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CAPM versus APT – two models in comparison
The classic portfolio theory deals with questions about the criteria that make up an optimal securities portfolio for
a market participant and how it is composed. The Capital Asset Pricing Model (CAPM) forms the basis of modern
financing theory. It was considered the key basic idea for the control and performance measurement of securities
portfolios. In modern investment management, however, it has been increasingly replaced by multi-factor approaches, such as the Arbitrage Pricing Theory (APT). The APT represents the second essential basic idea for the
valuation of risky investment forms. This paper describes both models and compares the model assumptions, their
practical suitability as well as advantages and disadvantages and an application example. Furthermore, the question
is analyzed, which perspective Behavioral Finance brings and why this perspective is not covered in CAPM and
APT models. The literature review was used as the method for processing the task.
Keywords: Capital Asset Pricing Model, Arbitrage Pricing Theory, portfolio theory
JEL Codes: G11, G12, G41

CAPM versus APT – két modell ehhez képest
A klasszikus portfólióelmélet a piaci szereplők számára optimális értékpapír-portfóliót képező kritériumokkal és
annak felépítésével kapcsolatos kérdésekkel foglalkozik. A tőkepiaci javak árazási modellje (CAPM) képezi a
modern finanszírozási elmélet alapját. Ezt tartották az értékpapír-portfóliók ellenőrzésének és teljesítménymérésének legfontosabb alapelvének. A modern befektetési menedzsmentben azonban azt egyre inkább felváltotta több
tényezőjű megközelítés, például az arbitrázs árazási elmélet (APT). Az APT a kockázatos befektetési formák értékelésének második alapvető ötlete. Az a cikk mindkét modellt leírja, és összehasonlítja a modell feltevéseit, azok
gyakorlati alkalmasságát, valamint előnyeit és hátrányait, valamint egy alkalmazási példát. Ezenkívül azt a kérdést
elemezzük, hogy a Viselkedési Pénzügy milyen perspektívát hoz és miért nem foglalkozik ez a perspektíva a
CAPM és az APT modellekben. A feladat feldolgozásához irodalmi áttekintést használtam.
Kulcsszavak: tőkepiaci árfolyamok modellje, arbitrált árfolyamok elmélete, portfólióelmélet
JEL-kódok: G11, G12, G41

Introduction
The aim of this paper is to process the main topic “CAPM versus APT – two models in comparison” according to scientific criteria. Both models are presented, the model assumptions are
compared, their practical suitability as well as advantages and disadvantages are given, and an
application example of the two models is shown. Furthermore, the question has to be analyzed,
which viewpoint brings Behavioral Finance and why this perspective is not covered in CAPM
and APT models. Literature research should be used as a method for processing the task.
After the introduction, this paper first deals with the so-called portfolio theory. Following
a general description of this topic, the following section on the Capital Asset Pricing Model
(CAPM) already introduces a definition of the term, the practicality of this model, its advantages and disadvantages and an application example. The next chapter is devoted to the
second model dealt with, the Arbitrage Pricing Theory (APT), its definition, practicality, the
advantages and disadvantages, as well as a brief application example. After the detailed description and processing of both models based on an extensive and relevant literature search,
the respective model assumptions are compared. The next chapter deals with and answers the
1
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above-mentioned question about behavioral finance. The last chapter briefly summarizes the
most important and concise findings and results of this work.
Portfolio theory
The classic portfolio theory deals with questions about the criteria that make up an optimal
securities portfolio for a market participant and how this portfolio is composed. The basis for
the portfolio theory according to Markowitz is a stock market, which consists of a certain number of securities and allows them to be put together individually. The grouping of various securities is referred to as a portfolio (Markowitz, 1952:77–79.). It is assumed that each market
participant makes a selection for the security portfolio from a certain number of securities. Single-period models, which are often referred to as market models, form the model framework of
portfolio theory (Kremer, 2018:1.). The observation period is defined with a period and begins
with a portfolio selection at the start time (t = 0). The initial equipment of the respective market
participant and the prices on the market limit the investment decision. At the following point in
time (t = 1), several environmental conditions can occur. At this point in time, every option for
action entitles or obliges the respective decision-maker to make a payment that is dependent on
the environmental status (Hüper, 2019:9.). This takes into account that the future development
of the securities portfolio is subject to uncertainties (Kremer, 2018:1.).
The criteria by which market participants select security portfolios are decisive. Decision
theory deals with the rules according to which rationally acting people make decisions and their
behavior. The Bernoulli and the (µ, σ) criteria are the two most frequently used decision rules
(Schmidt–Terberger, 1997:289.). The expected value of the future benefit of decision-makers
is maximized according to the Bernoulli criterion (Bernoulli, 1738:177.). The assumption that
market participants use the two indicators to assess security portfolios describes the (µ, σ) criterion according to Markowitz (Markowitz, 1952:77.). Portfolio theory implies that investors
base their investment decisions solely on these two parameters. The yield is referred to as the
expected value µ and the risk as the standard deviation σ. Within the scope of the portfolio
theory, security portfolios are identified that generate a high return where possible for a given
risk (Kremer, 2018:1.).
However, the two decision criteria mentioned above do not necessarily lead to the same
result (Borch, 1969:3.). The Bernoulli and (µ, σ) criteria generally only result in the same selection of securities portfolios, if the distribution of portfolio returns is elliptical, which, however, excludes financial goods with non-negative returns (Chamberlain, 1983:198-199.). In order to ensure that both criteria are valid at the same time, it can be assumed that the market
participants have quadratic utility functions. Due to the fact that these indicate a higher actual
risk aversion, this basic idea must be critically examined (Arrow, 1971:12.). The two criteria
are now considered to be two different approaches to decision problems (Nielsen, 1990:226.).
In order to be able to define the properties of optimal securities portfolios more precisely,
it must first be clarified according to which characteristics the market participants select them.
This requires a more precise description of the preferences of market participants. In this context, Markowitz assumes that investors are risk-averse, which means that two securities portfolios that have the same expected value but a different variance favor the one with the smaller
variance. Conversely, it also implies that with the same variance but different expected values,
the portfolio with the larger expected value is preferred (Markowitz, 1952:82.). In the course
of portfolio theory, it is therefore assumed that investors have two specific properties that they
identify as so-called rational investors. First, once an investor has the option of additional profits, they will realize them. Second, an investor will try to minimize the risks associated with the
investment. This is known as risk aversion (Kremer, 2018:10-11.).

