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Abstract 

Bubbles in the stock markets are intriguing phenomena, which has not only had a big impact on 

economies around the world from time to time, but it has also been a driving force behind new theories, 

models and paradigm shifts in the science of economics. The purpose of this thesis is to review the 

different perspectives on stock bubbles in literature and determine if stock bubbles can be identified and 

controlled. In this review, theories and models from both macroeconomic and finance literature are 

discussed in relation to three specific bubble cases: The US stock bubble in the late 1920’s, the Japanese 

stock bubble from 1985-1990 and the Dot-com bubble in the late 1990’s. The review acknowledges that 

this analysis is complex due to the timing of the events and literature in relation to each other, but this 

also provides insight into how theories and models have evolved.  

Keynes (1936) provides a framework for understanding how stock bubbles affect the economy, as well 

as notable observations of how psychology affects stock markets. The Austrian (Mises, 1949; Hayek, 

1933) and Schumpeterian  (Schumpeter, 1939) schools of thought provide alternative explanations of 

why stock bubbles occur due to respectively malinvestment and periodic cycles/waves. Furthermore, the 

financial instability hypothesis (Minsky, 1986) argues that the capitalistic system is fragile by nature, 

and that this fragility must be minimized with the help of regulation and policy. Models based on rational 

expectations, such as the EMH and RBC theory are challenged by the existence of stock bubbles, and 

there are strong arguments for adjusting how decision making is modelled.   

The paper finds that fundamental ratios, such as the cyclically adjusted price-earnings (CAPE) ratio 

(Shiller & Campbell, 1998), the price-to-book (P/B) ratio and the dividend yield (D/P), are the best 

available tools for identifying stock market bubble situations (Keimling, 2016), which is defined as a 

persistent deviation of price from fundamental value of a stock index. Furthermore, the paper shows that 

stock bubbles can be controlled to some extent by both governments and central banks with regulations 

and monetary policies, and that policymakers have become more aware of stock bubbles and the credit 

cycle (Yellen, 2009), especially following the financial crisis that begun in 2008.  

Lastly, the thesis recommends further research on fundamental ratios for identification of stock bubbles 

around the world, due to identified gaps in the current available literature.  
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1  Introduction 

1.1  Background of the paper 

Whether it is the market for tulip bulbs in 16th century Europe or technology stocks in the late 1990s, 

there is simply something fascinating about speculative bubbles. If you ask an average person on the 

street, if they have ever heard of a financial bubble, chances are very good that they will answer yes. 

Asking them to also explain it would probably yield worse results. This is not very surprising considering 

the challenge bubbles have been – and still are – for economists. Bubbles in the stock market, remain 

one of the big puzzles of economics and finance. Isaac Newton, who was one of the investors in The 

South Sea Company, lost a significant part of his wealth in the early 18th century South Sea Bubble and 

is quoted: “I can calculate the movement of the stars, but not the madness of men.” (O'Farrell, 2007). 

The fact, that stock bubbles have given headaches to some of the greatest minds (incl. Newton), is one 

of the most intriguing aspects of bubbles.  

With the advance of globalization, stock bubbles and financial crises in general are now threatening the 

global economy and not just the domestic economies. The interconnectedness of the global financial 

markets became very evident following the subprime mortgage crisis in 2008, which had major spillover 

effects on the entire world despite originating primarily from the US housing market. This underpins the 

importance of understanding stock bubbles for the purpose of achieving economic stability.   

The topics of bubbles and business cycles are interpreted in different ways by different schools of 

thought, some of which have differing and often contrary views of what drives these phenomena. 

Theories and models are ever evolving and it is very interesting to ponder how this evolution of the 

science of economics has affected the decision making of investors and thereby market behavior. 

Conversely, stock bubble crashes have also shaken up the presiding theoretical paradigms from time to 

time.  

In the late 1990’s technology stocks were soaring and many investors were seemingly euphoric about 

the potential of information technology and the internet. The Dot-com bubble eventually burst and it was 

clear that most of the investors’ expectations would not be fulfilled. Today, it seems that we may be 

experiencing a similar situation with many new software and technology companies attaining incredibly 
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high valuations, which has given rise to the term unicorn for startups with valuations exceeding a billion 

dollars. Furthermore, with stock markets rebounding from the global financial crisis of 2007-2008, the 

scene is set for the next economic upswing. It seems almost inevitable that stock markets will eventually 

go through another peak and trough and possibly another bubble situation. The question seems to be 

more of a “when” than an “if”. But is it even possible to properly identify and control stock bubbles and 

is it desirable to interfere with the markets?  

1.2  Problem statement 

The purpose of this thesis is not to solve the mystery of stock bubbles in the financial markets, which has 

troubled economists for centuries. Instead, the purpose of this thesis is to review the wide array of 

literature relevant to stock bubbles and shed some light on some of the different theories on the subject, 

unanswered questions and possible issues going forward. 

The primary research question is: 

 Can stock bubbles be identified and controlled? 

The issues of both identification and control of stock bubbles are widely discussed in economic literature. 

Six sub questions have been defined to provide some structure to the literature review. Furthermore, these 

sub questions also help elucidate the different perspectives from which the primary research question is 

analyzed from.   

With the sub questions: 

a. What is/are the definition(s) of a stock bubble? 

b. What are the different theoretical perspectives on the stock bubbles such as the 1920’s stock 

bubble in the US, the Japanese stock bubble in the late 1980’s and the bubble in technology stocks 

in the late 1900’s.  

c. Can stock bubbles be analyzed and identified separately from other financial bubbles and business 

cycles?  

d. Who can identify and control stock bubbles? 

e. Is it desirable to exercise control of stock bubbles?  
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f. What are the challenges ahead (if any) for policy makers and researchers with regards to stock 

bubbles? 

Question a will be answered in chapter 2 and it concerns the definition of stock bubbles, which is an 

important thing to consider, in order to properly frame the thesis in relation to the theories and literature 

available. Question b is an elaboration on the primary research question, which will be answered in 

chapter 3 and 4 of the thesis. Questions c,d, e and f will be answered throughout the discussion sections 

of the thesis. 

1.3  Delimitations 

The bursting of a stock bubble is just one observed type crisis in the financial markets. Others types of 

financial crises identified are:  

 Inflation crisis 

 Currency crash 

 Currency debasement 

 Banking crisis 

 External debt crisis 

 Domestic debt crisis 

(Reinhart & Rogoff, 2009) 

As the problem statement suggests, this paper will focus on identification and possible control of stock 

price bubbles as defined in chapter 2. However, there will be some review of theory and literature relating 

to business cycles and financial crises in general. The review of macroeconomic literature provides not 

only a historical backdrop for the discussion of stock bubbles, but it also provides much of the needed 

theoretical framework with regards to the discussion concerning control and policy related to bubbles.  

The thesis will apply the theories and models, which have been reviewed, to three specific bubble cases 

as discussed in chapter 2.3. This analysis is limited to only these three cases, in order for the thesis to 

retain a sufficient level of analytical depth. Although, much of the literature on stock bubbles have a 

focus on the US stock market, there is no explicit focus on American literature in this review.  
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1.4  Research philosophy 

The philosophy of science, and the related concept of research paradigms, is important because it 

provides the foundation upon which the research is conducted. The social sciences, which includes 

economics, are characterized by not having a present agreement about the proper approach to 

investigating the social world (Gorton, 2016).  

Methodology is related to research paradigms but it is not the full story. A research paradigm is defined 

as “the set of common beliefs and agreements shared between scientists about how problems should be 

understood and addressed.” (Kuhn, 1962). Guba (1990) proposed that research paradigms are 

characterized through their ontology, epistemology and methodology. Guba (1994) and Heldbjerg (1997) 

present four different research paradigms: Positivism, neo-positivism (also known as postpositivism), 

critical theory and constructivism. Table 1 below provides a framework to understanding research 

paradigms: 

Philosophy Definition The question(s) asked 

Ontology 

The philosophical study of being, 

becoming, existence, reality and/or 

relations 

What is the form and nature of reality, and 

therefore what is there that can be known about 

it? 

Epistemology 
Branch of philosophy concerned with 

the theory of knowledge 

How can reality be known? What is the nature of 

the relationship between the knower or would-be 

knower and what can be known? 

Methodology 
Systematic, theoretical analysis of 

methods applied to a field of study 

What procedure can be used to acquire 

knowledge? 

Table 1 – Framework to understanding differences in various research paradigms based on Guba (1994) 

The choice of research paradigm is based on an overall assessment of the ontological and epistemological 

questions posed by the problem statement and subject field. Firstly, the ontological question asks:  

What is the nature of the existence of stock bubbles and is it a real economic 

phenomenon, which can be explained? 

The term real, is used to ask if the existence of stock bubbles is an objective truth or a subjective 

interpretation by the viewer or researcher. On the ontological side of things in this literature review, stock 
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bubbles are considered to be a real economic phenomenon. The objective truth of the nature and form of 

stock bubbles are out there somewhere waiting to be determined by economists and this ontology is 

defined as realism. Realism relates to positivism and neo-positivism in two different ways. Positivism’s 

ontology is characterized as naive realism in which reality is apprehendable and measurable. The 

ontology of neo-positivism is defined as critical realism, in which the reality is out there but it can only 

be apprehended imperfectly and with some probability due to the flaws of human intelligence (Guba, 

1994). Critical realism is deemed a good fit for the research subject in this thesis due to the complex 

nature of stock bubbles.  

Secondly, the epistemological question asks: 

How can the nature and form of stock bubbles be known by the inquirer?  

The epistemology relates to the ontology, and the neo-positivist view is modified objectivism. The 

researcher actively pursues the objective truth, but acknowledges that it is impossible to maintain. In this 

view, a special emphasis is placed on external guardians in the form of critical traditions (e.g. does the 

findings fit with preexisting knowledge?) and the critical community (i.e. editors, professional peers, 

etc.). Replicated findings are probably true, but always subject to falsification (Guba, 1994).  

The methodology of neo-positivism is characterized by using a modified experimental/manipulative 

methodology, which is invested in critical multiplism focusing on falsification of hypotheses (Guba, 

1994). The method is often quantitative, but can also be qualitative in the form of case studies, etc. Cause-

effect linkages are often examined and generalizations may be used for prediction and control of the 

research subject.  

In relation to the subject of stock bubbles, research philosophy is important to understand, because it 

helps explain the contradictions seen in the literature. The differences in the various authors’ research 

paradigms and worldviews go a long way to explain their disagreements with regards to stock bubbles 

and the mechanisms governing the financial system. Although the research paradigm of this thesis is 

neo-positivistic, it should be noted that there is a natural limitation on this paradigm by the paradigms of 

the authors of the reviewed literature. Some of the authors in this thesis takes a quantitative approach 

with a similar objectivistic paradigm, while the works of other authors are characterized by qualitative 
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methods. For some theories, this results in the limitation that only subjective interpretation of stock 

bubble cases is possible. An overview of this is provided in table 2 below.  

