While with 

representativeness bias investors have tendency to overreact, now with anchoring bias 

and conservatism they tend to underreact. Underreaction associated with the anchoring 

is a result of people relying on initial or current value in the market and not taking into 

account new information sufficiently (Hens, Bachmann (2008), p. 75). As typical 

anchors one might see experts’ opinions or forecasts.  

3.2.2.1.Anchoring makes people’s assessment of problem in case of uncertainty 

influenced by certain attributes of this problem that are not very informative or are 

downright irrelevant (Montier (2007), p. 25). To support the relevance of 

anchoring, Kahneman and Tversky (1974) conducted a test in which they asked 

general knowledge questions which required quantitative answers. Before 

participants replied a wheel of fortune was turned and either of numbers 10 or 65 

was given to each participant. Then they responded to the question. Those whose 

number on the wheel was 10 gave median response of 25 and those who got 65 on 

the wheel answered median of 45. The explanation is that participants took number 

on the wheel as an anchor and accordingly formulated their opinions. Within 

finance anchoring can be observed while performing valuations. Financial analysts 

tend to state target prices that are not very far from current market prices which 

could be interpreted as taking current price as an anchor. 

3.2.2.2.Conservatism is relying too heavily on initial probability estimate and 

disregarding new information. Conservatism as a behavioural bias is explained by 

the fact that processing new information and thus adjusting beliefs is costly. In 
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practice, once investors suffer from anchoring, stock prices will need some time to 

incorporate new information, that is stocks with positive earnings will earn 

abnormally high returns in several months after the announcement was made in 

this environment. This occurrence is called post-earnings-announcement-drift 

(PEAD) and is supported by empirical evidence by Bernard and Thomas (1990).  

3.2.3. Related to the anchoring is the framing bias. As researched by Kahneman and 

Tversky (1981), framing bias shows that upon giving different descriptions of the 

same decision problem, people’s preferences may change thus showing that people do 

not see through the means by which the information is given to them. Thus the 

implications of this bias in economics are the cause for a potential preference reversal 

which is problematic as people’s preferences should be stable (Montier (2008), p. 88). 

3.2.4. In case when individuals believe in their judgments more than these judgments are 

accurate, they display overconfidence, another behavioural bias. Overconfident 

investors tend to overestimate the accuracy of their personal estimate of e.g. the value 

of the firm and consequently believe that other investors’ estimates on the matter are 

less precise. Overconfidence may even make investors invest in the market when true 

expected returns are negative thus leading to counter-productive trading. Empirical 

evidence by Barber and Odean (2000) has it that individuals that trade most make the 

lowest profits. Further study by Huber (2006) points out disadvantages of being 

overconfident and concluded that incompletely informed investors engaged actively in 

the market because they were confident that they were better informed than non-

informed investors and thus tried to profit from them. However, non-informed 

participants, knowing that they knew nothing, did not do anything and invested only 

passively which allowed informed participants to exploit incompletely informed 

investors.  

3.2.5.  Illusion of knowledge is a bias related to overconfidence as people having more 

information at their disposal believe that their predictions will be more accurate. A 

study by Paul Slovic (1973) testified that the level of accuracy in making predictions 

does not depend on the amount of information individuals had but at the same time 

with growing amount of information individuals’ confidence rises. Another impact of 

overconfidence in investors is on market prices which are prone to overreact but they 

correct themselves in the end (Daniel et al., 1998). 

3.3. More behavioural biases are linked to decision-making:  



37 

 

3.3.1. Mental accounting classifies here.  

3.3.2. Closely followed is the disposition effect, i.e. investors tend to hold losing 

assets for too long and to sell winning assets (stocks) too early. Study by 

Odean (1998) shows that individual investors have tendency to sell stocks 

whose value has increased rather than stocks which declined in value. The 

possible explanation of the disposition effect is given through mental 

accounting as investors create two mental accounts: 1. Account for realized 

gains (losses), 2. Account for unrealized (paper) gains (losses). Thus once loss 

happens, investors would rather keep a losing asset and record it as an 

unrealized loss than sell it and subsequently realize the loss which would be a 

greater utility loss. Reversely, once gain occurs, investors would be better off if 

they realized it thus they sell an earning asset and not keep the gain unrealized 

(Hens, Bachmann (2008), p. 84). Moreover, holding losing stocks may be 

based on holder’s belief that the price will next increase back to its previous 

level. These beliefs are founded on a range of other psychological biases such 

as overconfidence or overoptimism. Investment behaviour triggered by the 

disposition effect is considered irrational as an investor makes decisions which 

make their previous investment decisions look good, thus investment planning 

goes backwards and not forwards.  

3.3.3. Another behavioural phenomenon is home bias, i.e. “the degree to which 

investments are focused in home country equity as opposed to foreign 

investments” (Hens, Bachmann (2008), p. 85). The basis for this bias is that 

people prefer familiar situations thus they feel to be in a preferential position 

compared to others when making a particular decision. However, the feeling of 

security could be tricky and it might in fact be illusory. A study by Ackert et 

al. (2004) showed that making information about firm’s name and home base 

available to market participants, caused their investments to increase as 

opposed to disclosing only firm’s name which did not affect investment 

behaviour.  

3.3.4. Another decision bias is endowment bias which is connected with taking 

previous decisions into account and not only expected returns of the current 

decision. In practice, people find it harder to part with an asset than it is 

pleasant when they acquire a new one. In other words, a compensation 

required for giving up an asset is at the very least equal to (or higher than) the 
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highest price an investor pays to purchase an asset (Hens, Bachmann (2008), p. 

85). A negative outcome of the endowment bias is such that investors then tend 

to hold on to their purchased investments even if it is not wise to do so.  

3.3.5. Similar to endowment bias is sunk costs bias which “originates from past 

investments that are now irrevocable” (Hens, Bachmann (2008), p. 86). Such 

past investments, sunk costs, are no longer relevant for future decision-making, 

nevertheless, investors find it difficult to give up investments into which they 

invested finances, emotions and time. Moreover, unwillingness to terminate 

the project is connected also with admitting that the investment decision was 

faulty therefore the two reasons combined might lead to irrational behaviour as 

an investor continues to hold an investment that is no longer profitable.  

3.4.  Finally, the last group of behavioural biases centers around decision evaluation or 

feedback to decisions individuals made. The response they receive helps them 

evaluate whether the decision was successful or not.  

3.4.1. First such bias is the hindsight bias which after an event happened makes 

people sure that they knew all about it beforehand (Montier (2007), p. 25). 