106

Figure 1 illustrates that the realizable securities portfolios with the lowest risk at the current
expected value and the highest expected value at the current risk result in the number of efficient
portfolios (Markowitz, 1952:82.). Which of these efficient securities portfolios is optimal for
market participants depends on their preferences (Sharpe, 1970:52.). However, if a rational investor has the choice between two investments in which the risk-return ratio is the same, then
portfolio theory does not provide a basis for decision-making. In this case, the investor's risk
attitude influences the selection of one of these investments (Kremer, 2018:11-12.).

Figure 1: (µ, σ) level in portfolio theory
Source: Kruschwitz, 2007:23.

To date, no assumptions have been made regarding the existence of a risk-free investment.
If it is assumed that a risk-free investment exists, this means that money can be invested and
raised at a fixed interest rate. The combinations of risk-free and risky investments are in the (µ,
σ) level on a straight line through both investments. A risk-free investment and investing in a
risky security generate combinations between the two points. Taking out a loan and investing
in the risky stock results in connections above the point that represents the risky investment. If
a risky security portfolio is used instead of the risky security, the findings made are retained
(Hüper, 2019:12.).
By integrating a risk-free investment, the efficient edge becomes a straight line that intersects the risk-free capital investment and touches the efficient edge of the risky security portfolios on the (µ, σ) level (Sharpe, 1970:67-68.). This risky portfolio of securities is called the
tangential portfolio. All efficient portfolios consequently contain a linear combination of riskfree investment and tangential portfolio. The conclusion from this is that the optimal portfolio
of a market participant results from the combination of risk-free capital investment and tangential portfolio. There is therefore exactly one portfolio of securities, which consists of risky holdings and which all market participants hold. A market participant therefore only needs to know
the tangential portfolio to put together the optimal securities portfolio. The selection of the risky
security portfolio can therefore be seen as detached from the risk appetite of investors. In this
context one speaks of the so-called separation theorem (Tobin, 1958:68.). The establishment of
an investor's optimal equity portfolio only depends on the respective priorities (Hüper,
2019:12.).
The return on a securities portfolio, as well as the variance of the portfolio return, result
from the linear combination of the returns of the financial instruments contained in each case.
The observed effect of diversification illustrates that a suitable mix of financial stocks in the
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securities portfolio can reduce its risk without reducing the expected return equally (Kremer,
2018:14.).
If a variety of risky securities is supplemented by a risk-free investment, efficient security
portfolios can be easily presented. The next chapter is dedicated to the Capital Asset Pricing
Model (CAPM), according to which the efficient portfolios are located on the so-called capital
market line, which can be represented as a straight line in the (µ, σ) diagram (Kremer, 2018:32.).
Capital Asset Pricing Model
Definition
The Capital Asset Pricing Model (CAPM) was developed in the 1960s by Sharpe (Sharpe,
1964:425–427.), Lintner (Lintner, 1965:13–15.) and Mossin (Mossin, 1966:768–770.) and represents in its different variations a basis of modern financing theory. It is a balance model and
developed from the objective to explain the pricing and thus the income of alternative investments (Warfsmann, 1993:1.). It deals with the question of how the portfolio risk can be determined and the relationship between expected return and risk (Hüper, 2019:1.).
The foundation stone for the derivation of the CAPM is formed by the portfolio theory of
Markowitz (Markowitz, 1952:77–79.) and the separation theorem by Tobin (Tobin, 1958:6567.). The decision criterion is the (µ, σ) criterion formulated by Markowitz and described at the
beginning (Markowitz, 1952:77.). By examining the investment behavior of a reasonablypriced, risk-averse investor, it can be concluded that the investor chooses a security portfolio
solely on the basis of the expected return and variance. Given the risk, investors only hold the
portfolio that delivers the highest expected return. Since there is a different efficient portfolio
for each risk, there are an unlimited number of efficient portfolios (Warfsmann, 1993:1.). Tobin
claims that if a risk-free security exists, each efficient equity portfolio is only a compilation of
two efficient portfolios (Tobin, 1958:65–67.).
As a result, the CAPM shows that there is a linear relationship between the valuationrelevant risk and the expected return in equilibrium. The former is expressed by the so-called
beta value (risk indicator) (Hüper, 2019:1.). This model is based on several market assumptions