Author 
Author’s 

Method 
Empirical evidence Limitation on application of theory 

Hayek and Mises 

(Austrians) 
Qualitative 

Historical events and 

financial data 

Only allows for subjective 

interpretation of stock bubble cases 

Schumpeter, Minsky Qualitative Historical events 
Only allows for subjective 

interpretation of stock bubble cases 

Keynes, Shiller 
Qualitative / 

Quantitative 

Historical events and 

financial data 

Allows for both subjective 

interpretation and modified 

objectivism 

Fama, Keimling Quantitative Financial data 
No subjective limitation on 

application of theory 

Table 2 – Relationship between methodology of authors and limitations with regards to subjectivity and modified objectivism  

 

1.5  Literature review methodology 

As the name suggests, a literature review is centered around existing literature. The methodology of such 

a study differs from classic empiric research, which typically involves analysis of empirical data. The 

literature review deals with empirical data indirectly through existing work by others, which is why this 

type of research is sometimes called secondary research. The importance of methodology and research 

design in a literature review lies in the search, selection, analysis and presentation of available literature 

and research. There are generally two different types of literature reviews: the traditional review and the 

systematic review (Jesson, Matheson, & Lacey, 2011). The traditional review can vary in format and 

style, while the systematic review is governed by a prescribed methodology and clearly defined research 

protocol. This thesis will follow the traditional review method, because the subject matter of the thesis 

is complex in nature and literature concerning stock bubbles span across a variety of research themes 

such as finance, macroeconomics, economic history, etc. This method allows for a more free and flexible 

approach. Within the traditional review model, there exists different types or reasons for reviewing. This 

review is characterized as being both a conceptual and a scoping review. The object of the conceptual 
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review is to synthesize different areas of conceptual knowledge, that will together contribute to a better 

understanding of the issue at hand. Additionally, the scoping review aims to set the scene for a future 

research agenda, by reviewing what is already known and possibly pointing out gaps in the knowledge 

(Jesson, Matheson, & Lacey, 2011). The search for literature will be conducted according to the 

following framework: 

 

A preliminary literature search is performed based on initial research of the subject area by the author 

and with some inspiration from the thesis supervisor. Keywords, key authors and influential literature 

are learned and the first search strategy is developed. This search strategy is performed on the CBS library 

database, which comprises a wide variety of online academic literature databases (e.g. EBSCOhost, 

Business Source Complete, JSTOR, etc.) as well as the library catalogue. Literature is then reviewed, 

superficially at first, and if the title, abstract or description seems relevant, the literature is then examined 

a little closer. Much of the literature contains references and citations to other relevant literature within 

the subject field, which is also reviewed accordingly. Furthermore, as the literature is reviewed, this may 

also lead to refinements in the search strategy, as both knowledge is gained and knowledge gaps are 

identified. Furthermore, the search strategy is also actively designed to identify criticism and 

counterpoints to the relevant literature already identified. The review will not only consider recent 

research, but also older research if it is relevant to the main subject. Influential literature includes the 

following works: Graham & Dodd (1934), Schumpeter (1939), Fama (1970), Minsky (1986), 

Figure 1 – Literature search methodology 
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Kindleberger (1978) and Shiller (2000). Many of these authors are Nobel laureates due their 

abovementioned contributions to the field of economic sciences. Lastly, once the relevant literature has 

been selected and reviewed, the theories and models will be discussed in relation to three specific bubble 

cases as defined in chapter 2.  

In a traditional literature review, subjectivity is implicit and potential pitfalls are apparent (Jesson, 

Matheson, & Lacey, 2011). As selection of literature is not based on a precise protocol, this opens up for 

potential selection bias during this process on behalf of the writer. This may lead to the exclusion of 

otherwise relevant literature. Relevant literature may also be excluded due to simple oversight. Incorrect 

interpretation of the literature is also a potential pitfall. It usually seems much easier to predict bubble 

situations in hindsight, which is also called hindsight bias. It is important to be aware of this when 

analyzing bubbles due to the heuristic nature of the analysis. A heuristic technique is defined as a practical 

approach which is not guaranteed to be optimal or perfect, however it is often sufficient for immediate 

goals. Other relevant types of cognitive biases include: confirmation bias, expectation bias and 

bandwagon effects. Confirmation bias is defined as the tendency to search for, interpret, focus on and 

remember information which supports one’s existing opinion or perception of stock bubbles (Oswald & 

Grosjean, 2004). Expectation bias (also called experimenter’s bias) is the tendency to believe, certify and 

publish data, which agrees with one’s expectation(s) for the outcome of a given experiment, and to 

disbelieve or discard data that seems to conflict these expectations (Jeng, 2006). Lastly, the bandwagon 

effect is defined as the tendency to believe in certain models, because other people do (Colman, 2003). 

The literature is selected and the thesis is written with these potential biases in mind.  

2  Stock bubble definitions and observed cases  

There is no universally accepted definition of what a stock bubble. This chapter will present some of the 

different definitions used in economic literature and follow it up with a short discussion on the most 

suitable definition of stock bubbles with regards to the possible identification and control of stock 

bubbles. Additionally, three stock bubble cases have been picked out  

Additionally, three stock bubble cases have been identified to provide context for the discussion of the 

different theories and models reviewed in the thesis: 



Theory and evidence: Can stock market bubbles be predicted? Jacob Theill 

13 
 

1. The US stock bubble in the late 1920’s  

2. The Japanese stock bubble from 1985-1990 

3. The Dot-com bubble in the late 1990’s 

These three cases have been chosen because they are arguably the largest and most impactful stock 

bubbles observed in the 20th century. The 1920’s stock bubble was an unprecedented economic 

phenomenon, which resulted in major paradigm shifts in economics and finance. The Japanese bubble in 

the 1980’s is relevant to this analysis, because it provides a modern and international example. 

Furthermore, it was a combination of a housing and stock bubble and the impact of the bust was severe. 

The Dot-com bubble in the late 1990’s is relevant and interesting to analyze due to its timing and impact 

on stock valuation theories. Furthermore, the Dot-com bubble is also interesting, because it was primarily 

driven by IT companies with high valuations based on high expectations and a similar bubble situation 

might be underway in today’s market for tech companies.  

Lastly, the subprime meltdown of 2008 will also be discussed in short in the chapter on control and 

policy, although it is more accurately characterized as a housing bubble. Even though it is not a stock 

bubble, it would be misleading to entirely omit its impact on policy and regulations.  

2.1  Defining a stock bubble 

The use of the word ‘bubble’ inspires the thought of an expanding soap bubble, which inevitably will 

pop suddenly and irreversibly. The use of the bubble metaphor in financial terms is fitting because of the 

shared characteristics of soap bubbles and speculative bubbles in the financial markets.  

The use of bubbles to describe financial phenomenon’s is exemplified by The Oxford English Dictionary 

(2015), which has one definition of bubble as: 

Definition 1: “Anything fragile, unsubstantial, empty, or worthless; a deceptive 

show. From 17th c. onwards often applied to delusive commercial or financial 

schemes …” 
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Charles P. Kindleberger is widely considered the primary and most influential economic historian on the 

topic of financial crises and speculative bubbles. In his seminal book, Manias, Panics, and Crashes: a 

History of Financial Crises (1978), Kindleberger offers a definition on a speculative bubble as: 

Definition 2: “An upward price movement over an extended period of fifteen to forty 

months that then implodes.” 

Kindleberger’s definition here bears witness of his work as an economic historian, as it only offers 

possible identification of bubbles ex-post, that is after they have imploded. The definition is based on his 

interpretation of historical events and it does not provide much guidance for quantitative analysis. 

Furthermore, this definition does not only refer to stock bubbles, but any kind of asset price bubble. 

In 1987, Kindleberger offers a more specific definition in The New Palgrave: a Dictionary of Economics 

(Eatwell, Milgate, & Newman, 1987):  

Definition 3: “A bubble may be defined loosely as a sharp rise in the price of an 

asset or a range of assets in a continuous process, with the initial rise generating 

expectations of further rises and attracting new buyers – generally speculators 

interested in profits from trading in the asset rather than its use or earnings 

capacity.” 

This definition moves away from the ex-post perspective, and instead offers a loose qualitative guideline 

towards identifying bubbles as they are building up. This definition implies that a high and continuously 

growing price is unjustified due to a feedback-loop which is fed by momentum investors, who buy the 

asset(s) with a purpose of selling quickly at a higher price. Furthermore, this newer definition also hints 

at earnings capacity being a much better suited measure of asset value. This definition seems to relate 

primarily to stock bubbles, as it mentions earnings capacity.  

Peter Garber (1990) builds on the previous definition by Kindleberger and introduces the concept of 

fundamentals to the bubble definition in his article Famous First Bubbles (later published as a book in 

2001): 
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Definition 4: “The definition of bubble most often used in economic research is that 

part of asset price movement that is unexplainable based on what we call 

fundamentals.” 

Garber gives additional substance to the definition of bubbles by introducing the concept of 

fundamentals, which relates to the field of value investing and the work of Graham & Dodd (1934). 

Fundamentals refers to the fundamental value of an asset (e.g. a stock), also known as the intrinsic value, 

which will be expanded upon in chapter 4.1. Accordingly, a bubble is caused by a departure from prices 

that can be rationalized by the fundamental value. This suggests that a bubble can be identified prior to 

implosion, if a deviation from the fundamentals is properly recognized. But it also raises the question of 

how large such a deviation must be in order to conclude a bubble situation is occurring. 

Rosser (2000) proposes a more precise definition drawing on Tirole (1982). 

Definition 5: “A speculative bubble exists when the price of something does not 

equal its market fundamentals for some period of time for reasons other than random 

shocks. [Fundamental] is usually argued to be a long-run equilibrium consistent with 

a general equilibrium.” 

Rosser also indicates that prices should reflect fundamental value, but acknowledges that prices can be 

influenced by random shocks in the short-run. Rosser argues that the fundamental value of an asset 

reflects the expected value of the long run equilibrium. He admits that this equilibrium is often 

unobservable and that the most fundamental problem lies in determining what fundamental value is 

(Rosser, 2000).  

Shiller (2001) proposes the following definition of a speculative bubble: 

Definition 6: “A situation in which temporarily high prices are sustained largely by 

investors’ enthusiasm rather than by consistent estimation of real value.” 

Shiller’s definition here does not provide practical guidance to identification of stock bubbles, although 

he provides a quantitative measure to identifying stock bubbles in the form of the CAPE ratio. Shiller 
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uses the term real value instead of fundamental value, but there is not a large difference between the two. 

We will return to Shiller and the CAPE ratio in chapter 4.1.4.  

2.2  Discussion of definitions 

Definitions 1 through 6 gives a short overview of some of the different definitions of bubbles. Although 

they do not specifically mention stocks, they are all deemed applicable to stock bubbles. As mentioned 

earlier, there is no clear consensus on an exact definition of a stock bubble. However, the most prevalent 

theme relates to the difference between stock’s prices and their fundamental value.  

On the other side of the coin, some economic theories, such as the efficient market hypothesis, does not 

define stock bubbles, as they are deemed non-existent. We will return to the efficient market perspective 

on bubbles in chapter 4.2.  

We will keep definitions 4,5 and 6 in mind when trying to answer the problem statement in this literature 

review, because the use of fundamental value, as an anchor for the real value of stocks as opposed to 

market prices, is the most suitable quantitative method for identifying bubbles.  