Basically, once people know the result they incorporate this new knowledge 

about the outcome in what they already know and they even wrongly 

remember their own predictions made in the past, so that these predictions 

match what they only now learned. This purposefully serves in order to 

“exaggerate in hindsight what they knew in foresight” (Hens, Bachmann 

(2008), p. 87). The example of this bias from reality is e.g. TMT bubble which 

was caused by technological innovations like internet during the 1990s. People 

who at the time announced it was a bubble were not trusted by general public, 

however, people who then were involved nowadays think they knew at the 

time that the development really was a bubble (Montier (2007), p. 70). 

3.4.2.  Another bias that prevents an investor from obtaining rational assessment of 

their decisions is the psychological call option. The case is connected with 

hiring a financial advisor who partakes in investment decisions. If an 

investment turns out well, an investor takes the credit, on the other hand, if an 

investment is not successful, an investor blames their advisor in order to 

minimize their regret (Hens, Bachmann (2008), p. 87).  
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Behavioural biases 

Information 

selection 

biases 

Information processing 

biases Decision biases 

Decision evaluation 

biases (Feedback stage) 

Availability 

bias Representativeness bias 

Mental 

accounting Hindsight bias 

  Anchoring/Conservatism 

Disposition 

effect 

Psychological call        

option 

  Framing bias Home bias   

  Overconfidence 

Endowment 

bias   

    Sunk costs bias   

Table 3.1.: Overview of Behavioural Biases 

3.5. Speculative bubbles are a striking example of consequences of market 

participants’ behavioural biases. Contrary to general beliefs that behavioural biases 

such as overconfidence or greed will be corrected by market itself, in case of 

speculative bubbles, however, they are even for some time period amplified. 

According to study by Kindleberger (1978) the bubble development could be 

divided into five stages: displacement, take off, exuberance, critical stage and crash. 

Typically, the bubble is started by innovations to which market reacts by price 

increase. However, there are certain market participants who believe and bet on 

higher future price increases which attract growing numbers of other market 

participants trying to achieve high returns on investment and this boosts prices even 

higher. Towards final stages of speculative bubbles returns earned are no longer 

satisfactory for those who joined the bubble which means the bubble is now at its 

critical stage and any small event can cause its crash. The burst of bubble means a 

collapse of the market when prices fall drastically (Hens, Bachmann (2008), p. 91). 

3.6. The following part of this chapter focuses on the ways how a financial advisor can 

deal with behavioural biases of their clients thus helping them make rational 

investment decisions by learning about their risk ability, risk awareness and 

preferences. It is an essential task for a financial advisor to be able to distinguish 

between clients’ decisions driven by behavioral biases and wrongly estimated 

probabilities of future events and their decisions driven by their actual preferences. 
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If this is not undertaken, then clients’ actions threaten to become irrational. To 

achieve that clients’ investment strategies will suit their preferences, risk abilities 

and that they will stick to their investment strategies over time thus preventing them 

from behavioural biases, it is recommended that they are categorized into one of 

broad personality classes. To clarify client’s investing personality it could be done 

either by investment advisors themselves based on interviews with the client and 

client’s past investment steps or by risk profilers, i.e. “questionnaires that provide 

insight into the client’s propensity to accept risk and the decision-making style used 

in pursuing investment returns” (Maginn, Tuttle, McLeavy, Pinto (2005), p. 47). 

However, it is necessary to point out that it is impossible to exactly categorize 

investors due to different factors and personal experience which are unique to each 

investor but as already mentioned it is possible to categorize them broadly. Based 

on results from questionnaires one can outline four personality types due to the 

decision-making style and risk tolerance tradeoff (Maginn, Tuttle, McLeavy, Pinto 

(2005), p. 49): 

 

3.6.1. Cautious investor: 

Probably due to their financial situation or life experience cautious investors are loss 

averse and have dire need of financial security. As a result they prefer investments 

with low volatility and not likely to suffer from losses of principal. Consequently, such 

investors’ portfolios are defined by low volatility but also by low turnovers. Cautious 

investors are hard to persuade which is why they often opt not to seek professional 

advice. 

3.6.2. Methodical investor: 

This type of investor uses market analysis, database histories and even carries out their 

own research on trading. This approach keeps them from forming an attachment to 

their investments and makes them conservative investors as well. 

3.6.3. Spontaneous investor: 

These investors tend to over-manage their portfolios by quickly readjusting their asset 

allocations with every new event on the market for fear of negative outcomes. They 

make fast decisions however are too concerned for capturing investment trends on the 
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market that they often do not think much about risk of their own portfolios. Generally, 

spontaneous investors reach only below average returns and their profits are further 

diminished by commissions and charges stemming from frequent portfolio 

readjustments. Moreover, they are skeptical of investment advice. 

3.6.4. Individualist investor: 

Individualist investors draw investment information from several sources and do not 

hesitate to compare and reconcile conflicting data from the used sources. They believe 

that their hard work and gained insight will lead them to achieve their long-term 

investment goals therefore they are quite independent to take action. 
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4. Investment Policy Statements for Three Individual Investors 

In this chapter I will construct the investment policy statements for three individual 

investors of my choice but made up to correspond to the image of a Slovak investor. The 

investment policy statement (IPS) could be defined as “a client-specific summation of the 

circumstances, objectives, constraints and policies that govern the relationship between 

advisor and investor” (Maginn, Tuttle, McLeavy, Pinto (2005), p. 52). The IPS presents and 

sums up an investor’s financial objectives, assesses the degree of risk they are willing to take 

and able to take in order to meet the stated objectives and also lists any relevant investment 

constraints. The objective of the IPS is to set guidelines for portfolio construction in such 

a way that the investment objectives are best met with any constraints taken into account. 

Moreover, having the IPS written, facilitates making changes to an investor’s investment 

strategy and evaluating their impacts on investor’s investment objectives in case such 

a situation arises.  

4.1.  The overview for the first investor: 

The first investor is a 30 year old man, single, employed as a manager in a private 

company. He owns shares of the company that employs him worth 30 000 EUR (estimated 

market value). Since the age of 25 he has been putting aside 400 EUR/year for his RSA 

(retirement savings account). In addition to shares he holds 55 000 EUR in cash (money 

market fund). He wishes that his portfolio return provides him enough money to finance his 

hobby-yachting and also allows him to create a small emergency reserve of 1 200 EUR/year. 