and some other assumptions about individual market behavior. The assumptions in the market
are usually that the markets are smooth (no transaction costs, no taxes, etc.). In addition, it is
assumed that there is a risk-free asset (Wilhelm, 1985:6.).
In the meantime, the expansion of the CAPM to the multi-period case has also been examined in the literature. For example, Fama considers a model world with several periods and
discrete times. It shows that with continuous investment opportunities, an extension of this
model to the multi-period case can be carried out and that the findings for the one-period case
remain valid in the multi-period case (Fama, 1970:165-166.). Merton looks at continuous points
in time and examines the phenomenon of constant and non-constant opportunities for capital
investment (Merton, 1973:875.). The different variants for the multi-period case, which have
been dealt with in the literature to date, have in common that, in addition to the (µ, σ) criterion,
an expected maximization of benefits is assumed as a further decision-making feature. The
assumptions made in the one-period case are based only on the (µ, σ) criterion as a decision
criterion (Hüper, 2019:2.).
The design of the decision criterion plays an important role. In addition to the original
form of the (µ, σ) criterion according to Markowitz, the characteristic of the variance version
was established by Duffie. It shows that the assumption of variance aversion and strict uniformity in risk-free capital investments instead of the (µ, σ) criterion also prove the CAPM
(Duffie, 1988:95–97.). These two criteria were initially regarded as weaker assumptions in the
literature. However, Löffler has proven that both assumptions can be regarded as equivalent in
the one-period case (Löffler, 1996:534-535.).
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In addition to the traditional CAPM, there is also the Tax-CAPM, the CAPM with incomplete information according to Merton (1987), as well as the liquidity CAPM according to
Kempf (1999) and Jacoby / Fowler / Gottesman (2000), due to the limited scope of the paper
this will not be discussed in detail.
Practicality
Although the classic CAPM was first designed several decades ago, it has not lost its importance
even today. Due to its relatively manageable design, it can be used in theory and practice in
different situations. As an equilibrium model, its claims refer to various investment opportunities (Warfsmann, 1993:1.). When examining the CAPM with a variety of test methods, it was
found that the results obtained are significantly influenced by the selection of the test method
(Stambaugh, 1982:241-243.).
Nevertheless, the CAPM is constantly criticized (Ballwieser, 2008:105.). As mentioned
in the previous chapter, the classic CAPM is a one-period model. In the first moment, a selection
is made and in the second, the risk is realized, because of which investments, savings or consumption are made. This variant of the CAPM is probably one of the most commonly used
economic theories. Nevertheless, this type of model cannot adequately represent reality. Robert
Merton's so-called intertemporal CAPM tries to fix this. In this model, the actors can act at any
time. If this is assumed, a model can be constructed mathematically, which is regarded as a
basic generalization of the one-period CAPM (Hüper, 2019:VII.). This is essential for the practicality of CAPM, since valuation questions in the context of company valuation often represent
problems in a multi-period context. It is therefore necessary to extend the original one-period
model to the multi-period case. At the beginning of each phase, market participants have to
make an investment and consumption decision. They allocate the assets from their previous
investment strategy to the acquisition of a new security portfolio and a withdrawal. Decision
rules must be laid down according to which market participants make these decisions (Hüper,
2019:5.).
The addition of the classic CAPM to the multi-period case is of particular importance for
evaluation questions. For example, Fama describes that under the idea of continuous investment
opportunities, an expansion of the CAPM to the multi-period case can be achieved. One speaks
of continuous investment opportunities if the allocation of future income is independent of the
respective environmental status (Fama, 1970:171-172.). In this case, the CAPM hypotheses
remain valid. The linear link between expected return and systematic risk of a securities portfolio, which is characterized by the securities market line, remains intact. If the investment
opportunities are not continuous, this is not the case. Stapleton and Subrahmanyam consider
stochastic returns as opposed to processes for returns (Stapleton–Subrahmanyam, 1978:10821083.). The case of non-continuous investment opportunities is also considered by Constantinides, among others (Constantinides, 1980:77–79.).
Furthermore, the classic CAPM ignores personal contributions from shareholders in its
original form. This suggests that market participants are undecided between earnings and profit