2.3  The US stock bubble in the late 1920’s 

The 1920’s was a time of rapid economic growth in especially the US. From 1922 to 1929, the US gross 

national product (GNP) grew by 4.7 percent per year and unemployment was at an average of 3.7 percent 

(White E. N., 1990). The US stock market also grew rapidly as many companies financed investments 

in plant and equipment with stock issues. The bubble burst on October 24, 1929, also known as Black 

Thursday. On this day the New York Stock Exchange fell 34 points, which was equivalent to 11 percent 

of its value at the opening bell (Kindleberger, Manias, Panics, and Crashes: A History of Financial Crises, 

1978).  
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Figure 2 - The Dow Jones Industrial Average 1928-1930, source: https://en.wikipedia.org/wiki/Wall_Street_Crash_of_1929 

The Great Crash, as it has come to be known, had a lasting impact on the US economy and the rest of the 

world. The unemployment rate soared from 3.2% in 1929 to 24.9% in 1932 in the US (Reinhart & Rogoff, 

2009). On average, fifteen of the largest western nations saw unemployment rates rise from 8.2% to 

25.0%. On the positive side, this global financial crisis challenged economists to rethink the prevalent 

classical economic theories.  

2.4  The Japanese stock bubble from 1985 to 1990 

The Japanese stock bubble from 1985 to 1990 was also paired with a bubble in the Japanese housing 

market. Therefore, this bubble is most well known as the Japanese asset bubble. The Nikkei 225 is the 

most famous Japanese stock index and comprises 225 companies traded on the Tokyo Stock Exchange 

(TSE). Dating the onset of the bubble is difficult, as the Japanese stock market had grown quite steadily 

since the early 1970’s. Kindleberger (1978) argues that prices started to accelerate in 1985 and that this 

marks the real beginning of the bubble. The Nikkei 225 began on an explosive growth trajectory, which 

would not end before the bubble burst 1990. In 1986, the Nikkei 225 appreciated by a remarkable 45% 

and the trend of rapid growth continued until its peak of 38,916 in December, 1989 (Nikkei.co.jp, 2016). 

This marked the end to an unbelievable run for the Nikkei 225 from just under 10,000 in 1984 to almost 
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39,000 in just five years. The Nikkei has not recovered from this since and is in November 2016 close to 

18,000.  

 

Figure 3 – Overview of the Japanese asset bubble, source: inflationmatters.com 

2.5  The Dot-com bubble in the late 1990’s 

The Dot-com bubble was a period in the last part of the 20th century, which was characterized by 

extremely high valuations of Internet-based companies on especially the American equity market. The 

effect of the Dotcom bubble is most clearly depicted in the movement of the technology heavy NASDAQ 

Composite Index as seen below in Figure 4. From September 1999 to its peak in March 2000, the 

NASDAQ saw an 83% percent increase from 2746 to 5048.  

The Dotcom bubble is often characterized as being a pure stock market bubble, because it was not 

coupled with price bubbles in other assets, such as real estate in particular (Reinhart & Rogoff, 2009). 

The bubble performed comparatively little damage on the economy compared to other stock bubbles 

(Reinhart & Rogoff, 2009). The unemployment rate increased to about 5.5 – 6 % in 2002 from its 

previous level around 4 – 4.5 % in 1998-2000. Additionally, there was some decline in economic activity 

as GDP growth fell below its historic average of about 3 percent in the third quarter of 2000 and remained 

below this level until the second quarter of 2002 (Tradingeconomics.com, 2016).  
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Figure 4 – S&P 500, Dow Jones and NASDAQ 1995-2003 growth from 1995 level, data: finance.yahoo.com 

 

3  Macroeconomics and business cycle theory 

Economics, as a science, has been constantly developing since the emergence of modern society. During 

this time, economists have experienced several paradigm shifts. These paradigm shifts are characterized 

by not only introducing new economic theories, but by wholly changing the worldview of economists. 

This review will present some of the different economic school of thoughts, those which are relevant for 

the interpretation of stock bubbles. Today, the neoclassical synthesis, which is a synthesis of Keynesian 

economics and neoclassical economics, dominates the mainstream economics (Clark, 1998). However, 

this review will also present some of the alternate schools of thought (i.e. heterodox economics), which 

currently lies outside the mainstream, such as the Austrian School and Schumpeterian economics. On the 

other hand, some of the mainstream macroeconomic schools of thought such as monetarism will not be 

reviewed, as it does not have much relevance to stock bubbles.  

Business cycles are commonly defined as being the cyclical upwards and downwards trends in economic 

output of national economies. Economic output is typically defined as real (inflation adjusted) GDP. 

Some economists criticize the use of the word cycle as being misleading, because it implies that these 
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events are characterized by regularity (Romer, 2008). In modern macroeconomic literature, the term 

output fluctutations is more commonly used (Blanchard, Macroeconomics, 2009). However, this review 

will primarily use the term business cycle, without limiting itself to this economic paradigm.  

Most of these theories primarily concern the business cycle, but there are also relationships to be made 

with stock bubbles, as the review and discussion will show.  

3.1  Keynesian economics 

Following the crash on Black Thursday, October 24th 1929, the topic of business cycles and financial 

crises became an important research topic in economics. The prosperity and economic growth of the 

1920’s came to a sudden end, and the recession that followed resulted in much new significant economic 

literature, much of which is reviewed in this and following sections of the paper. At that time, business 

cycle theory was commonly used to not only describe the economic fluctuations seen in national 

economies but the field of macroeconomics as a whole. Therefore, the Great Depression was not only an 

unprecedented economic catastrophe but also an intellectual failure for all economists working on 

business cycle theory (Blanchard, 2009).  

Modern macroeconomics is often associated with Keynesian economics (Blanchard, 2009). Keynesian 

economics is named after John Maynard Keynes, an English economist, who published the The General 

Theory of Employment, Interest and Money in 1936, during the Great Depression. Keynes (1936) 

challenged, the traditional notion of laissez-faire economics that markets function best without 

interference, by introducing the concept of aggregate demand as the driver of economic output.  

In classical economics, when economists tried to determine the economic output (measured as real GDP) 

of an economy, the rule was that “supply creates its own demand”, which was also known as Say’s Law 

(Say, 1836). Furthermore, three factors affects changes in output: The quantity of labor, the quantity of 

capital and technology. Supply determines demand, and this is depicted as the vertical line in figure 5, 

which depicts the long run aggregate supply (LRAS). Because this line is vertical, the equilibrium 

between production and demand is entirely dependent on the production capacity of the economy. This 

theory of supply entails that for every additional excess supply (glut), there exists a corresponding excess 

demand (shortage), which suggests that a general glut (lack of demand of products) can never happen. 
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Keynes (1936) challenges Say’s Law and argues that “demand creates its own supply”, but only in the 

short to medium run (1 to 10 year time horizon). He observed that in the Great Depression, the contraction 

in real GDP could not be explained by changes in supply capacity. The population had not declined, 

technology had not worsened and factories had not been blown up.  

Keynes did not disagree with the theories on supply driving demand in the long run, but he is known for 

stating: “In the long-run were are all dead.” The supply curve, as seen in figure 5, thus depends on the 

time-perspective.  

Aggregate demand is defined as:  

AD  =  C + I + G + NX      (1) 

AD = Aggregate Demand 

I     = Investment 

G   = Government spending  

NX = Net exports  

C   = Consumer spending, calculated as  

C = ac + MPC ( Y- T ) 

 MPC = Marginal propensity to consume 

 ac = Autonomous consumer spending 

 Y = Income 

 T = Tax 

 

Figure 5 – Simplified AD-AS model with two time perspectives on aggregate 

supply (AS), source: (boundless.com, 2016) 

According to Keynes, aggregate demand can suffer from instability, due to fluctuations in investment, 

which are caused by shifts in business’ confidence. These fluctuations in investment are caused by 

savings not always equaling investment, in contrast to classical economics. These instabilities in 

investment, causes fluctuations in aggregate demand away from equilibrium, and negative or positive 

feedback effects can occur (Keynes called these multiplier effects). Less investment leads to lower 

incomes, which then leads to less consumption, which again leads to less investment. The decrease in 

investment leads to a downwards shift of the aggregate demand curve, which results in a lower price 

level of goods. Because Keynes assumes that wages are sticky, business owners are forced to lay off 

workers, which leads to a further decline in income (Y). The end result of this, such as it was observed 
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in the Great Depression, was that the long-run equilibrium, which is seen as the intersection of AD2 and 

LRAS in figure 5, is no longer fulfilled. Instead the AD1 represents the current demand in the economy, 

and Keynes here suggests that the correct antidote is government spending, which shifts the aggregate 

demand curve back up. Policymakers had tried to lower interest rates during the Great Depression in 

order to boost investments by increasing the money supply, but this did not have the desired effects on 

investment. Keynes (1936) refers to this as the liquidity trap, in which the liquidity meant to boost 

economic activity instead becomes trapped, because banks and consumers are more likely to hold on to 

any extra cash they have during a recession. Although, he also stated that lowering interest rates via 

monetary policy, could under normal circumstances, have a positive effect on investment.  

Keynes (1936) does not go into much detail about explaining exactly why business cycles occur (he uses 

the term trade cycles), as he acknowledges that this is an extremely complicated endeavor: 

 “If we examine the details of any actual instance of the trade cycle, we shall find that it is highly complex 

and that every element in our analysis will be required for its complete explanation.” (Keynes, 1936) 

Keynes (1936) argued that the economy is not only governed by rational actors, who “as if by an invisible 

hand” engages in transactions that are to their mutual economic benefit. He acknowledged that much 

economic activity is the result of rational economic motivations, but he contended that much economic 

activity is also governed by animal spirits. He believed that these animal spirits are a major factor behind 

shifts in demand and output. We will return to the concept of animal spirits in chapter 4.3.  

On the topic of financial markets, Keynes (1936) compared them to a beauty contest. This metaphorical 

beauty contest is organized by a newspaper, in which entrants are asked to choose the six most attractive 

faces from hundreds of photos. The entrants who picks the most popular faces are eligible for a prize. 

Keynes argued that it would be an inferior tactic to choose the face, which is the most handsome based 

on your own opinion. Instead, the best tactic (i.e. the highest chance of winning) would be to consider 

what the majority perceives to be the most attractive characteristics or features. Your selection of photos 

should then be based of this projected consensus. Furthermore, this can be taken one step further by 

considering what other entrants’ perception of the public opinion is. This strategy can be extended the 

next order and so on.  
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“It is not a case of choosing those [faces] which, to the best of one's judgment, are really the prettiest, 

nor even those which average opinion genuinely thinks the prettiest. We have reached the third degree 

where we devote our intelligences to anticipating what average opinion expects the average opinion to 

be. And there are some, I believe, who practice the fourth, fifth and higher degrees.” (Keynes, 1936) 

Keynes used this analogy to explain the price fluctuations seen in the stock market. He did not necessarily 

believe that agents in the stock market were not rational, but he did believe that much trading activity 

was based on speculative notions rather than analysis of fundamental value. Fundamental value was 

another new concept that was introduced at the time, which will be discussed in chapter 4.1. It is also 

interesting to note, that Keynes’ beauty contest bears resemblance to some concepts later explored in 

game theory. 

Keynes furthermore argued that the stock market acted as a staging ground for attacks on the economy 

due to the instability observed in the stock markets. The instability was not characterized by high 

volatility, but rather the fact that even a small amount of bad news, perhaps following a previous 

accumulation of other bad news, could result in a stock market crash (Keynes, 1936).  