Below a chart can be found summarizing this investor’s cash inflows and outflows per year: 

 

Cash Inflows Cash Outflows 

24 000 EUR/year (salary) 7 050 EUR/year (mortgage pay-offs) 

150 EUR/year (dividends paid on 

shares) 

1 500 EUR/year (yacht club 

membership) 

    3 000 EUR/year (yacht rent payment) 

    400 EUR/year (RSA deposits) 

    15 000 EUR/year (other expenses) 

Total inflows: 24 150 EUR/year Total outflows: 26 950 EUR/year 

Table 4.1.: Cash Inflow and Outflow Overview-Investor I 
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4.1.1. Investment objectives: 

A. Return Requirement:  

In order to match this investor’s expenses and cash inflows and to create the 

desired reserve of 1 200 EUR/year, an additional amount of 4 000 EUR needs to be 

generated on a yearly basis from the current portfolio (26 950 + 1 200 - 24 150 = 

4 000 EUR). As the investor needs income generated by his savings portfolio 

immediately to finance his current expenses and hobby, he will start using the 

portfolio income as soon as possible. In order to generate 4 000 EUR from savings 

portfolio consisting of company shares worth 30 000 EUR and cash worth 55 000 

EUR, an annual after-tax (net) portfolio return of 4,7% will be required 

(100*(4 000/85 000) = 4,7%). 

B. Risk Tolerance:  

This investor expressed an above average willingness to take risk as he believes that    

his young age allows him to make up through the years for eventual losses he might 

experience. Therefore he would accept a decline greater than 10% in the value of his 

current savings portfolio. However, his ability to take risk does not correspond to the 

willingness to assume risk as he is not financially secure with his expenses surpassing the 

level of his income. Therefore his ability to take risk could be classified as below average. 

Overall, to satisfy his immediate cash needs it is recommended for him to assume the 

investment strategy focusing on investments of below average risk. 

Based on investor psychological profiling given in chapter 3, this young investor could 

be broadely classified as a spontaneous investor. His lack of concern for higher levels of 

risk and his youth might lead  to quick decision-making on his part only not to miss any 

investment trends.  

C. Liquidity Requirements: 

With “liquidity being defined as either income needs or as cash reserves to 

meet emergency needs” (Maginn, Tuttle, McLeavy, Pinto (2005), p. 71), this 

investor’s liquidity requirements are significant. Currently, his income does not cover 

his desired expenses and he also wishes to establish a moderate emergency reserve 

relying only on his portfolio returns. 
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D. Time Horizon: 

The investor plans to retire at age of 65 when he also expects to give up his 

hobby- yachting. This makes his investment horizon one-stage and 35 year long as 

after his retirement , there will be no longer his current objective of providing funding 

for his hobby.  

E. Taxes and Constraints: 

To simplify matters, I will assume in further considerations the tax system with 

income tax and capital gains tax being the same and equal to 19% and wealth transfer 

tax (gift tax) equal to 0% (as in Slovakia). 

 

4.2. The overview for the second investor: 

The second investor is a 50 year old man who is married and has one child. He is an 

entrepreneur and with his wife he owns a company in which he has 60% stake worth 400 000 

EUR. Apart from owning the company, he is also employed there and receives a stable 

modest monthly salary for the work performed. Naturally, as an owner of the company he 

receives a share of 60% from company’s annual profits which are, for the sake of simplifying 

the case, assumed to be stable in time. He and his wife own a family house with a yard worth 

300 000 EUR which, however, is regarded as a place of investor’s residence and thus is not 

included into his disposable assets. The investor accumulated a reserve fund of 360 000 EUR 

(equal to 3 year’s share of company’s profits he receives annually), he similarly holds bonds 

worth 20 000 EUR and cash invested in money market funds worth 150 000 EUR (on which 

he expects to collect 5% annual return). Moreover, the investor saves 2000 EUR each year for 

his retirement savings account (RSA) and by the time he retires he expects to have 

accumulated 70 000 EUR. The table below offers an overview of the investor’s annual cash 

inflows and cash outflows: 

Cash Inflows Cash Outflows 

12 000 EUR/year (salary) 2 000 EUR/year (RSA deposits) 

120 000 EUR/year (60% share of annual 

profits) 6 000 EUR/year (child education) 

1 000 EUR/year (coupon payments on bonds) 40 000 EUR/year (living and other) 

Total Inflows: 133 000 EUR/year Total Outflows: 48 000 EUR/year 

Table 4.2.: Cash Inflow and Outflow Overview-Investor II 
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4.2.1. Investment objectives: 

A. Return Requirement: 

The investor wishes for his portfolio investment strategy to allow him to 

generate annual return equal to his current annual expenses plus a reserve to fund 

healthcare. He plans to use savings portfolio returns once he retires at age 65 and his 

main source of income (12 000 EUR (annual salary) + 120 000 EUR (60% of 

company’s annual profits) = 132 000 EUR/year) will stop.  As the investor’s wish it is 

for the portfolio to generate 48 000 EUR (current annual expenses) + 2000 EUR 

(healthcare reserve) = 50 000 EUR once he retires, his portfolio will in fact need to be 

able to generate 50 000*(1,04)^15 =  90 047 EUR/year  in inflation-adjusted  income 

at the point of his retirement ( inflation rate is assumed to be 4% y-o-y). At the point 

when the investor retires, he will earn 400 000 EUR from the sale of his stake in the 

company  if  presumed  the company value remains the same, also he will hold 20 000 

EUR in bonds, 311 840 EUR in cash (150 000*(1,05)^15 = 311 840 EUR), 70 000 

EUR in his RSA savings and 199 895 EUR in his reserve fund after inflation 

adjustment (360 000/1,04^15 = 199 895 EUR). Investor deposited extra money 

generated during each year for the period of 15 years until his retirement into his bank 

account and subsequently earned 3% annual interest on the deposits. Extra money in 

this case is the difference between investor’s annual cash inflows and cash outflows 

and it sums up to 85 000 EUR/year ( 133 000 - 48 000 = 85 000 EUR). Over the 

course of 15 years it will account for 1 628 335 EUR with annual 3% interest 

(((85 000*1,03 + 85 000)*1,03 +  85 000)*1,03 +….= 1 628 335 EUR). All in all, the 

total value of the investor’s savings portfolio at the time of his retirement will be 

2 630 070 EUR (400 000 + 20 000 + 311 840 + 70 000 + 199 895 + 1 628 335 = 

2 630 070 EUR). To generate 90 047 EUR as a return on 2 630 070 EUR will require 

an annual after-tax (net) return of approximately 3,42%. 

 

B. Risk Tolerance: 

This investor’s willingness to take risk could be regarded as below average as 

he would not accept a portfolio value decline higher than 10% as the required return 

to generate income equal to his current expenses would than increase to 3,8% and 

with higher return engagement in more risky investments is associated. As for the 

investor’s ability to take risk, the investor is financially secure with his yearly 

expenses being almost thrice covered by his yearly income. Moreover, the investor 
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owns considerable amounts of assets. Therefore, his ability to assume risk is above 

average. However, in accord with investor’s preferences not too risky average 

investment strategy should be adopted. 

This investor might be evaluated as a methodical investor. Due to his life 

experience and considerable accumulated assets, he is likely to make investment 

decisions based on analysis and research in order to minimize risk to his portfolio. 