distributions. The taxation of capital and interest income, as well as profit distributions, is often
done in different ways. This can lead to two securities portfolios with the same pre-tax returns
having different after-tax returns due to the different separation of investment income, interest
income and profit distributions (Hüper, 2019:3.). In order to illustrate the importance of personal taxes in this model world, the so-called Tax-CAPM was developed (Brennan, 1970:421.).
Taxes are determined and paid, but these subsequently disappear from the model. The use or
whereabouts of the taxes is not explained in more detail. To remedy the problem, Kruschwitz
and Löffler extend the model by redistributing tax revenues to market participants and describe
the existence of equilibrium prices under certain hypotheses that remain the same if the tax rate
changes (Kruschwitz–Löffler, 2009:174-175.).
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In addition, the dependence of this model on the market portfolio is criticized, which in
reality is difficult to define and in practice is not held by all market participants (Hüper,
2019:17.). Furthermore, the path of risk-free investment and taking out a loan at an interest rate
that is identical for all market participants is not available in reality (Hüper, 2019:18.). Another
problem is the use of the (µ, σ) criterion as a basis for decision-making, which is only compatible with the Bernoulli criterion in special cases (Schmidt–Terberger, 1997: 297-298.). Finally,
the missing costs for transactions, the assumption of the same ideas of the market participants
as well as the lack of empirical recognition regarding the assessment of the practicality of this
model should be mentioned (Kruschwitz, 2007:227.).
Nevertheless, in reality the CAPM is a widely used valuation model. The Institute of
Accountants (IDW) suggests using the model, for example, to raise the capitalization interest
rate in the course of company valuations (IDW, 2014:108.).
Advantages and disadvantages
The advantages of the CAPM lie in its simple and user-friendly theoretical structure (Warfsmann, 1993:3.), as well as the assumption that investors hold a diversified portfolio of securities, since this can eliminate specific risks (Vollmer, 2015:21.). Furthermore, the CAPM
takes into account the beta value (systematic risk), which is unforeseen and often cannot be
completely mitigated, since it is often not fully expected (Schuster–Uskova, 2015:162.). If
the business mix and the financing of a company differ from the current business, then other
required methods or models for calculating the return cannot be used, but CAPM can (Stahl,
2016:13–15.).
Disadvantages of the CAPM are found on the one hand in the occurrence of a large number of statistical problems in the empirical review, on the other hand this model does not refer
to the actual yields that can be determined in practice, but to the assumed yields at the time of
the decision (Warfsmann, 1993:3.). Furthermore, the CAPM can only explain the yields insufficiently, although the relationship between higher beta value and higher yield is confirmed in
empirical work (Black et al., 1972:79–81.). Making assumptions leads to standard econometric
problems and there is a possibility of errors in the variables and the existence of nonlinear hypotheses (Warfsmann, 1993:3.). Furthermore, the use of the generally accepted interest rate is
a disadvantage or a problem of the CAPM, since the yield changes daily and creates volatility
(Vollmer, 2015:21.). In reality, the assumption that investors can take out and lend loans without risk is unrealistic and unreachable (Vollmer, 2015:21.).
Companies that use CAPM to evaluate an investment must find a security risk that relates
to the project or investment, whereby an exact identification of the project is difficult and can
affect the reliability of the result (Schlegel, 2015:13.). Another disadvantage of the CAPM is
the necessity to question the entire methodology for determining the risk-free interest rate due
to conceivable mispricing (Elsner–Krumholz, 2014:350–352.). It is contested that the CAPM
cannot be validated empirically, since the market portfolio cannot be determined directly (Roll,
1977:129–131.). Despite the investigation of the US stock market, the fundamental difficulty
of the short-term instability of the beta value is becoming noticeable (Kern–Mölls, 2010:440–
442.). There is criticism that the calculation of the beta value for individual investments is less
precise than for securities portfolios (Scheld, 2013:108.).
Application example
The security risk is also known as the beta value. As previously explained theoretically, the
higher the beta value of an investment, the higher the expected return. Accordingly, investors
want to be compensated for the risk to be borne by a higher return. The beta value is also used
as a risk indicator for individual companies (Schuster–Uskova, 2015:162.).
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Table 1: Beta values of shares A to E
Share
Beta value