It is not surprising that a convention, in an absolute view of things so arbitrary, should 

have its weak points. It is its precariousness which creates no small part of our 

contemporary problem of securing sufficient investment … A conventional valuation 

which is established as the outcome of mass psychology of a large number of ignorant 

individuals is liable to change violently as the result of a sudden fluctuation of opinion 

due to factors which do not really make much difference to the prospective yield, since 

there will be no strong roots to hold it steady … In abnormal times, the market will be 

subject to waves of optimistic and pessimistic sentiment. (Keynes, 1936) 

Keynes also argued that the trend of the stock market would also be tied to the level of current 

investments. Rising stock prices has a similar effect as lowering interest rates, as it would make it cheaper 

for companies to raise capital. While declining stock prices has the opposite effect. 

Although Keynes did not offer a specific framework to understanding business cycles, he provided the 

theoretical framework (i.e. Keynesian economics), that would come to greatly influence economic policy 
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decisions for years to come. To minimize the destructive effects of business cycles, it was necessary for 

governments to provide counter-cyclical demand management. This counter-cyclical demand 

management should be driven by an active fiscal policy fueled by government borrowing.  

3.2  Austrian School of economics 

The Austrian School is a school of economic thought, which originates from Vienna in the late 19th- and 

early 20th century from the work of economists such as Carl Menger, Eugen Böhm von Bawerk, Frierich 

von Wieser and others. The Austrian School is generally considered to be an outsider (also referred to as 

heterodox economics) in relation to mainstream economics. However, the Austrian School has made a 

variety of theoretical contributions to neoclassical economics including: subjective theory of value and 

marginalism in price theory. In the tradition of Austrian economics, historical evidence is synonymous 

with empirical evidence (Callahan & Garrison, 2003). 

The Austrian School’s view of business cycles is commonly referred to as ABCT (Austrian Business 

Cycle Theory) and was first articulated by Friedrich A. Hayek in the late 1920’s. ABCT states that 

periods of excessive business lending by banks will inevitably lead to a period of not just overinvestment 

but malinvestment (Hayek, 1933). Malinvestments are poorly allocated business investments, which are 

driven by an artificially low cost of credit (Sechrest, 2006). According to the Austrian view, interest rates 

will, without artificial intervention, reflect the time preference of savers. Austrian economists argue that 

artificially low interest rates are caused by two occurrences (Knopp, 2010): 

 Fractional reserve banking 

 Expansionary monetary policy 

Both fractional reserve banking and increases in the money supply results in unnatural low interest rate 

levels. This results in an unsustainable boom and the beginning of a business cycle. The malinvestment 

issue is also characterized by resulting in too much investment in long-term projects relative to short-

term projects, because long-term investment projects have a higher sensitivity towards interest rates 

(Hayek, 1933). The eventual bust of the credit fueled business cycle is inevitable in the Austrian view as 

expressed by Mises (1949): 
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“The wavelike movement affecting the economic system, the recurrence of periods of 

boom which are followed by periods of depression, is the unavoidable outcome of the 

attempts, repeated again and again, to lower the gross market rate of interest by 

means of credit expansion. There is no means of avoiding the final collapse of a 

boom brought about by credit expansion. The alternative is only whether the crisis 

should come sooner as the result of a voluntary abandonment of further credit 

expansion, or later as a final and total catastrophe of the currency system involved.” 

(Mises, 1949, p. 570) 

According to ABCT, stock market bubbles can be viewed as an indirect result of expansionary monetary 

policy. Following this logic, a bubble in the stock market can be identified by looking at the monetary 

policy and the money supply. However, as it is mentioned by Mises (1949) above, it is not possible to 

predict exactly when the bubble will burst. It depends on when the credit crunch happens. Furthermore, 

bubbles in the stock market cannot be separated from other types of financial crises and the business 

cycle in general. It should be noted that there is some disagreement on the role of government in Austrian 

economics, while Mises preferred laissez-faire (i.e. minimal government intervention), Hayek did not 

agree and he argued that a freely competitive banking industry tends to be prone to economic instability 

(White L. H., 1999).  

ABCT and Austrian economics lies outside mainstream economics, because the validity of the models is 

widely disputed (Friedman, 1964) (Tullock, 1988) (Caplan, 2008) (Hummel, 1979) (Krugman, 1988) . 

ABCT has been criticized from both theoretical and empirical angles. Krugman (1988) argues that ABCT 

falsely implies that consumption must increase following a bust, because the inverse happens during a 

boom. However, empirical evidence shows that spending declines in all sectors following a bust. 

Garrison (1989) counters this and states that a boom caused by low interest rates could very well result 

in a boom in consumption as well as investment. In conclusion, there are still many heterodox economists 

who believe that the Austrian view of business cycles should not be neglected and that monetary policies 

around the world are unsustainable.  
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3.3  Schumpeterian economics 

Schumpeter (1939) argued that the irregular regularity of fluctuation in the economy needed a theoretical 

framework. With Business Cycles (1939) Schumpeter sought to lay this theoretical framework based on 

the analysis of earlier financial crises. He argued that the business cycle is primarily driven by innovation 

rather than monetary policies or animal spirits. Technological, industrial or similar types of innovation 

leads to what Schumpeter calls creative destructive. When innovations are created, they seem to promise 

higher profits for businesses and entrepreneurs. Initially, this will usually be the case and the resulting 

growth is what fuels the prosperity of the business cycle. Prosperity results in increases in productivity, 

consumer confidence, aggregate demand and prices. But as competitors start to imitate the innovation, 

the competitive behavior will drive profits down, which results in a crisis and a following depression. 

Schumpeter (1939) outlined the business cycle as consisting of four stages with inspiration from French 

economist Clément Juglar (1863) : 

1. Prosperity 

2. Recession 

3. Depression 

4. Recovery 

Schumpeter calls this the Juglar cycle, and argued that this cycle repeated itself in intervals of 7 to 11 

years. As defined above, the Juglar cycle was driven primarily by creative destruction.   

Schumpeter also synthesized a three-cycle schema to account for the business cycles, which had been 

observed historically and statistically since the 1700s. In this this model, Schumpeter distinguishes 

between the Juglar cycle, the Kitchin cycle and the Kondratieff wave. As with the Juglar cycle, 

Schumpeter named these cycles after the authors who proposed them (Kondratieff & Stolper, 1935) 

(Kitchin, 1923). The Kitchin cycle is much shorter at around 3 to 5 years, and is caused by time lags in 

information movements, which affect the decision making and causes non-optimal inventory levels for 

companies (Kitchin, 1923). The Kondratieff wave is also called the long technological cycle and it 

approximated to repeat itself every forty to sixty years (Kondratieff & Stolper, 1935) (Schumpeter, 1939). 

It states that economies are affected by wavelike developments in technology. The Kondratieff wave is 

exemplified by developments such as the industrial revolution, the age of steam and railways, the age of 
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steel, the age of electricity and mass production, and so on (Kondratieff & Stolper, 1935). These 

developments in technology causes clustering of entrepreneurs together with clustering of financiers, 

according to Schumpeter.  

Schumpeter’s theories are centered around technology as the explanatory variable of business cycles. He 

does not see bubbles in the stock market as a separate phenomenon, but rather as a byproduct of creative 

destruction of publicly traded companies. Business Cycles (1939) was not as well received as Keynes’ 

General Theory (1936). Schumpeter is considered a heterodox economist and his business cycle theories 

did not gather much steam within modern macroeconomics, which was more focused on Keynesian 

economics at the time. Schumpeter has furthermore received criticism on his lack of mathematical 

modelling and methodological rigorousness (Hansen, 1951).  

3.4  Rational expectations and Real Business Cycle (RBC) theory 

Rational expectations hypothesis was a theory first proposed by Muth (1961). The hypothesis explains 

how expectations are formed by agents in the markets. The theory presents an alternative to the theory 

of adaptive expectations, which had been the theory that most economic models relied on until the 1970’s 

(Evans & Honkapohja, 2001). According to adaptive expectations theory, agents (people, businesses, 

etc.) form their expectations about the future based on historical data. These expectations about the future 

can be prices or other economic variables such as inflation, GDP growth, etc. Rational expectations 

theory states that agents base their decisions on the information available to them and the structure of 

their theoretical models.  

It is important to note that the expectations of agents are not assumed to always be correct in the rational 

expectations model. The agents may be wrong, but they are correct on average over time. This is because, 

the expectations of the agents are assumed to not be systematically biased. Furthermore, the agents are 

also assumed to use all relevant information available to them in forming their expectations to future 

prices or other economic variables. The hypothesis uses a similar line of thinking as the famous Abraham 

Lincoln quote (Sargent, 2008): “You can fool some of the people all of the time, and all of the people 

some of the time, but you cannot fool all of the people all of the time.”. The concept of rational 

expectations provides the theoretical foundation for theories on efficient markets and real business 

cycles.  
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Theories concerning business cycles in new classical economics are commonly referred to as Real 

Business Cycle (RBC) theory. New classical economics is a school of macroeconomic thought, which is 

built on the theoretical framework of neoclassical microeconomics. Neoclassical economics are built on 

three central assumptions of rationality (Weintraub, 2007): 

1. People have rational preferences between outcomes  

2. Individuals maximize utility and firms maximize profits 

3. People act independently on the basis of full and relevant information 

Edward Prescott is considered the intellectual leader of RBC (Blanchard, 2009). RBC theory takes a new 

methodological approach, which bases its model entirely on microeconomics called micro-foundations 

(Kydland & Prescott, 1982). This entails a high level of mathematical complexity in the computation of 

the models for RBC theory, which was made possible by computers at the time. The basic premise of 

RBC theory is that business-cycle fluctuations in the economy are primarily caused by the reactions of 

rational agents to real disturbances (Stadler, 1994). These real disturbances are exogenic shocks to the 

supply side of the economy and could take the form of shocks to technology, disasters, climate change, 

bad weather or oil price fluctuations. These shocks shift production functions up or down. If there were 

no shocks to the economy, it would not experience any business cycles according to RBC theory. Another 

implication of RBC theory is the rejection of monetary policy, because they have no real effect on 

economic activity (Knopp, 2010). Furthermore, the unemployment rate is based on the workers’ 

willingness to work. In summary, RBC theory is heavily at odds with monetarism and Keynesian 

economics. Monetary policy has no effect and fiscal policy can only influence the economy by changing 

the incentives of workers. In summary, RBC theory assumes that economic output is always at its natural 

level (Blanchard, 2009). All output fluctuations (business cycles) are caused by movements in the natural 

level of output, contrasted to shifts away from the natural level, which is the typical explanation from 

Keynesian economics. Lastly, Kydland & Prescott (1982) argues that “costly efforts at stabilization are 

likely to be counterproductive.”  

3.5  Minsky and the financial instability hypothesis 

Minsky (1986) introduces the concept of financial fragility as a key component in his financial instability 

hypothesis. Minsky proposed his idea to describe financial crises in a domestic economy. Although it 
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can be argued that due to the increasing capital mobility across borders, that Minsky’s ideas would also 

be applicable to the global economy as a whole (Wolfson, 2002).      

Financial fragility is an inherent characteristic of the capitalist economy and higher levels of fragility 

results in a higher risk of a financial crisis starting (Minsky, 1986). Minsky argued that lending undergoes 

three stages relating to risk tolerance: Hedge finance, speculative finance and Ponzi finance. A firm is 

categorized as receiving hedge financing, if it is able to cover both the payable interest and reduction in 

its indebtedness with its anticipating operating income. A firm is receiving speculative financing if its 

operating income is sufficient to pay the payable interest, but not enough to reduce the principal. Thus, 

a speculative financed firm must take on new loans in order to reduce the principal of existing loans. A 

Ponzi finance firm is not able to cover all of its payable interest with its anticipated operating income, 

and will have to increase its indebtedness or sell off assets in order to meet current interest payments. 