However, this reliance on market research makes him a relatively conservative 

investor.   

C. Liquidity Requirements: 

With total cash inflows of 133 000 EUR/year and total cash outflows of 48 000 

EUR/year, this investor is in no immediate need of cash, therefore his liquidity 

requirement is minimal. 

D. Time Horizon: 

This investor has a two-stage time investment horizon with the first phase 

being his time until retirement (15 years) in which he prepares financially for his life 

once he retires and when his regular income stops. The second stage is his retirement 

period length of which is not firmly stated but is expected to be 20 years. Throughout 

this period the savings portfolio returns need to provide for the investor financially 

and meet his stated financial objectives. 

E. Taxes: 

As in case of the first investor, the income tax and capital gains tax are reconciled at 

the level of 19% and gift tax is 0%. 

F. Unique Preferences: 

At his death, the investor intends to transfer all his remaining assets to his only 

child. The transfer of these assets will not be taxed (0% gift tax assumption), thus they 

will be passed on in full value. 

 

 

4.3. The overview for the third investor: 

The third investor is a 70 year old woman who is a widow and has one daughter and two 

grandchildren. Her late husband worked for a machine-engineering company and during his 

time he invented a beneficial new production process. He was a sole owner of the rights to use 

this process and after his death the ownership was passed to his wife who upon her retirement 
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rented the rights to the process to a corporation which pays to her 4 000 EUR/year. Other 

sources of her income are her pension of 7 200 EUR/year, payments of 1 440 EUR/year she 

receives for renting her garage and interest payment of 1 500 EUR on her money market fund 

investments. Assets she owns include a garage worth 5 000 EUR, money invested in money 

markets worth 100 000 EUR, precious collection of paintings worth 12 000 EUR, a small 

cottage with garden in the countryside worth 30 000 EUR and her town flat of 35 000 EUR in 

value. Moreover, any spare money she does not spend throughout a year, she deposits in her 

bank account with 0% interest where up until now she accumulated 5 700 EUR (5*1 140 =    

5 700 EUR for five years since she retired). The table summarizing her cash inflows and 

outflows during a year could be found below: 

Cash Inflows Cash Outflows 

7 200 EUR/year (pension) 

1 000 EUR/year (cottage+garden 

maintenance) 

1 440 EUR/year (garage renting) 12 000 EUR/year (living, healthcare, other) 

1 500 EUR/year (money market 

interest) 

4 000 EUR/year (patent 

payments) 

Total Inflows: 14 140 EUR Total Outflows: 13 000 EUR 

Table 4.3.: Cash Inflow and Outflow Overview-Investor III 

4.3.1. Investment objectives: 

A. Return Requirement: 

The first objective of this investor is to keep her standard of living. However, this 

objective is already met as her annual total cash inflows cover with a little cash 

reserve her annual cash outflows. Her second investment objective is to make a gift of 

70 000 EUR to each of her grandchildren at the time of her death which will require 

to liquidate all her assets. As the investor already holds assets worth 147 000 EUR in 

total, the objective of managing investor’s wealth is to ensure the return on her 

portfolio offsets the impacts of the inflation. Thus the required return for the 

investor’s portfolio is equal to the rate of annual inflation which is assumed to be 4% 

p.a. 

 

 



48 

 

B. Risk Tolerance: 

The investor is in the late stage of her investor life cycle which indicates she is largely 

opposed to declines in the value of her portfolio. This reluctance to risk losses of her 

accumulated wealth categorizes her willingness to take risk as below average. 

However, her current financial situation suggests that she is capable of accepting 

moderate portfolio volatility as she is in no immediate need for cash and also has a 

small reserve of 5 700 EUR generated over five years of her retirement which enables 

her to finance eventual short-term losses in exchange for greater expected returns. 

 She could be categorized as a cautious investor as she is averse to losses and 

seeks to maintain the principal, portfolios of such investors are typically low-return 

and have low volatility.   

C. Liquidity requirements: 

This investor’s immediate need for cash or cash reserves (liquidity) is met by 

covering her yearly expenses by her yearly income and at the same time creating a 

small reserve. However, most of the investor’s assets are highly illiquid, thus she is 

not prepared for unexpected large cash outlays should they occur. Withdrawing 

100 000 EUR from money market funds should meet any immediate need for cash but 

it jeopardizes her preference of gifting to grandchildren. 

D. Time Horizon: 

This investor’s time horizon is expected to be 10 years which is relatively short. 

During this time her portfolio management target is to maintain portfolio’s real value 

in order to enable gifting of 70 000 EUR to each of her grandchildren. 

E. Taxes: 

Taxes for this investor’s case are set the same as for the two previous investors which 

is 19% both income and capital gains tax and 0% gift tax. 

F. Unique Preferences: 

Gifting to grandchildren is the investor’s preference. The transfer of her assets will 

not be taxed in accordance with 0% gift tax assumption. 

 

   Lastly, two out of the three of these exemplary investors show loss-aversion, one of 

behavioural finance assumptions. In order for advisors to make an asset allocation decision 

consistent with this behaviour pattern, certain shortfall risk constraint should be adopted when 

choosing an appropriate allocation (Maginn, Tuttle, McLeavy, Pinto (2005), p. 264-265). In 
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practice, Roy’s safety-first criterion is used to minimize the probability that portfolio return 

pR falls falls belows some treshold return level TR . Therefore Roy’s safety-first criterion 

should be maximized: 
( )( )

max P T

P

E R R
SFratio

σ
−

= . However, none of these three investors 

exhibits mental accounting (viewing assets separately and not as completely interchangeable 

thus serving different investment purposes) which is a fairly common behavioural bias 

(Maginn, Tuttle, McLeavy, Pinto (2005), p. 268). 
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5. Risk-Return Attributes of Asset Classes 

It is important to discuss risk-return characteristics of individual asset classes 

introduced in the first chapter prior to making any portfolio recommendations which will 

come into being in the following chapter. The following analysis will be only qualitative 

meaning that I will restrict myself only to comparing risk-return properties among asset 

classes. However, any such analysis must firstly be based on some empirical observations, 

that is historical risk-return characteristics, from which its outcomes stem and therefore the 

results are not absolute- the risk-return characteristics of some asset classes might differ under 

certain specific circumstances (e.g. in the environment with high interest rate volatility some 

bonds might be riskier than some stocks) from the analysis that is presented below. Moreover, 

the following observations are concluded from the historical data for U.S. capital market and 

based on Reilly, Brown (2003) and Schneeweis, Crowder, Kazemi (2010) and World Gold 

Council data. I would like to point out that in order to be able to make investment 

recommendations for the three investors from previous chapter, I will approximate the results 

of the following analysis to the situation in Slovakia which, of course, is a simplification. 