A

B

C

D

0.70

1.00

1.15

1.40

E
– 0.30

Source: Schuster–Uskova, 2015:163.

In this application example, which is intended to clarify the practical use of the CAPM, a
risk-free interest rate of 5% and an expected market return of 9% are assumed. The expected
return of the respective share is then calculated from table 1 (Schuster–Uskova, 2015:163.).
Expected return = Risk-free interest rate + Beta value * (Market return – Risk-free interest rate)
Expected return of share A = 0.05 + 0.70 * (0.09 – 0.05) = 0.078 = 7.8%
Expected return of share B = 0.05 + 1.00 * (0.09 – 0.05) = 0.090 = 9.0%
Expected return of share C = 0.05 + 1.15 * (0.09 – 0.05) = 0.096 = 9.6%
Expected return of share D = 0.05 + 1.40 * (0.09 – 0.05) = 0.106 = 10.6%
Expected return of share E = 0.05 – 0.30 * (0.09 – 0.05) = 0.038 = 3.8%

It can be seen that the larger the beta value of the respective security, the greater the riskadjusted return on earnings. The CAPM states that all possible securities portfolios are on the
so-called securities line, since the market is balanced and information-efficient. The security
line shows the return requirement depending on the risk of individual securities. This means
that all investments above the security line are undervalued and therefore give a buy signal.
Conversely, investments that are below the securities line are overvalued and should be sold
(Schuster–Uskova, 2015:161–163.).
Table 2: Shares A to E incl. today’s/expected price and dividend
Share

A

B

C

D

Beta value

0.70

1.00

1.15

1.40

– 0.30

Today's price

25.00

40.00

33.00

64.00

50.00

Expected price

26.00

42.00

37.00

66.00

53.00

1.00

0.50

1.00

1.10

0.00

Expected dividend

E

Source: Schuster–Uskova, 2015:164.

In order to identify the undervaluation or overvaluation, the required yield is then compared with that expected in the future. For this purpose, the return on capital gains (= (expected
price – today's price) / today's price), the dividend yield (= expected dividend / today's price)
and the estimated total return in % (= return on capital + dividend yield) are calculated (Schuster–Uskova, 2015:164.).
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Table 3: Shares A to E incl. calculated characteristic values
Share

A

B

C

D

E

Beta value

0.70

1.00

1.15

1.40

– 0.30

Return on investment

4.00

5.00

12.12

3.13

6.00

Dividend yield

4.00

1.25

3.03

1.72

0.00

Estimated return

8.00

6.25

15.15

4.84

6.00

Expected return

7.80

9.00

9.60

10.60

3.80

Difference

0.20

– 2.75

5.55

– 5.76

2.20

Source: Schuster–Uskova, 2015:164.

Figure 2 shows the values entered in the CAPM. It can be seen that shares A, C and E are
undervalued and B and D are overvalued. The CAPM states that all investments and securities
portfolios are on the securities line (Schuster–Uskova, 2015:165.).

Figure 2: Estimated and expected return on shares A to E
Source: Schuster–Uskova, 2015:165.