Ponzi finance naturally contributes a higher degree of fragility to the economy than speculative finance 

and hedge finance contributes the least. Minsky argued that the prevalence of these three loan types 

relates to the business cycle.  

Consider an expansion economy. As effective demand for goods and services increase, there is a natural 

pressure on firms to increase their capacity to produce goods and services. There will be an increase in 

market prices due to the existing supply, and this attracts new investment and more firms. Investor 

optimism increases steadily and investors become more eager to borrow due to improved expectations 

of profitability on a wide range of investments. On the other hand, lenders will generally become more 

willing to make loans, because their assessment of risks will generally become more positive due to the 

improving economy. This results in a positive feedback loop of the supply of credit during the expansion. 

Lenders may start to take on loans that they previously deemed too risky, some of them being of the 

speculative or even Ponzi finance type. Consequently, financial fragility moves together with the 

business cycle.  

As lending increases and financial fragility with it, the economic stability will continue unless it is 

interrupted by some sort of shock to the macroeconomic system. This shock does not necessarily have to 

be a rare occurrence, but it would need to have an effect on the market sentiment and investor confidence. 

Once lenders start to tighten credit policies, speculative and Ponzi firms will be in trouble. If the financial 

system is sufficiently fragile, this may trigger a financial crisis in which the feedback loop of credit 
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reverses and debt-deflation occurs. Minsky (1986) thus argued that stable economic conditions breed 

instability. In essence, stability is destabilizing. Lastly, the self-reinforcing process that drives financial 

fragility in the economy is a natural and harmful characteristic of the capitalist economy, which must be 

controlled by policymakers. Carter (1989) argues that the financial innovation throughout the 1970s and 

80s causes the self-reinforcing effects of the Minsky model to operate even more strongly than before. 

Minsky & Whalen (1996) argue that, the economic system (i.e. capitalism) of the United States of 

America has seen a number of paradigm shifts (or rather undergone an evolution) in its lifetime, in their 

paper Economic Insecurity and the Institutional Prerequisites for Successful Capitalism. Initially, the 

financial structure of the economy could be characterized as commercial capitalism, in which external 

finance was primarily used to finance goods in process or transit. In the early 20th century, the economy 

shifted towards industrial capitalism, which was characterized by the rise of industries that relied on big 

capital investments (e.g. railroads, utilities, steel mills, etc.). This era saw the rise of investment banks 

and was eventually ended with the crash in 1929. Thereafter, managerial capitalism entered the scene 

and this period’s financial system was characterized by (Minsky & Whalen, 1996): 

 Countercyclical fiscal policy 

 Low interest rates and interventions by the Federal Reserve was unconstrained by gold-standard 

 Deposit insurance for banks 

 Government investments in transportation, industry and finance 

 Restrictions on competition (e.g. geographic barriers to entry, Glass-Steagall Act, etc.) 

 Interventions by specialized government organizations to address sector specific concerns (e.g. 

agriculture and housing sectors) 

In this period the government represented the main source of external financing for the economy. Minsky 

& Whalen argued that this period of managerial capitalism stands out as the historical and practical best, 

due to robust economic growth, rising worker incomes and falling inequality.  

Money-manager capitalism emerged following World War II with the rise of money managers in the 

form of institutions specialized in managing large portfolios of financial instruments and securities. 

Financial instability rose in this period, due to the “relentless pressure” on corporations to maximize 

profits under scrutiny from shareholders and the continued evolution of more and more complex financial 
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instruments. Minsky & Whalen (1996) argue that money-manager capitalism also entailed a greater use 

of short-term debt and lower margins of safety for these institutional investors and banks, which resulted 

in a higher level of financial fragility.  

From this analysis, Minsky & Whalen (1996) sets forward five prerequisites for successful capitalism in 

their paper: 

1. Reducing economic insecurity with counter-cyclical policies 

2. Targeting a 4 % unemployment rate, as the economic cost of unemployment is too high 

3. Ensuring high-performance competition 

4. Establishing a “good financial society” 

5. Sharing prosperity 

Reducing economic insecurity is best done by mimicking managerial capitalism. An unemployment rate 

target should be fulfilled by the public-sector being employer of last resort. High-performance 

competition is driven by encouraging firms to compete on innovation, product quality and development 

of new markets, as well as public investment into education, training, science, technology and 

infrastructure. A “good financial society” is characterized by a few different things, such as the central 

bank acting as lender-of-last-resort and having a higher focus on qualitative credit controls in relation to 

quantitative credit controls. These qualitative credit controls should help improve regulation and 

oversight of speculative and risky assets in the financial system. Lastly, sharing prosperity is 

accomplished by raising taxes, as opposed to fiscal austerity and by public investment in health and safety 

of its citizens.   

3.6  Discussion and part-conclusion 

A variety of schools of thought on business cycles have been reviewed in this chapter. This discussion 

will provide a summary of these schools’ view of the business cycle, stock bubbles and policy guidance 

as shown below in Table 3. Firstly, the view of the business cycle constitutes the primary theoretical 

view, which has been presented in the previous chapters. Secondly, the links between stock bubbles and 

business cycles will be explored in more detail in the coming chapters. Lastly, the different views on 

policy in relation to stock bubbles and business cycles will be discussed.  
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Table 3 – Overview of relations between macroeconomic schools of thought and stock bubbles 

These three dimensions have been chosen to provide some structure to the discussion with relation to the 

focus on stock bubbles. Furthermore, it is unavoidable that some significant elements of the different 

theories will be omitted in this discussion, as it is not relevant for the subject matter. There is no doubt 

that a comprehensive discussion of these different schools of thought is a complex undertaking, and the 

three stock bubble cases will serve as points of reference for the discussion. 

Furthermore, it should be noted that these theories are not entirely independent nor are they all 

contemporary. In example, RBC theory is introduced in the 1970’s, in contrast to the introduction of 

Macroeconomic 

school of thought 
View of business cycles 

Relation between stock 

bubbles and business cycles 

Policy guidance (business 

cycles or stock bubbles) 

Keynesian 

economics 

 Fluctuation in aggregate 

demand in short and medium 

term 

 Multiplier effects exist 

 

 Stock bubbles are exogenous 

shocks 

 Beauty contest 

 Animal spirits 

 Fiscal policy 

 Monetary policy inefficient 

due to liquidity traps 

Austrian 

economics 

(ABCT) 

 Fluctuation from the natural 

investment level drives 

business cycles 

 Malinvestment caused by 

artificially low interest rates 

 Stock bubbles are an indirect 

result of malinvestment 

 Avoid artificially low interest 

rates 

 Role of central bank disputed 

Schumpeterian 

economics 

 Kitchin cycle 

 Juglar cycle 

 Kondratieff wave 

 Creative destruction 

 Stock bubbles as examples of 

creative destruction, 

technology waves and 

investment cycles 

 None 

Real Business 

Cycle theory 

 Caused by movements in the 

natural level of supply 

 Driven by technology, 

disasters, weather, etc. 

 Efficient markets 

 Rational bubbles 

 Fiscal and monetary policy is 

counterproductive 

Minsky 
 Financial instability hypothesis 

 Stability breeds instability 

 Money-manager capitalism 

 Stability causes confidence, 

which induces speculative and 

Ponzi finance 

 Reducing economic insecurity 

 Regulation of financial system 

 Active government institutions 

and central bank 
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Keynesian economics and Schumpeterian economics in the 1930’s. Keynesian economics has developed 

much since, and Minsky is often described as having Post-Keynesian views.  

3.6.1  Keynesian economics and stock bubbles 

Keynesian economics was developed in response to the Great Crash of 1929 and the Great Depression. 

It provides solid explanatory power with relation to the effect of stock market crashes on the economic 

output of national economies. A stock market crash constitutes a significant negative shift in aggregate 

demand, because of its effect on business confidence and investments. Multiplier effects worsen this and 

monetary policy is mostly inefficient due to possible liquidity traps. Although monetary policy in crisis 

situations were deemed inefficient due to possible liquidity traps, it would eventually come to play a 

significant role with the advent of monetarism in mainstream economics (Friedman, 1968) (Friedman & 

Schwartz, 1975).  

Stock bubbles represent an exogenous shock to the economy caused by animal spirits and/or speculative 

behavior. Keynes did not model these effects in any way and only provided descriptions of observed 

behavioral phenomena. Many of these effects would later be explored by the advent of behavioral finance 

as a response to the strong assumptions of rationality in theories of efficient markets. From this, it can be 

argued that Keynes foreshadowed the role of psychologic factors in how the stock market works. 

Behavioral finance will be reviewed in chapter 4.3. 

3.6.2  Austrian economics and stock bubbles 

ABCT argues that business cycles are caused by malinvestment powered by increases in the money 

supply, which results in artificially low interest rates. The concept of malinvestment offers an explanation 

of stock bubbles. Prices are pushed up in the stock market, as artificially cheap credit flows into the 

purchase of shares. The artificially cheap credit can be caused by fractional reserve banking or increases 

in the money supply driven by central bank policy. 

Most of the theory in this review was written following, and some of it as a reaction to, The Great Crash 

in 1929. But, the Austrian economists Hayek and Mises were among the only ones who warned of an 

impending crash in the 1920’s (Steele, 2001) (Skousen, 2001). They argued that monetary expansion 
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drove interest rates below their natural level, which in turn led to malinvestment in the stock market 

among other things.  

 

Figure 6– Development in unemployment rate 1989-2002 (Callahan & Garrison, 2003) 

 

Dot-com bubble can be explained by ABCT (Callahan & Garrison, 2003). Callhan & Garrison argued 

that the monetary easing from 1995 and onwards by the Federal Reserve fueled malinvestment in the 

rapidly growing IT sector. The federal funds rate was lowered from 6.00% in July 1995 to 4.63% in 

January 1999 (Callahan & Garrison, 2003). Furthermore, they argued that the full employment was 

reached with an unemployment rate between 5 and 6 percent as seen in Figure 6 above.  
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In this view of Callahan & Garrison, when the unemployment rate fell below its stable level it was a 

result of malinvestment. In the last quarter of 1999, the Fed provided enough liquidity to push the Federal 

Funds rate down below 4 percent, while money supply simultaneously grew by 14.3 percent (Brenner, 

2002). Accordingly, the NASDAQ Composite Index grew 83% percent increase from September 1999 

to March 2000.  

The Japanese stock bubble is regularly cited by scholars as being driven by a significant increase of 

available credit in the economy, which is depicted in Figure 7 below (Bernanke & Gertler, 2000) (Okina, 

Shirakawa, & Shiratsuka, 2001). In an effort to limit the appreciation of the yen in the foreign exchange 

market at the time, the Bank of Japan had increased the money supply rapidly (Kindleberger & Aliber, 

2005). The Bank of Japan’s official discount rate was reduced over several steps from 5 percent in 

January 1986 to 2.5 percent in February 1987. 

 

Figure 7 – Monetary aggregates and credits 1986-1989  (Okina, Shirakawa, & Shiratsuka, 2001) 

If we consider the Japanese stock bubble in the view of ABCT, it can be interpreted that the expansionary 

monetary policy implemented by the Bank of Japan drove malinvestment. This malinvestment span both 

the stock market and the housing market. Okina et al. (2001) argues that a combination of financial 

deregulation, monetary easing, declining profitability of companies and “intensified bullish 

expectations” caused the bubble.  
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3.6.3  Schumpeterian economics and stock bubbles 

In the Schumpeterian view, the relation between stock bubbles and the business cycle is not crystal clear. 