5.1. Asset classes risk-return properties 

First of all, the set of studies by Ibbotson, Sinquefield (1976, 2002) focused on risk-

return properties of the following categories of traditional financial assets (not ordered only 

recounted):  

i. U.S. Treasury bills (T-bills) 

ii.  Long-term government bonds 

iii.  Intermediate-term government bonds 

iv. Long-term corporate bonds 

v. Large-company stocks 

vi. Small-capitalization stocks 

Small capitalization stocks (stocks with low market value) were singled out as an asset class 

in this analysis as they performed differently from stocks in general. Out of these asset 

categories the one with the lowest mean of annual returns and the lowest risk are U.S. 

Treasury bills. The result is consistent with the general perception of government bills (in the 

U.S. T-bills) being considered virtually the risk-free asset. Next, Intermediate-term 

government bonds showed the second lowest mean of annual returns and level of risk. The 
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third being long-term corporate bonds, followed closely by long-term government bonds. 

Stocks in accordance with general belief performed riskier than bonds in general, earning also 

higher returns. Small-capitalization stocks are the riskiest yielding the highest return.  

 Further studies observed performance of stocks, bonds, cash (which are equivalent to 

U.S. T-bills), real estate and commodities not only in the USA but also in Canada, Japan, 

Europe and emerging markets. Emerging market stocks proved to be the riskiest asset while 

one-year government bonds (non-U.S.) had the lowest return and the lowest risk. 

 From the non-financial assets art and antiques are quite hard to evaluate with respect 

to risk and return as this asset class is quite heterogeneous- it contains wide variety of assets 

whose risk-return characteristics differ. Therefore risk and return on different types of art and 

antiques were plotted into graph. The results of bonds and stocks were located somewhere in 

the middle of art and antiques plot. The real estate is similarly to art and antiques 

a heterogeneous asset class, making its risk-return properties hard to estimate. The analysis 

was carried out for the U.S. typical Real Estate Investment Trusts (REITs) (commercial real 

estate) and for residential real estate (homes). In comparison with stocks, REITs yielded 

higher returns but had lower risk and residential real estate had both lower returns and lower 

risk than stocks. However, the impact of current financial crisis on real estate markets is not 

considered in this analysis. 

 

5.2. Correlations between asset classes returns 

Correlations between individual asset returns are an important aspect for portfolio 

diversification beside risk-return characteristics. Consequently it would be wise to include 

them into this qualitative analysis.  

 For financial assets the quantitative analysis showed that  U.S. equities were quite 

highly correlated with Canadian and United Kingdom equities but they had low correlations 

with Japanese and emerging markets stocks. Moreover, there is almost zero correlation 

between U.S. equities and non-U.S. government bonds (Reilly, Brown (2003), p. 94). 

 As for non-financial assets, correlations between art-antiques category and bonds are 

generally negative, art-antiques and stock returns are little positively correlated. In addition, 

several from art and antiques category are positively correlated with inflation rate, making 
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them good inflation hedges while long-term bonds and especially common stock are not 

considered so. Therefore including art and antiques to stocks and bonds should provide low-

risk portfolio. As for real estate investment there is low positive correlation between 

commercial real estate (REITs) and stocks while residential real estate (homes) and stocks are 

negatively correlated. Based on the recent results for U.S. bonds, U.S. stocks, commodities 

and real estate for period 2001-2008 from Schneeweis, Crowder , Kazemi (2010), p. 136-137, 

commodities are little positively correlated with stocks (U.S. and foreign alike) as well as real 

estate and they are negatively correlated with bonds. Therefore commodities seem to have 

good diversification properties even though they are heterogeneous asset class (comprising of 

precious metals, industrial metals, oil, livestock, etc.) which implies that some of them might 

be better diversifiers than others. 

 

5.3. Gold Characteristics 

As in the first chapter I paid special attention to gold as an investment asset and to 

its historical returns development, now I am going to consider its risk attributes among 

other commodity alternatives and correlation between gold and key asset classes 

returns in the USA.   

USA:  five year correlation of weekly returns on key asset classes and gold (USD)
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 Figure 5.1.: 5-year Correlations of Weekly Returns on U.S. Key Asset Classes and Gold  

 Source: World Gold Council 
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It is apparent that gold has low negative correlation with three-month Treasury bills and it 

is positively correlated with global Treasuries Index, stocks from developed markets 

worldwide (excluding USA and emerging markets) and commodities. Correlations with other 

asset classes from chart 5.1. are not significantly different from zero. However, when 

considering investment in commodities, gold would be a risk-friendly option as its volatility is 

at the lowest end of commodities volatility spectrum. 

Commodities: 1-year volatility
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 Figure 5.2.: 1-year Volatility of Commodities 

Source: World Gold Council 

To conclude this chapter I include graph that plots individual asset classes due to their risk-

return characteristics as the outcome of the qualitative analysis: 

 

Figure 5.3.: Asset Classes Risk and Return Characteristics 

Source: Investment Analysis and Portfolio Management (2003), Reilly,Brown 
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6. Portfolio Recommendations for the Three Individual Investors 

In this section I am going to utilize two methods for choosing the appropriate asset mix 

within investors’ portfolios for the three individual investors based on information given in 

their IPS (Investment Policy Statement) which I constructed in the chapter 4. I will conclude 

this chapter with briefly discussing Mean-Variance analysis as a tool for optimal portfolio 

selection, however, I will not utilize this method for the three case studies. 

The following two approaches to asset allocation, however, consider only traditional 

assets, that is only allocation between stocks (either domestic or international) and bonds 

(fixed-income investments: government/corporate bonds, etc.). Based on analysis in chapter 

5, I will try to expand the allocation suggestions by considering also alternative investments 

(real estate, art/antiques, commodities). 

6.1.  Experience-Based Approaches to Asset Allocation 

These approaches tend to be frequently used by financial advisors when making 

recommendations to their private clients. They rely on tradition or on experience when 

choosing the appropriate strategic asset allocation, however, when these methods are 

professionally applied they are often consistent with financial theory. Moreover, they 

are an inexpensive solution to asset allocation problems and are experience-based, 

which means they have worked well for clients according to many investment 

advisors. Some of such ideas on asset allocation are as follows (Maginn, Tuttle, 

McLeavy, Pinto (2005), p. 317-318): 

a) A 60/40 stock/bond allocation is considered appropriate or at least a good 

starting point asset allocation for an average investor. It is generally considered 

neutral (neither aggressive nor conservative). 

b) The allocation to bonds should increase if an investor’s risk aversion is 

increasing. 

c) Investors with longer time horizon (younger investors) should have more of 

their assets allocated to stocks. 

d) A rule for the percentage allocation to equities is 100 minus the investor’s age. 