The CAPM was considered the key basic idea for the control and performance measurement of securities portfolios, as well as for determining the cost of capital. In modern investment management, however, the CAPM has been increasingly replaced by multi-factorial approaches, such as the Arbitrage Pricing Theory (APT) (Rösch, 1998:223.).
Arbitrage Pricing Theory
Definition
The Arbitrage Pricing Theory (APT) developed by Ross was first presented in the Journal of
Economic Theory in 1976 (Ross, 1976:341–343.). In addition to the CAPM, it represents the
second essential basic idea for the valuation of risky forms of investment. In the meantime, a
large number of approaches have existed in the literature since Ross's first assumption, some of
which differ greatly in the model assumptions, but are nowadays referred to as APT (Rösch,
1998:V.). The model emerged from the previously criticized points of the CAPM and represents
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a further instrument for determining the cost of equity (Pankoke–Petersmeier, 2009:129.). Instead of a market equilibrium, arbitrage-free markets are assumed. The term arbitrage describes
the use of price or price differences in different markets (Perridon et al., 2012:289-290.). Ross
thus implies homogeneous expectations of investors, because on this basis adjusted prices for
equivalent ratios of income and risk are formed and consequently arbitrage opportunities are
isolated (Volkmann, 2005:52-53.).
The starting point of the APT is the so-called factor model, which is intended to fully
describe the yield-generating market process. The economic idea behind this model is that the
non-diversifiable security risk can be described by a few elementary factors (Garz, 2000:254.).
Basically, the APT is a generalization or further development of the approach in which a market
balance is described by the fact that the price of a share corresponds to the price of a linear
combination of elementary securities that simulate the condition-dependent payment flow of
the traded share (Debreu, 1959:83.).
The APT is essentially a multi-factor model that attempts to describe the return on assets
and their covariance matrix as a function of a limited number of risk attributes (Dhankar,
2019:19.). Instead of a risk factor, APT uses various factors to describe the decisive return on
securities (Pankoke–Petersmeier, 2009:129.). These risk factors can be determined both from
historical returns and from macroeconomic variables (Sauer, 1994:94-96.). The view of the
linear relationship between income and risk remains unchanged (Grimm et al., 2014:266.). The
division of systematic and unsystematic risk is also being pursued (Hofbauer, 2011:73.). The
type and number of risk factors is not restricted (Pankoke–Petersmeier, 2009:129). The different risk influences are determined by means of specific, linear regression coefficients (beta
factors) for the respective investment under consideration (Stahl, 2016:25.).
Other prerequisites and assumptions are reasonable investors and the disregard of taxes
and transaction costs. Furthermore, APT also assumes that investors can invest and borrow
unlimited funds at a risk-free interest rate. The fact that a normal distribution of earnings is not
assumed and that the market portfolio has no significance shows that APT is subject to less
restrictive assumptions (Copeland et al., 2008:244.).
Practicality
Since the selection of risk influences at APT is partly based on subjective assessments
(Volkmann, 2005:53.), an empirical model review and its application in practice are not easy
(Wallmeier, 1997:82.). When APT is used in practice, there is a risk that assumptions similar
to CAPM must be made again to define the parameters (Lockert, 1998:75.). A small number of
factors are stated to be suitable, although the teaching is disagreed and the number sometimes
exceeds the single-digit range (Roll–Ross, 1980:1077.).
Furthermore, the ongoing historical data for the determination of the regression coefficients and influences of the risk with regard to the choice of the observation period and interval
as well as the general use of historical data are criticized (Grimm et al., 2014:267.). The use of
cross-sectional regressions can lead to the determination of insignificant risk influences due to
the inherent unsystematic risks and the resulting distortion (Hamerle–Rösch, 1998:38–40.). Due
to the difficulties and disadvantages mentioned above and below, APT has so far not been able
to establish itself in practical application in company valuation practice (Pankoke–Petersmeier,
2009:129.). A precise design of the additional risk factors takes place, for example, in the socalled 3-factor model, which, however, will not be dealt with in more detail in the course of this
paper (Hanauer et al., 2013:4.).
Advantages and disadvantages
The advantages lie in its multi-dimensionality of the risk factors, which allows more flexible
modeling and a more differentiated insight into the risk structure of investments (Pankoke–
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Petersmeier, 2009:129.). On the other hand, it offers better economic interpretability of the results, if the risk factors are specified in advance, such as the expected inflation (Vogler,
2009:384-385.). Furthermore, the ATP offers better empirical testability of the results, since
the market portfolio does not play a role, unlike the CAPM. Due to the higher explanatory
content, this model delivers better empirical test results overall (Grimm et al., 2014:267.).
A disadvantage of APT is the fact that the various risk factors do not guarantee a homogeneous and understandable result. The influences of the risks are therefore not determined by
the model and there is no relief with regard to the quantity of the risk parameters, which can
lead to so-called pseudo-correlations (Hachmeister, 2000:227.). The use of the APT requires
the user to conduct an uneconomical investigation and to select the required factors (Pankoke–
Petersmeier, 2009:129.). Another disadvantage of APT as a multi-factor model is seen in the
lack of microeconomic anchoring, which Ross, in turn, considers to be unnecessary (Hachmeister, 2000:227.). In his opinion, knowledge of the risk factors that influence the specific return
is sufficient (Vogler, 2009:384-385.).
Application example
The APT states that the expected return on a security must correspond to the following relation
(Hens–Rieger, 2016:182-184.).
Expected return = r(f) + b(1) * rp(1) + b(2) * rp(2) + … + b(n) * rp(n)
r(f)
b
rp