Schumpeter’s models are based of steady periodical cycles. Stock markets have not regularly undergone 

periodical booms and busts. Some academics argue that stock bubbles play a supporting role in the 

propagation of technology waves (Perez, 2004). The theory of technology waves provides an 

interpretation of the rise of stock markets before the Great Crash and during the dotcom bubble.  

Schumpeterian economics offers an interpretation of the bubble in the US stock bubble in the 1920’s. 

The bubble could be seen as the result of a Juglar investment cycle coupled with the culmination of a 

technology wave, which began around circa 1908 and introduced the age of oil, automobiles and mass 

production (Perez, 2004). Furthermore, with the advent of these new technologies came the destruction 

of older industries. In example, the railway industry experienced declining importance with the invention 

of automobiles.   

Schumpeter’s model also offers an interpretation of the dot-com bubble in the view of a technology wave. 

Just as the previous Kondratieff waves (i.e. the industrial revolution, the age of steam and railways and 

the age of steel) the world economy underwent a new technology wave in the form of information and 

communication technologies. This new technological innovation attracts plentiful of entrepreneurs and 

financiers alike on the promise of new markets and profits, which initiates the growth of the bubble. 

Furthermore, the rapid growth of IT companies in this period also had spillover effects on other 

industries, such as the business equipment industries and construction industries. The production in the 

business equipment industry grew by 82 percent and construction by 35 percent from 1992 to 1999 

(Callahan & Garrison, 2003). This could be characterized as a Juglar cycle, which typically last 7 to 11 

years and is typified by the cyclical nature of fixed investments. Over time, competition and imitation in 

the IT industry leads to less optimistic prospects. Simultaneously, existing industries would suffer from 

profit erosion due to creative destruction. The eventual burst of the dotcom bubble therefore seems 

inevitable in the view of Schumpeter’s model. However, Schumpeter’s model is not very useful at 

interpreting the Japanese stock bubble in the 1980’s, as this bubble cannot be aligned with new 

technological development. Computer technology at the time was still very expensive, and not a cause 

of significant increases in production. Although, the Dotcom bubble and the Great Crash in 1929 could 
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be explained by a technology wave model, it does not provide explanation of the Japanese stock bubble 

in 1985 to 1990.  

3.6.4  RBC theory and stock bubbles 

RBC theory assumes rational expectations and the application of rational expectations on stock markets 

is the efficient market hypothesis. In this view, stock bubbles are not the result of irrationality of agents. 

Instead a major decline in the stock market, must be because of some exogenous shock to the economy 

in the form of disaster, war, etc.  

The concept of stock bubbles clashes with the concept of efficient markets, which is the extension of 

RBC theory and rational expectations on stock bubbles. RBC theory would view the upswing in the 

business cycle in the 1990’s as a result of real improvements to the economy (i.e. technology, etc.). But 

the model does not help explain the dramatic fall in GDP growth, when the bubble burst in 2000. 

According to RBC theory this fall in economic output should be the result of a real shift in productivity. 

This seems unlikely, as this would be caused by either the workforce working less, companies being less 

efficient or another production efficiency decrease.  

The efficient market hypothesis will be discussed in more detail in chapter 4.2. 

3.6.5  Minsky and stock bubbles 

Minsky views stock bubbles as a result of speculation, which is driven by increased confidence in the 

economy. This speculation is driven by credit expansion. Furthermore, the advent of money-manager 

capitalism also provides an explanation for stock bubbles. Parallels between Minsky’s model and 

Keynes’ view of stock bubbles can definitely be drawn, as they both place a strong emphasis on the 

psychology of markets. In both model this comes to show through feedback effects, in which rising 

confidence leads to further increases in confidence. Minsky’s model states that the capitalist system itself 

can generate shocks through its own internal dynamics. Stability in the financial markets result in higher 

confidence of banks, investors and companies, which in turn leads to increased risk-taking and 

speculation. This speculation is characterized by the move from hedge finance towards speculative and 

Ponzi finance. 
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Furthermore, the Austrian view of credit-induced stock bubbles bears some similarities to Minsky’s 

financial instability hypothesis. Minsky’s model is also driven by an expansion of credit. Likewise, the 

Minsky model is applicable to all three bubble cases in this review, as they were all related to an 

expansionary credit cycle. However, the casual relationships are a bit different in Minsky’s view. The 

financial instability hypothesis views stock bubbles a result of speculative behavior rather an economic 

result of low interest rates in the Austrian view. Minsky & Whalen (1996) does not believe that low 

interest rates are a problem, and recommend low interest rates in some cases.  

Furthermore, there is an argument that the move towards money-manager capitalism has increased the 

fragility of the financial system. In Minsky’s view, structural and regulatory changes are the only solution 

to reducing the fragility.   

3.6.4  Stock bubbles and policy 

There has been some debate on the issue of whether or not central banks should try to control asset price 

bubbles. Central bankers have had a focus on controlling inflation, since the stagflation of the 1970’s and 

have seen to gotten control of inflation in the period 1985 to 2007, which is often referred to as the Great 

Moderation. The Great Moderation represents an extended time period of subdued inflation and mild 

recessions (Krugman, 2009). The primary response of American central bankers to recessions in this 

period was a significant reduction in interest rates. First, lowering the rates from 9 to 3 percent in 1990 

and again lowering the rates from 6.5 to 1 percent following the Dot-com bubble in 2001. Following the 

subprime meltdown around, the Federal funds rate was decreased to 0.25 percent in December 2008 as 

seen in figure 8. During this time (or at least for the first part of it), the theory of rational expectations 

and the efficient market hypothesis had resulted in that policy makers largely ignored asset prices 

(Krugman, 2009) (Blanchard, 2009). Prior to the Dot-com bubble, the prevalent opinion was that trying 

to control stock bubbles with tightening monetary policy was both impractical and unproductive given 

real-world uncertainties and the difficulty in identifying bubbles. However, rising prices in the asset 

market gives signals of the state of the economy, and central bankers’ policy in an upswing usually 

includes a slight tightening of the monetary policy due to increased inflationary pressure and increases 

in demand (Rudebusch, 2005). This use of asset prices as a proxy for state of the business cycle is what 

Rudebusch calls the standard monetary policy.  
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Figure 8 – US Federal Funds Rate overview 1990-2016 

Rudebusch (2005) proposes a decision tree framework for policy response in relation to asset price 

bubbles, which consists of three questions: 

1. Can a bubble – or asset price misalignment – be identified? 

2. Would bubble fluctuations result in significant macroeconomic problems that policy could not 

readily offset? 

3. Is monetary policy a good tool to deflate the bubble? 

If a bubble cannot be identified, central bankers should follow standard monetary policy. Identification 

relies on an analysis of the asset price level in relation to fundamental value. Identification of bubbles 

will be discussed in chapter 4. If the bubble can be identified, but bubble fluctuations do not result in 

significant macroeconomic problems, standard policy should still be followed. Lastly, monetary policy 

is not always a good tool to deflate bubbles, there may be other tools such as financial regulation or 

supervision, and standard policy should be followed according to Rudebusch. However, in the cases 

where the answer to all three questions is yes, Rudebusch argues that central bankers should enact a 

“Bubble policy”. The bubble policy tries to reduce the bubble actively, by aggressive tightening of 

monetary policy, such as large interest rate hikes.  

Following the Dot-com bubble, it became clear that central bankers could not rely entirely on full 

rationality in the financial markets. However, many argue that the damage caused by the Dot-com bubble 

was comparatively small to other bubbles (Yellen, 2009). The low degree of damage caused by the Dot-

com bubble may have resulted in policymakers underestimating the dangers of stock bubbles and 

financial bubbles in general. Olivier Blanchard, chief economist of the International Monetary Fund 
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(IMF) from 2008 to 2015, stated that state of macroeconomics was good and the many battles of years 

past had passed (Blanchard, 2008). His paper was written just before and published after the sub-prime 

meltdown that began in December 2007. In his 2003 presidential address to the American Economic 

Association, Robert Lucas declared that “the central problem of depression-prevention has been solved 

for all practical purposes” (Krugman, 2009). With the subprime meltdown, it become apparent that 

policymakers could not rely on the rationality of markets. Greenspan, chairman of the Federal Reserve 

from 1987-2006, was responsible for the monetary policy throughout the discussed period. He was a 

proponent of rationality in the financial markets and under him the Federal Reserve did not seek to 

intervene against bubbles. Some argue, that the RBC theory and the efficient market hypothesis led to 

overconfidence in the financial markets and the eventual subprime mortgage crisis and the following 

global financial crisis (Nocera, 2009). Former chairman of the Federal Reserve, Paul Volcker, is also 

cited as stating: 

“it’s clear that among the causes of the recent financial crisis was an unjustified 

faith in rational expectations [and] market efficiencies.” (Volcker, 2011) 

Yellen (2009) argues that both central banks and governments should play an active part in trying to 

counter stock bubbles (and other asset price bubbles), but not necessarily only with interest rate changes. 

Yellen also emphasizes the relevance of Minsky’s financial instability hypothesis in relation to 

understanding the role of credit and the credit cycle. She argues that it is important to decrease the amount 

of financial fragility in the financial system, which was shown by the subprime meltdown. This has 

brought the credit cycle to the foreground of the discussion on bubble control, which has resulted higher 

capital requirements of banks and more financial regulation in general exemplified by the Basel III 

accords and the Dodd-Frank Act. Following the recession after the financial crisis of 2008, central banks 

are using quantitative easing as a new policy tool, in which they buy financial assets from banks and 

other financial institutions. This seems very destructive in the view of Minsky and Austrian economics, 

in which it is difficult to see how this attempt at boosting banks’ balance sheets will not result in 

malinvestment or speculative behavior.  
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4  Finance theory and stock bubbles 

Valuation models for stocks have been a very widely researched and discussed topic in finance literature. 

As discussed in the previous section, the identification of a stock bubble is necessary to even consider 

counteracting against it. This section of the thesis will provide an overview of the two paradigms of 

fundamental analysis and the efficient market hypothesis and their relation to stock bubbles. Some of the 

theories of behavioral finance relatable to stock bubbles will also be reviewed. A discussion of the models 

and their implications for identification and control of bubbles follows in the end of the chapter.  

4.1  Fundamental analysis 

4.1.1  Graham & Dodd’s Security Analysis 

Security Analysis (1934) was written by professors Benjamin Graham and David Dodd of Columbia 

Business School and is widely considered to be a pivotal piece of finance literature. The book released 

in 1934 following the Great Crash of 1929 and it directed harsh criticism towards Wall Street. Simply 

put, investment activity in the stock market had been replaced by speculation and this resulted in highly 

inflated stock prices. Investment is defined by Graham & Dodd (1934) as: 

“An investment operation is one which, upon thorough analysis, promises safety of principal and a 

satisfactory return. Operations not meeting these requirements are speculative.”  