This rule implies that younger investors should be more exposed to stock 

investments (aggressive investing) than older investors. Thus proportion of 

stocks in investors’ portfolios should decline with age. 
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Now I will apply these experienced-based investment ideas on the three 

investors from the previous chapter: 

6.1.1. 30 year-old investor 

According to rule b stock allocation should be relatively high as the investor is 

not afraid to take risk. This is consistent with rule c as the investor has long 

investment horizon. Finally, rule d instructs that the investor’s allocation to 

equities should be 100 – 30 = 70% and 30% to bonds. However, this allocation 

might fit the nature and investment horizon of the young investor, however this 

investor’s ability to take risk is not very high, therefore he should opt for less 

risky allocation. 

6.1.2. 50 year-old investor 

As this investor is approximately in the middle of his lifecycle, the portion of 

stocks in his portfolio should not be dominant. The portfolio should be more 

balanced. The rule d supports the previous as the investor’s allocation to 

equities is recommended to be 100 -50 = 50% and 50% to bonds. 

6.1.3. 70 year-old investor 

According to rule b, this investor should not be much exposed to stock 

investments as her risk aversion levels are quite significant. Moreover, she is in 

a late stage of life with a short investment horizon which further supports rule 

b. Consequently, her allocation to stocks should be 100 – 70 = 30% and 70% 

to bonds. 

 

6.2. Asset Allocation and Human Capital 

For determining asset allocation for individual investors, it is necessary to take into 

account also human capital. Human capital is “the present value of expected future 

labor income” (Maginn, Tuttle, McLeavy, Pinto (2005), p. 321) and it is often the 

largest asset an investor possesses. On the other hand, financial capital consists of 

assets such as stocks, bonds or real estate. Typically, younger investors have absolute 

majority of human capital over financial capital as they have longer work life still 

ahead of them and they have had so far little time to save and invest. The importance 

of the human capital declines as an individual nears their retirement while the 

importance of financial capital increases at the time. The formula for computing 

human capital is as follows: 
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+∑ , where t is investor’s current age, r is a discount rate- usually 

inflation is used for the simplification, T is investor’s life expectancy and jI are 

investor’s expected earnings at age j (Maginn, Tuttle, McLeavy, Pinto (2005), p. 321).  

 When the concept of human capital is incorporated in strategic asset allocation 

then appropriate asset allocation varies with investor’s age or lifecycle and labour 

income. Campbell and Viceira (2002) concluded the following: 

a) Investors with safe labour income should invest more of their financial capital into 

equities 

b) Investors whose labour income is highly positively correlated with stock markets 

should prefer asset allocation that is not much exposed to stock movements. 

c) Investors with higher labour flexibility should increase their allocation to equities 

in their portfolios. 

Moreover, human capital could be either correlated with stock market returns or 

not. If it is not correlated with stock market returns, then the human capital is 

considered risk-free even if in reality future labour income is not certain therefore it 

carries risk. If human capital is, however, correlated with stock market returns, 

strategic asset allocation then requires higher bond allocations within a portfolio at a 

young age. In case of the three individual investors from chapter 4 their income is not 

correlated with stock market returns as they neither work as portfolio managers nor do 

their cash inflows consist primarily of dividends or of market returns.  

However, this asset allocation approach decides only between investing in stocks 

and bonds while bonds are represented here by human capital as it is risk-free. 

Investors with long investment horizons (having abundancy of human capital) are 

advised to hold all-equity financial portfolios as their optimal allocation. In the first 

part of analyzing the human capital approach, I will focus on comparing asset 

allocation results for the three investors including their financial asset allocation. For 

this purpose I need to establish some target total wealth allocation that will be 

common for all three investors- I chose an exemplary 50/50 stock/bond total asset 

allocation. Secondly, I will observe how their optimal allocations change if 

experience-based approaches are applied (namely rule 100 - age = % stock 

investment) and human capital is considered. 



57 

 

6.2.1. 30 year-old investor 

In case of a young investor such as this one, he already has large majority of  

human capital which is considered a bond-like (not risky) investment. 

Therefore remaining portion of his total wealth should be entirely invested in 

stocks (all financial capital should be invested in stocks). If I assume investor’s 

income to be 24 150 EUR/year for the next 20 years till he is 50 years old, then 

it increases to 36 150 EUR/year (in order to somehow consider the element of 

inflation) until he retires and once he retires his income consists only of 6 000 

EUR/year state pension plus 150 EUR/year dividend income until his 

presumed death at the age of 80, then his human capital (HC) is estimated to be 

553 120 EUR at the age of 30. Financial capital (FC) value equals 87 000 

EUR. Then his total wealth consisting of human and financial capital would be 

640 120 EUR. After investing all his financial assets into stocks to try and 

approximate the target 50/50 allocation, his total wealth allocation is 

87000
0,136

640120
≐ , which indicates total allocation of 13,6% into stocks and 

86,4% into bond. The resulting total wealth allocation of 13,6/86,4 will remain 

the same even if investor’s target allocation changes to 70/30 stock/bond to 

agree with experience-based approach. Naturally, these calculations are only 

an attempt to quantify HC as it is intangible and might not be considered part 

of investor’s wealth because it can not be invested. However, stable expected 

income of which HC consists serves as a safeguard and allows investor to 

participate in more risky ventures.  

6.2.2. 50 year-old investor 

As the total wealth of this investor is estimated to consist of approximately 

50% financial and 50% human capital (as he is in the middle of his lifecycle), 

it is still desirable to allocate 100% of investor’s financial capital to stocks in 

order to reach the exemplary 50/50 target allocation. I assume the investor 

continues to earn 133 000 EUR/year until he is 65, then he expects to earn 

50 000 EUR/year as stated in his IPS until the age of 85, his estimated life 

expectancy. His human capital (HC) as computed from the formula above 

equals 1 989 057 EUR at age 50. This investor’s financial assets (FC) are 

worth 970 000 EUR while total wealth is 2 959 057 EUR. The total allocation 
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of his wealth should be 
970000

0,328
2959057

≐ which means 32,8% into stocks and 

67,2% into bonds. The result remains unchanged as in this case exemplary 

target allocation of 50/50 matches the one yielded by experience-based 

approaches. 

6.2.3. 70 year-old investor 

This late in an investor’s lifecycle the human capital is expected to be very 

low. To try and reach the target total asset allocation of 50/50, an investor 

needs to hold half of her total wealth in stocks. The investor’s financial assets 

(FC) are worth 152 700 EUR. Her income is 14 140 EUR/year for the next ten 

years until her supposed death. Therefore her human capital (HC) equals 

128 828 EUR. Her total wealth is worth 281 528 EUR. She needs to allocate 

1
281528 140764

2
⋅ = EUR in stocks which means that her financial asset 

allocation is 
140764

0,922
152700

= , therefore 92,2% in stocks and 7,8% in bonds. 