…
…
…

risk-free interest rate
Condition of the asset for the particular factor
Risk premium for the specific factor

The number of risk factors depends on the examination, i.e. which factors an analyst
chooses and considers relevant. The factors need not be the same across all analyzes. For the
application example shown here, it is assumed that a stock is being examined. Exemplary risk
factors have been identified, including their inventory sensitivity and the associated risk premium (Hens–Rieger, 2016:182–184.).
Risk free interest rate:
Gross domestic product growth:
Inflation rate:
Gold prices:
S&P 500 Index Return:

r(f) = 3%
b = 0.6
b = 0.8
b = – 0.7
b = 1.3

rp = 4%
rp = 2%
rp = 5%
rp = 9%

As an index, the S&P 500 tracks the securities of the 500 largest listed US companies and
is weighted according to market capitalization. The expected return is now calculated using the
formula given at the beginning of the example (Hens–Rieger, 2016:182–184.).
Expected return = 3% + (0.6 * 4%) + (0.8 * 2%) + (– 0.7 * 5%) + (1.3 * 9%) = 15.2%

Comparison of the models
The CAPM is an equilibrium model that explains why different securities have different expected returns. It provides a method to quantify the risk and translate that risk into estimates of
the expected return on equity. In particular, it is claimed that expected returns vary because
securities have different beta values. There is a linear relationship between beta value and expected return. The alternative asset pricing model, APT, on the other hand, assumes that returns
on securities are generated by a factor model, but does not identify the factors. This implies that
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securities or portfolios with the same sensitivities should offer the same expected returns. If
not, investors will take advantage of arbitrage opportunities and have them eliminated. The
expected equilibrium return of a security is a linear function of its sensitivity to the factors
(Dhankar, 2019:20.). According to different empirical studies, the APT guarantees a higher
explanatory content than the CAPM (Pankoke–Petersmeier, 2009:129.).
The assumption of a balance on the capital market and the recourse to the unobservable
market portfolio and benefit theory strategies are often seen as disadvantages of the CAPM.
Conversely, it must be recognized that the lack of these hypotheses, contrary to the exact assessment equation of the CAPM, does not allow an exact assessment of the factors. If an accurate assessment that is related to the CAPM is to be achieved solely through systematic dangers,
then reference must be made to the assumption of equilibrium on the capital market and to
benefit theory. Apart from the factor model assumption, the derived models differ only minimally from the CAPM in their acceptance catalogs (Rösch, 1998:345.).
A combination of both models forms the equilibrium APT (Chen–Ingersoll, 1983:985986.). Here the assumption of a factor model of the APT is combined with the objective function
of maximizing the expected benefits of the CAPM. This means that the renunciation of more
specific preference assumptions, which was originally considered to be a major advantage of
the APT, is lost. Conversely, however, the chance is gained to be able to find stricter explanations regarding the assessment of the factors (Garz, 2000:255.).
If the relationship between the CAPM and the APT is examined in more detail, it can be
seen that frequently made statements regarding the higher general validity of the APT (Burmeister et al., 1994:312.) or that it should be less restrictive should not be considered without a
more precise analysis (Rösch, 1998:344.). A real additional assumption is the dependence of
the return on securities on economic risk factors. The CAPM does not require this assumption
(Treynor, 1993:11.). The APT, on the other hand, requires the existence of a factor model
(Sharpe, 1984:23.). However, this is not intended to suggest that such a factor structure is not
permitted by the CAPM (Gilles–LeRoy, 1991:226.).
Behavioral Finance
Definition
Behavioral Finance is a subject area of Behavioral Economics, which deals with human behavior in different economic situations, describes the difference between the behavior of investors
adopted and described in classic capital market theory and the behavior that can be observed in
reality. Classic capital market theory has certain weaknesses, such as the illogical behavior of
investors. Behavioral finance tries to identify and explain repetitive schemes in this behavior.
The first approaches to this appeared in the United States in the 1960s. Pioneers in this area
were primarily Daniel Kahneman and Amos Tversky, as well as Richard Thaler (Kitzinger,
2013:17.).
In addition to illogical acting, the different nature of investors' views and inclinations are
among the recurring topics. As a result, the valuations of individual investors' assets deviate
massively from the fundamental value. This influence creates arbitrage opportunities for those
investors who understand and predict the systematic deviations (Averbeck, 2010:13–15.). In
contrast to fundamental analysis, the technical analysis of price trends does not attempt to determine the intrinsic value of a security, but rather notes on future developments from price
trends and the associated trends are taken (Murphy, 2004:218-219.).
Whenever it is necessary to examine deviations from completely rational behavior, one
speaks of behavioral finance. It is therefore obvious that a clear distinction between problems
inside and outside behavioral finance is impossible. There are situations in which investors
mostly behave rationally. However, this is not always the case, so that a simple model can be
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successful if only rational behavior is taken into account, but appropriate corrections have to be