This definition encompasses many different investments and not only stocks, but is still very relevant for 

stock investment. Safety is a keyword in this definition and although it is arguably a subjective 

dimension, it promotes careful and risk-averse analysis of the investment object. Graham & Dodd 

distinguishes between two types of speculation: intelligent and unintelligent speculation. Intelligent 

speculation is the taking of risk that appears justified after careful weighting of pros and cons, while 

unintelligent speculation is defined as risk taking with adequate study of the situation (Graham & Dodd, 

1934). An example of intelligent speculation, could be a venture capital fund investing in a start-up 

company. Although the chance of success for the start-up company may be low, the payoff in event of 

success will be sufficiently large enough to warrant the investment, but it will be speculation nonetheless.  
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Graham & Dodd (1934) argues that sound stock investments must be based on analysis the following 

three fundamental elements: 

1. The dividend rate and record 

2. Income-account factors (earning power) 

3. Balance sheet factors (asset value) 

The valuation of companies’ stocks must take these fundamentals into account, and investments not 

motivated by these factors are considered speculative. The dividend rate is the dollar (or some other 

currency) amount of dividends paid per share on an annual basis. Dividends are usually scheduled, but 

extra dividends can also be announced. They constitute the primary cash flow to shareholders, besides 

share buybacks. Earning power is defined as a company’s ability to generate profit from its operations 

over time. Balance sheet factors include depreciation schedules, book value of assets, current ratio, 

liabilities, etc. The importance of balance sheet analysis most often lies in identifying the weaknesses of 

a company. It is important to notice that the price of the stock is not a component of this analysis. This 

is a central tenet of fundamental analysis, that the valuation process is done independently of the existing 

market price. In summary Graham & Dodd (1934) recommended investment in stocks that were 

undervalued according to the following parameters relating to the above fundamentals: 

 Low price-earnings ratio (P/E) 

 High dividend yields (D/P) 

 Low price-to-book ratios (P/B) 

The principals introduced by Graham & Dodd constitutes the foundation for fundamental analysis of 

equities as it is known today. The importance of dividends, earning power and assets as the driving factors 

of fundamental value relates directly to stock bubbles, because they are a result of deviations from 

fundamental value as discussed in chapter 2.  

4.1.2  Discounted Cash Flow analysis 

The most common approach to valuating companies based on fundamentals is the discounted cash flow 

(DCF) analysis. DCF analysis is a calculation method (Williams, 1938), which estimates the value of all 
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future cash flows for the shareholder using a discount rate. This estimated value is referred to as intrinsic 

value or fundamental value (both terms will be used interchangeably in this chapter).  

The DCF analysis is based on the theoretical framework first presented by Irving Fisher in Theory of 

Interest (1930) and later expanded upon by John Burr Williams, The Theory of Investment Value (1938). 

Fisher defined capital as any asset that produces a flow of income over time (Fisher, 1930), and that the 

value of this capital is the present value of this income flow discounted by the interest rate.  

“If the theory presented in this book is correct, the rate of interest in any community 

is an index of the preference, in that community, for a dollar of present over a dollar 

of future value.” (Fisher, 1930) 

Fisher states that interest rate could be explained by the interaction of two forces: 

1. Time preference of immediate income 

2. The investment opportunity principle 

The concept of time preference was not new (Böhm-Bawerk, 1890), which is one of the central concepts 

of Austrian economics. The investment opportunity principle was a novel concept, explained as the 

presence of a risk-free investment opportunity. However, Fisher’s interest rate does not take risk into 

account, which would be a later evolution of the model in the form of the cost of capital as defined by 

the Capital Asset Pricing Model (CAPM) (Bodie, Kane, & Marcus, 2010). The cost of capital of an asset 

is determined by its riskiness. Equity and debt have different costs of capital due to their difference in 

risk. A debtholder is guaranteed to receive his payments unless the borrower defaults, while a shareholder 

is not guaranteed to receive dividends.   

Williams (1938) proposed the DCF model as a method of estimating the intrinsic value of a stock based 

on all its’ future dividends.  

“... A stock is worth the present value of all the dividends ever to be paid upon it, no 

more, no less... Present earnings, outlook, financial condition, and capitalization 

should bear upon the price of a stock only as they assist buyers and sellers in 

estimating future dividends.” (Williams, 1938) 
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𝐼𝑛𝑡𝑟𝑖𝑛𝑠𝑖𝑐 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎 𝑠𝑡𝑜𝑐𝑘 =  
𝐸(𝐷𝑖𝑣1)

(1 + 𝑘𝑒)1
+

𝐸(𝐷𝑖𝑣2)

(1 + 𝑘𝑒)2
+ ⋯ +

𝐸(𝐷𝑖𝑣𝑛)

(1 + 𝑘𝑒)𝑛
      (2) 

E(Div) is the expected dividend, ke is the cost of equity and n is time denoted in year after time 0. 

Although Williams (1938) used the risk-free rate as discount rate, we are using the cost of equity here. 

The cost of equity varies from company to company according to their beta, which is a measure of a 

given security’s sensitivity (beta β) to market or macroeconomic factors in the CAPM. Furthermore, the 

risk-free rate (rf) and the equity premium (rm – rf) also affects the discount rate as shown below (Bodie, 

Kane, & Marcus, 2010). 

𝑘𝑒 =  𝑟𝑓 + (𝑟𝑚 − 𝑟𝑓) ∗ 𝛽           (3)  

Because it is impossible to forecast all future dividends for the remainder of a company’s lifespan, the 

model can be adjusted to a finite timespan with the expected sales price as the last term instead of a 

dividend. Furthermore, Durand (1957) proposed that if the dividend rate grew by a constant rate forever, 

that this could be calculated as a variation of the Petersburg Paradox, which was solved by Bernoulli in 

the 18th century (Damodaran, 2007). This was later popularized by Gordon (1962) and is commonly 

known as the Gordon growth model or dividend discount model (DDM). The simplest form of this model 

assumes that the last dividend (Div0) marks the starting point, from which dividends will grow constantly 

as shown below. The growth rate of dividends is denoted as gn. The model is typically denoted as 

calculating the price of a stock, but the logic is the same as with intrinsic value above.   

𝐼𝑛𝑡𝑟𝑖𝑛𝑠𝑖𝑐 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑠𝑡𝑜𝑐𝑘 = 𝑉0 =  
𝐷𝑖𝑣0 ∗ (1 + 𝑔𝑛)

(𝑘𝑒 − 𝑔𝑛)
         (4) 

The DDM is very central to finance, because it is a mathematically proven way of calculating the present 

value of future cash flow to the shareholder in perpetuity (Bodie, Kane, & Marcus, 2010). In the 

discipline of company valuation in corporate finance, the same method is used in some variation or 

another but with free cash flow to the firm (FCFF) and the weighted average cost of capital (WACC) 

instead of dividends and cost of equity (Koller, Goedhart, & Wessels, 2010). Most commonly, a two-

stage DCF model is used with a high-growth forecast of the first 3-7 years and a terminal period 

calculated as a perpetuity. This method is widely considered by both practitioners and academics to be 

the most theoretically correct way to estimate the value of a company as a going concern (Damodaran, 
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2007) (Petersen & Plenborg, 2011). However, the present value of FCFF represents the enterprise value 

(EV) of a company and not the equity value, which is what we have previously discussed in the form of 

intrinsic value of stocks. Equity value is the most relevant for our analysis, as it relates to the stock market 

capitalization of a company.  

Fundamental value of stocks is relevant to stock bubbles as mentioned in chapter 2 and 3, because it 

allows for estimation of a stock’s value independently of the market price, because market prices in a 

stock bubble situation are too high. But how can deviations in market price from fundamental value be 

modelled without explicitly forecasting dividends for every single company in a stock market? First, it 

is not possible to estimate the fundamental value with full certainty. Secondly, the use of price ratios on 

stock index data provides an approximation of the above, which will be reviewed in the next section. 

4.1.3  Fundamental value ratios 

If we rearrange the previous formula we get: 

𝐷𝑖𝑣0

𝑉0
=  

(1 + 𝑔𝑛)

(𝑘𝑒 − 𝑔𝑛)
       →        

𝐷𝑖𝑣0

𝑉0
= ( 𝑔𝑛 , 𝑘𝑒 )             (5)   

If the intrinsic value is replaced by price, we have the dividend-price (D/P)-ratio, which is also known as 

the dividend yield when using 12-month dividend per share. We can see that the D/P-ratio is determined 

by the dividend growth rate and the cost of equity. The higher the growth rate, the higher the D/P-ratio 

and the higher the cost of equity the lower the dividend-price ratio. Furthermore, the growth rate cannot 

exceed the cost of equity nor the growth rate of the economy.  

Although the DDM is held in somewhat high regard in the theoretical perspective, markets do seemingly 

not always price dividends according to its framework. Shiller (1981) argues that the volatility observed 

in stock prices is far too high to be explained by variance in dividends, which means that market prices 

vary more than the present value of dividends per the DDM. Poterba & Summers (1988) argue that this 

is caused by changing risk premiums over time. Fama & French (1988) argue that dividends display 

higher variance than the dividend yield. Foerster & Sapp (2006) later finds that the DDM does a relatively 

good job at explaining variations in the S&P 500 index from 1871-2005.  Sorensen & Williamson (1985) 

showed that a portfolio of stocks that were undervalued by the DDM delivered much higher annual 
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returns and excess returns than portfolios existing of stocks overvalued by the DDM. However, a strategy 

of investing in high D/P-ratio and/or low price-earnings ratio stocks, would have had an almost identical 

result (Damodaran, 2007). 

It has been argued that expected earnings have greater explanatory power with regards to fundamental 

value than expected dividend payouts (Damodaran, 2007).Companies only pay out a fraction of their 

earnings and retains part of their earnings, and shareholders owns a share of a company’s cash balance 

in theory. Companies will typically have a level of dividends that is sustainable even in the face of volatile 

earnings (Damodaran, 2007). As seen in figure 9, dividends per share are much more steady than earnings 

per share. 

 

Figure 9 – S&P 500, Real price, real DPS and real EPS, data: http://www.econ.yale.edu/~shiller/data.htm 

Miller & Modigliani (1961) famously stated that dividend policy is irrelevant, but this is under the 

assumptions of perfect capital markets, no taxes, fixed investment policy and no risk of uncertainty. This 

dividend irrelevance theorem has been disputed (Deangelo & Deangelo, 2006), but we will return to the 

discussion of payout ratios and dividend policy in the next chapter. 

The price-earnings (P/E) ratio is thus determined by the fundamental factors of growth, risk and payout 

ratio, and is reached by dividing on both sides of the DDM with earnings at time zero: 
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𝑃0

𝐸𝑃𝑆𝑇𝑇𝑀
=

𝑃𝑎𝑦𝑜𝑢𝑡 𝑟𝑎𝑡𝑖𝑜 ∗ (1 + 𝑔𝑛)

(𝑘𝑒 − 𝑔𝑛)
         →        

𝑃0

𝐸𝑃𝑆𝑇𝑇𝑀
= ( 𝑔𝑛 , 𝑘𝑒 , 𝑝𝑎𝑦𝑜𝑢𝑡 𝑟𝑎𝑡𝑖𝑜)         (6)   

Earnings per share (EPS) at time zero is the sum of paid-out earnings in the trailing twelve months 

(TTM). All else equal, a higher payout ratio, lower risk or higher growth results in a higher P/E ratio and 

a higher value per EPS.  