Now to assign a new target allocation of 30/70 stock/bond which is 

experience-based approach compliant, she needs to allocate 

0,3 281528 84458⋅ = EUR into stocks, which gives 
84458

0,553
152700

= , meaning 

her financial asset allocation should be 55,3% in stocks and 44,7% in bonds. 

 

The asset allocation results yielded by incorporating human capital are consistent with 

the experience-based approaches to asset allocation as in the case of 30 and 50 year-old 

investors, their financial asset allocations were 100% to stocks in both cases and in the case of 

the 70 year-old investor, her financial assets are allocated 92,2% into stocks and 7,8% into 

bonds, thus indicating that with increasing age allocation of financial assets to stocks should 

decline. However, in this case for 70 year-old investor, allocation to stocks is not much lower 

than hundred which is caused by her not owning high levels of financial capital and still 

receiving relatively high income even when retired. 
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Asset allocation approaches results 

Approach   Investor 1 Investor 2 Investor 3 

Experience-based   70/30 50/50 30/70 

Human Capital including 

50/50 target 

Financial: 100/0Financial: 100/0 Financial: 92,2/7,8 

Total: 13,6/86,4 Total: 32,8/67,2 Total: 50/50 

experience-

based target 

Financial: 100/0Financial: 100/0 Financial: 55,3/44,7 

Total: 13,6/86,4 Total: 32,8/67,2 Total: 30/70 

Table 6.1.: Summary of the Results 

 Next I am going to consider other investment alternatives to traditional stock and bond 

allocations with which the two previous approaches exclusively operate. The following 

investment extensions are based on conclusions made in chapter 5 and on the selected parts 

from Schneeweis, Crowder, Kazemi (2010) and from Tiwari, White (2010). 

6.3.  Alternative assets portfolio considerations 

Alternative asset group consists of e.g. real estate investments, commodities, art and 

antiques and expands the traditional asset allocation between stocks and bonds. Schneeweis, 

Crowder,  Kazemi (2010) observe that adding alternatives to portfolios consisting of stocks 

and bonds has potential to improved return to risk trade-off (increasing return to risk ratio). 

6.3.1. 30 year-old investor 

In the IPS it was stated that although his willingness to take risk is above 

average (he does not fear to take greater risk in exchange for higher return), his ability 

to take risk is below average as his income does not cover his expenses. His financial 

asset allocation should include risky investments as is the case in 6.1.1. or invest his 

entire financial capital into risky assets (6.2.1.). As an alternative to stocks he could 

consider REITs which share characteristics with stocks as they are traded in stock 

market. Moreover, REITs tend to earn slightly higher returns and have slightly lower 

volatility to stocks which makes them a return enhancement to equity dominated 

portfolios (Schneeweis, Crowder, Kazemi (2010), p. 67). He could also contemplate 

using commodities in his stock/bond portfolio as they have low correlation with stocks 
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and even negative correlation with bonds, making them a good diversifier. However, 

alternative investments (such as commodities) tend to have very high volatilities but it 

depends on the individual asset considered (Schneeweis, Crowder, Kazemi (2010), p. 

135). Among commodities gold would be one of the assets with the lowest one year 

volatility as shown in chapter 5. Art and antiques are not recommended for this 

investor as they are illiquid and large cash outlays are required to purchase them. 

When investing internationally it is beneficial to consider also currency risk. Cheng et 

al. (1999) concluded that currency risk is significant but international real estate can be 

included in portfolios when investors are not too risk averse. However, the results of 

this study did not consider the effects of current crisis and its implications for real 

estate markets. If choosing REITs, this investor can consider inclusion of not only 

U.S. REITs but tax-transparent REITs which have been introduced in Europe  in last 

decade- France (2003) and more recently  REITs in the UK and Germany have added 

to those already in existence in Belgium and the Netherlands (Tiwari, White (2010), p. 

119). 

6.3.2. 50 year-old investor 

This investor has already accumulated significant financial capital therefore he 

is averse to losing it which is described by his below average willingness to take risk. 

However, his current financial position makes his ability to assume risk above 

average. Consequently, he might be convinced to take slightly riskier investments if 

reminded of his financial safety. According to experience-based asset allocation he 

should balance his assets between riskier and less risky while his human capital allows 

him to invest all his financial capital into riskier assets. As an alternative to bonds in 

traditional asset allocations he could consider direct investment in real estate 

(residential real estate) which is generally negatively correlated with stocks- making it 

a good addition to stocks within portfolios. Moreover, its return and risk are lower 

than stocks. The investor might consider incorporating commodities even if they suffer 

from higher levels of volatility in general. Thus if he desires to limit this volatility he 

could opt for gold or even platinum although it is slightly more volatile. Investment in 

art and antiques is possible for this investor due to high levels of his capital and they 

would make his stock/bond portfolio quite low-risk because of low correlations with 

stocks, negative correlation with bonds and positive correlation with inflation rate 

which is all consistent with his loss aversion (unwillingness to take risk). However, 
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expertise in art/antiques is required and as none of his financial assets fall into this 

category it is assumed he lacks experience and knowledge alike. As for investing all 

his financial capital into risky assets when human capital is incorporated, he similarly 

to the first investor can consider REITs as a return enhancer to stock portfolios. 

A study by Hoesli et al. (2002) suggests that 15-25% of efficient portfolio should 

contain real estate assets (domestic and international alike), but the study made no 

currency risk considerations. 

6.3.3. 70 year-old investor 

This investor is averse to losses in her financial capital as she intends to make 

a gift of specified amount at the time of her death. Her current financial position 

enables her to accomodate moderate portfolio volatility. As her objective is primarily 

capital preservation, asset allocation should not be very risky. In accordance with 

experience-based solution and also approach including human capital, she should opt 

for art and antiques in addition to traditional stock/bond allocation. She already has 

a portion of her assets invested in paintings, keeping this investment should make her 

portfolio low-risk and it should provide a good hedge against inflation rate. Secondly, 

maintaining residential real estate behaves similarly to bond-like investments with 

lower risk and returns and negative correlation with stock movements. In her savings 

portfolio she already holds residential real estate- cottage with garden and the town 

flat. Foreign bonds might prove beneficial for her portfolio as adding international 

investments reduces portfolio risk since the correlations between assets in different 

countries will be lower than the correlation between assets within one country (Tiwari, 

White (2010), p. 49). However, there is currency risk present when choosing 

international investments as well differences in interest rates. In addition to currency 

risk and interest rate differentials it is important to note that domestic investors in 

foreign markets  often have imperfect information about institutions and hence on 

behaviour of institutions in other countries. Then there are transaction costs related to 

overseas investments, differencies in taxations, etc. all of which might „outweigh the 

reduction in unsystematic risk and hence the expected increased return of overseas 

diversification“ (Tiwari, White (2010), p. 49). Under certain market environments 

such as high interest rate volatility some bonds might be riskier than some stocks 

(Schneeweis, Crowder, Kazemi (2010), p. 219), which would be the cause of risk-

reversal between stocks and bonds (or other fixed-income securities). To mention 



62 

 

REITs, I would not consider them as an appropriate investment option for this investor 

as essentially their characteristics are stock-like, therefore risky. Similarly, 

commodities even though good diversifiers in traditional portfolios have in general 

volatility comparable to some stocks.  