made when taking a closer look (Hens–Rieger, 2016:11.).
According to the classic definition of Fama (1970), an efficient market is a market in
which the prices always fully reflect the information available. The market prices contain information both about events that have already occurred and about events that the market is now
expecting for the future (Fama, 1970:164–166.).
Depending on the amount of information that should be reflected in asset prices, there are
three basic forms of information efficiency in the capital market. Weak efficiency presupposes
that stock prices reflect all important information from historical pricing. Investors cannot predict how asset prices will behave in the future solely due to price changes in the past. The semipowerful efficiency increases the amount of information that is taken into account when pricing
assets. It is believed that stock prices not only reflect the information that can be obtained from
historical prices, but also all other publicly available information such as company accounts or
profit forecasts. After all, high efficiency means that information, regardless of whether it is
public or private, confidential and available to a small group of people, is only quickly reflected
in share prices if it can be induced by observing insider actions (Szyszka, 2013:27.).
Markets can remain efficient, even if not all investors are rational and some of them make
mistakes in perceiving and responding to information. In such a case it is assumed that irrational
investors act randomly in the market. If their trading decisions are not correlated, their effects
are likely to cancel out. Overall, they will not generate market power that could affect equilibrium prices. Your transactions only increase the trading volume. This argument is crucially
based on the lack of correlation in the behavior of irrational investors (Szyszka, 2013:28.).
Connection with financing models
Behavioral finance naturally questions all the assumptions mentioned above and the hypothesis
of market efficiency. The human mind is often imperfect in how it perceives reality and processes information. Investors cannot correctly value securities and their preferences can change
for no reason. Irrational behavior is far from individual. It is often shared by certain groups of
investors, which can lead to regular problems with correct pricing. Market participants, including rational ones, can show symptoms of so-called herd behavior by receiving information,
observing others and underestimating the results of their own analyzes. As a result, they copy
the measures taken by others so that the market does not reflect part of the private information
that is known to its actors. In extreme cases, investors may not be in the least bit interested in
finding and processing basic information about companies, taking a purely speculative approach. They buy certain securities not because they are motivated by a rationally calculated
ratio of risk and expected return, but mainly because they expect other market participants to
rate the same instruments even higher in the near future. With this approach, the current market
prices can of course differ from the actual value of the securities. Even if rational arbitrageurs
will have no problem noticing such deviations from correct pricing, they will not always be
able to actively participate and bring prices back to their fundamentals. The reason for this is
that even rational investors are often faced with restrictions that do not allow them to benefit
from the mispricing they have identified (Szyszka, 2013:29.).
Although behavioral finance provides explanations for why people make biased decisions in situations of uncertainty, it is difficult to incorporate this qualitative knowledge into
models such as the CAPM and the APT. Fama and French were among the most prominent
defenders of market efficiency and the forerunners of multi-factor models. They argue that
the anomalies are risk factors that can be included in and explained by larger models. Proponents of behavioral finance, however, blame prejudices, emotions and affects for many anomalies (Jordan, 2004:10–12.).
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Summary
Knowing the expected returns on a security before investing is important for shareholders, investors and financial experts alike. There are various assessment tools for this.
The Capital Asset Pricing Model (CAPM) and the Arbitrage Pricing Theory (APT) are
tools for pricing assets. The CAPM assumes that there is a capital market balance. In contrast
to the CAPM, the APT also allows several factors and does not require a market balance, but
only an arbitrage-free securities market. The main advantages of the CAPM are the simple
structure and the adoption of a diversified portfolio of securities. Disadvantages lie in statistical
problems in the empirical review and inadequate explanation of returns. The main advantages
of APT are its multidimensionality and better empirical testability. A major disadvantage is that
the clearly imaginable risk factors cannot guarantee a clear result.
Both models assume that investors act rationally. Behavioral finance deals with human
behavior in different economic situations and describes the difference between the behavior of
investors assumed in classic capital market theory and the behavior that can actually be observed in reality. The psychological effects associated with behavioral finance show that the
assumptions underlying the CAPM and APT cannot be maintained in practice. This does not
mean that the findings of the models that apply intuitively should be completely rejected. However, it is necessary to integrate a psychological component into the models, since the considerable influence of the human psyche on course formation cannot be denied.
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