6.4. Intoduction to Mean-Variance Analysis 

Mean-variance analysis was historically first approach for determining 

strategic asset allocation quantitatively. To find strategic asset allocation for an 

investor’s portfolio an investor should choose from among efficient portfolios which 

meet their risk tolerance requirement. Each efficient portfolio is plotted on the 

minimum-variance frontier (MVF) which is a set of portfolios with the smallest 

variance of returns for their level of expected return. I will mention two approaches to 

minimum-variance optimization (MVO) with the first yielding the unconstrained 

MVF. The unconstrained MVF does not place any constraints on asset weights in 

efficient portfolios save that sum of weights must equal one. Therefore the method is 

called the unconstrained optimization. A study by Black (1972) states that „asset 

weights on any minimal-variance portfolio are a linear combination of asset weights of 

any other two minimum-variance portfolios“(Maginn, Tuttle, McLeavy, Pinto (2005), 

p. 280). This means that by knowing asset weights of two minimum-variance 

portfolios one can trace the entire MVF and thus determine the asset weights of any 

other minimum-variance portfolio located on MVF using the formula 

1 2(1 )R R w R w∗ = − + , where R∗  is the expected return of the minimum-variance 

portfolio whose asset weights I want to establish, 1R  and 2R are the expected returns of 

the two known minimum-variance portfolios. Once w is computed I insert it back into 

this formula and for 1R  and 2R  weights of the first asset class in the two minimum-

variance portfolios are substituted giving the weight of the same asset class in the new 

minimum-variance portfolio. The process is then repeated for all asset classes included 

in the two portfolios. The other type of MVO is a sign-constrained optimization. Here 

asset weights cannot be negative in addition to their sum being one. This approach is 

considered the most relevant with respect to strategic asset allocation. The concept of 

minimum-variance portfolios in which an asset weight either changes from zero to 

positive or from positive to zero when moving along the MVF is developed for this 

optimization. Such portfolios are called corner portfolios and they enable us to create 
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any other minimum-variance portfolio when following the corner portfolio theorem: 

“In a sign-constrained optimization the asset weights of any minimum-variance 

portfolio are a positive linear combination of the corresponding weights in the two 

adjacent corner portfolios that bracket it in terms of expected return (or standard 

deviation of returns)” (Maginn, Tuttle, McLeavy, Pinto (2005), p. 281), meaning that 

the formula 1 2(1 )R R w R w∗ = − +  should be utilized. Once the asset weights of the 

portfolio with desired expected return (and risk) characteristics are computed, an 

investor’s risk tolerance should be taken into account quantified by the formula 

2( ) 0,005m m A mU E R Rσ= −  where  mU  is the expected utility of the asset-mix m, 

( )mE R  is the expected return for mix m, 2mσ  is variance of return for mix m and AR  is 

the investor’s level of risk aversion (6 to 8 signify high risk aversion and low levels of 

1 to 2 relatively low risk aversion). Then corner portfolios which are usually only few 

in number are evaluated by this formula quantifying investor’s risk tolerance. A corner 

portfolio with the highest level of expected utility which also matches the investor’s 

return and risk objectives will be selected. Lastly, in order to carry out MVO a mean-

variance optimizer is needed which could be a special purpose software or Microsoft 

Excel with a tool for computing minimum-variance frontier. A software deals with 

variance, mean and covariance computations as these terms increase exponentially 

when more assets are added to the portfolio. Moreover, MVO is sensitive to errors in 

the inputs and entering historical data into the process is likely to provide incomplete 

information upon which the expectations of the future will be based (Tiwari, White 

(2010), p. 47). 
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Conclusions 

 The thesis dealt with various aspects of investing  for individual investors from 

presenting their investment options in the first chapter and discussing the demonstrations of 

several psychological aspects through behavioural finance in the third chapter to selecting 

three hypothetical investors and constructing their Investment Policy Statements- the first step 

in asset allocation decisions. Last but not least, I applied two qualitative approaches to asset 

allocation on each of the hypothetical investors.  

The first approach was experience-based and consists of four recommendations that 

are widely implemented by investment advisors in general .  

The second qualitative approach took  into account human capital, a non-financial 

asset  that every individual possesses but its levels differ depending on a particular investor’s 

age. Human capital is the present value of expected future labour income, therefore younger 

investors have this asset in an absolute majority of their total wealth. With increasing 

investor’s age the portion of human capital as a part of total investor’s wealth declines. In the 

case of the three investors since their salaries are not correlated with stock market returns their 

human capital is considered virtually a “risk-free” asset, similar to bonds. Accordingly it is 

recommended for younger investors to invest all their financial assets in more risky 

investments (like stocks) in order to outweight the majority of safe human capital asset in 

their total wealth. 

Based on the results for the three investors, it was interesting to observe that 

throughout the investor’s life (if target asset allocation remains unchanged 50/50 stock/bond 

allocation for instance) total wealth allocation for the young investor consisted for the vast 

majority of bonds and this percentage decreased as the investor ages while the total financial 

capital allocation is the exact opposite. However, both of these approaches stock/bond asset 

allocation hence I included recommendations on inclusion for real estate, commodities and 

art/antiques based on qualitative assessment of their risk, return and correlations between 

them from chapter five. The recommendations are as follows: 

The youngest of the three investors might consider inclusion of real estate investment 

trusts which are no longer solely utilized in the USA into his stock/bond portfolio. Similarly, 

commodities seem to be a good option for him. 
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For the middle-aged investor purchase of a residential real estate would be a good 

choice with a bond-like characteristics. Moreover, as he is financially secure real estate 

investment trusts and commodities would be good diversifiers. 

  The last investor should opt for art/antiques and residential real estate in order to 

accord with her investment objectives. Investment in foreign bonds might be too risky for her 

as under certain circumstances risk-reversal between some bonds and some stocks might 

occur. 

The very end of the thesis is dedicated to presenting a quantitative method of asset 

allocation (Mean-Variance Optimization) although it is not applied to the three investor cases. 
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