The argument for using the D/P and P/E ratios as a measure of fundamental value is, that these ratios 

should have some hypothetical limits based on the cost of equity and the growth rate. Too low or too 

high ratios would imply unrealistic growth expectations or discount rates. As mentioned earlier in chapter 

4.1.1, Graham & Dodd (1934) recommends an investment strategy based on stocks with high dividend 

yields and low P/E. But conversely, these ratios can help identify overvalued stocks based on low 

dividend yields or high P/E ratios. This method can be applied to stocks individually or entire stock 

market indices. Stock market indices, such as the S&P 500, release index-weighted EPS and DPS data, 

which makes it possible to analyze ratios on an index basis, such as the CAPE ratio reviewed in the next 

chapter. 

4.1.4  Cyclically Adjusted Price-Earnings (CAPE) ratio  

Robert J. Shiller, professor of economics at Yale University and 2013 Nobel laureate, is widely known 

for his book Irrational Exuberance. The book was released in March 2000 at the height of the dot-com 

bubble, and it presented several arguments demonstrating that the stock markets were overvalued at the 

time. In this argument, the Cyclically Adjusted Price-Earnings (CAPE) ratio played a central part by 

providing a quantitative model grounded fundamental analysis theory. The book’s title was inspired by 

Alan Greenspan’s famous speech at a black-tie dinner in Washington, D.C., on December 5th, 1996. 

Alan Greenspan, who had been chairman of the Federal Reserve Board since 1987, shocked the markets 

by using the term ‘irrational exuberance’ to describe the behavior of the stock markets at the time. 

Greenspan’s speech in 1996 was in the middle of the stock market upswing from 1994 to 2000, later to 

be known as the dot-com bubble.  

The CAPE ratio was originally introduced in the article: Valuation Ratios and the Long-Run Stock Market 

Outlook (Shiller & Campbell, 1998). The article expanded upon earlier work (Shiller & Campbell, 1988) 

on stock market predictability and argued that:  
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“the dividend-price and price-smoothed-earnings (CAPE) ratios have a special 

significance when compared with many other statistics that might be used to forecast 

stock prices.” (Shiller & Campbell, 1998) 

Initially, the primary benefit of the CAPE ratio was that it was very useful in predicting future long-term 

stock returns in regression analysis, even more so than the dividend yield (Shiller & Campbell, 1998).  

The CAPE ratio is calculated as follows: 

𝐶𝐴𝑃𝐸 =  
𝑅𝑒𝑎𝑙 𝑆&𝑃 500 𝐼𝑛𝑑𝑒𝑥

𝑅𝑒𝑎𝑙 10 𝑦𝑒𝑎𝑟 𝐸𝑃𝑆 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 
                   (7) 

The numerator is defined as the real price level of a stock market index, Shiller used the S&P 500 index. 

The denominator is calculated as the moving average of the preceding 10 years of real reported earnings 

per share of the S&P 500 index. The CAPE ratio is considered an improvement to the traditional price-

earnings ratio, because it is adjusted for fluctuations in earnings, caused by business cycles or other 

macroeconomic factors, by using a 10-year average. This adjustment is inspired by Graham & Dodd 

(1934), who recommended using a 7 or 10 year averages of earnings when using price earnings multiples. 

Furthermore, both sides of the bracket are denominated in real values, which is useful when comparing 

CAPE values over time with periods of high inflation. The U.S. Consumer Price Index (CPI) is used to 

adjust for inflation in both the price level and the reported earnings. Shiller & Campbell (1998) focused 

their analysis on the US stock market in the form of the S&P 500 as seen in figure 10. The choice of the 

S&P 500 is based on the availability of long-term data going back to 1871.  
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Figure 10 – CAPE Ratio, Standard & Poor’s 500 index, 1871-2016, data: http://www.econ.yale.edu/~shiller/data.htm 

The CAPE ratio shows significant spikes in September 1929 and July 2000, at the heights of the 1920’s 

US stock bubble and the Dot-com bubble respectively. From these cases, it is clear that CAPE has a 

certain degree of usefulness as predictor of stock bubble situations. Shiller (2000) does not state specific 

limits for the CAPE ratio in relation to over-/undervaluation, but argues that the historical mean is the 

best indication for balance between fundamental value of stocks and their market price, and that the 

CAPE ratio will revert towards the mean in the long term. We will call this mean the natural CAPE. 

There has been some debate of whether or not the natural CAPE is increasing from its previous level 

(Siegel, 2016). In the 1998 article the mean was calculated as 15.33, but if the historical mean is 

calculated today it is 16.71, because the observed CAPE has generally been above the natural CAPE 

since the beginning of the 1990’s. Since February 1991, there has only been 6 months with the observed 

CAPE ratio below the natural CAPE.  

The elevated natural CAPE could be explained by consistently higher earnings expectations by market 

participants, but Bunn & Shiller (2014) suggest that it is caused by changes in dividend payout ratios, 

which can be neutralized by creating a total return portfolio for the regression. This total return portfolio 

is indifferent to changes in dividend policy, because dividends and price increases are treated identically.  
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Figure 11 – Dividend payout, Standard & Poor’s 500 index, 1871-2016, data: http://www.econ.yale.edu/~shiller/data.htm 

However, Siegel (2016) argues the problem with the elevated CAPE ratio persists, and that it is caused 

by the changes to accounting rules used to compute earnings. In 1999, FAS No. 115 stated that securities 

of financial institutions, which is held for trading or sale must be marked to market value. In 2001, FAS 

Nos. 142 and 142 stated that impairments to the value of property, plant, equipment and other intangibles 

(e.g. goodwill) must also be marked to market value (Siegel, 2016). Siegel claims that the impact of these 

new accounting standards are quite substantial, and suggests using NIPA (National Income and Product 

Account) after-tax corporate profits instead of GAAP (Generally Accepted Accout Practices) earnings 

for forecasting stock market returns. The CAPE ratio with NIPA after-tax profits is calculated as a better 

regression fit, and a CAPE ratio using operating earnings as the second best fit, while the reported 

earnings are the third best fit, as seen in table 4 (Siegel, 2016). Operating earnings is not as strictly defined 

as reported earnings and it gives companies the opportunity to subtract “one off” events (i.e. corporate 

restructuring, impairment of goodwill, etc.) from this earnings measure.   

CAPE Regression 

𝑆𝑢𝑏𝑠𝑒𝑞𝑢𝑒𝑛𝑡 10 𝑦𝑒𝑎𝑟 𝑎𝑛𝑛𝑢𝑎𝑙𝑖𝑧𝑒𝑑 𝑟𝑒𝑡𝑢𝑟𝑛 = 𝑎 −   𝑏 ∗ log(𝐶𝐴𝑃𝐸) +  𝜀               (8) 

Regression fit (R2 ) CAPE 

Reported earnings 

CAPEOPE 

Operating earnings 

CAPENIPA 

NIPE after-tax profits 

Price index portfolio 34.98 % 36.08 % 40.09 % 

Total return portfolio 33.71 % 34.57 % 35.83 % 

Table 4 – Regression fits for different CAPE ratios as the explanatory variable for subsequent 10 year returns (Siegel, 2016) 
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Siegel’s (2014) results suggest that the CAPENIPA ratio is a slightly better tool at identifying stock 

bubbles, and that the S&P 500 is not currently overvalued as significantly as suggested by the CAPE 

level of 25.04 in January 2015, which was 55% above its historic mean of 16.20 at the time. At the same 

time, the CAPENIPA ratio of 15.54 was just 19% above its historic mean of 13.08. The difference from 

the mean was smaller if the total-return portfolio was considered, in which the CAPE was 40% above its 

mean and the CAPENIPA was just 7% above its mean. The CAPEOPE was 40% and 27% above its mean 

for the price index portfolio and total-return portfolio respectively.  

Keimling (2016) argues that the use of NIPA after-tax profits is somewhat controversial, firstly because 

the NIPA dataset is shorter, secondly because it has also undergone significant accounting and calculation 

changes since its inception in 1928, and lastly because NIPA reflects the entire US economy and not only 

the S&P 500. The debate concerning the CAPE ratio continues, but it remains the best-known measure 

of stock market overvaluation, which is credited to its successful prediction of the Dot-com bubble (The 

Economist, 2011). Shiller has not yet responded to Siegel’s 2016 article at the time of writing.  

4.1.5  Fundamental ratios in other stock markets 

Most literature concerning the CAPE ratio focuses on analysis of the S&P 500 index, because the 

historical data reaches back to 1871. The CAPE ratio is also usable for analysis of other stock markets, 

but often this analysis is limited by the lack of historical earnings data. However, there is a somewhat 

surprising lack of research on CAPE ratios of other stock markets. Keimling (2016) calculated the CAPE 

ratio, along with other fundamental ratios, of 17 country’s stock market indices using data from MSCI’s 

country equity indices, most of which were introduced in 1979.  Keimling (2016) found that the CAPE 

ratio was a powerful predictor of stock returns in most markets: Austrialia, Belgium, France, Germany, 

Hong Kong, Italy, Japan, Netherlands, Singapore, Spain, Sweden, Switzerland, UK and US. On the other 

hand, the CAPE ratio was a poor predictor of stock returns in Canada, Denmark and Norway with R2 

coefficients of 0.01, 0.23 and 0.30 respectively. Figure 12 below depicts the data points for the regression 

analysis. The Danish stock market has performed very well despite high CAPE ratios, with some 

observations of CAPE ratios above 30 later accomplishing double digit returns. Furthermore, there are 

also several observations of CAPE ratios between 5 and 15 with much lower returns of around 5 to 10 

percent.  
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Figure 12 – CAPE ratio and returns, dataset for 1979-2015 (except for S&P 500, 1881-2015) (Keimling, 2016) 

 

The Danish and Norwegian stock indices have at times been constituted by as few as 11 companies, and 

these structural changes to the indices may explain the weakness of the CAPE ratio as a predictor of 

subsequent returns. Then again, the Canadian stock index has consisted of a minimum 76 companies and 

there is no clear explanation for the weakness of the model for the Canada MSCI Country Index. To 

conclude, the aggregate regression of all observations in all stock markets resulted in a relatively strong 

relationship with a R2 of 48.61%.  

In his analysis, Keimling (2016) also analyzed the effectiveness of the relationship between returns and 

other fundamental ratios: 

 Adjusted CAPE (total return portfolio)   CAPEadj 

 Price-to-book ratio      P/B 

 Price-to-earnings ratio     P/E 

 Price-to-cashflow ratio     P/C 

 Dividend yield      D/P  
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Table 5 – R2 from regression analysis of different ratios as the single explanatory variable of subsequent returns (Keimling, 2016) 

Among other these ratios, the P/B ratio showed to be the third best fit behind the CAPE and CAPEadj, 

when regressing on all MSCI country indices as seen in table 5. Although these three ratios are the best 

on average, some of the other ratios are better in certain countries. In example, the P/C ratio provides the 

best indicator of future stock returns in the Danish and French indices, while the D/P (DY) ratio provides 

the best indicator for the Belgian index. The Canadian index stands out as exhibiting very low reliance 

on any of the fundamental value ratios. 

It can be concluded that the CAPE, CAPEadj and P/B ratios are on average the best indicators of 

fundamental value, but the P/C and D/P ratios may be better indicators in some countries.  
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4.2  Efficient market hypothesis 

The Efficient Market Hypothesis (EMH) was a fundamental proposition of finance for nearly thirty years 

that gained popularity in the 1970s. The EMH enjoyed popularity in academic circles in this decade and 

Jensen (1978) stated that it was the best established empirical fact in economics.  

Eugene Fama is considered the main proponent of EMH, based on his classic statement of this hypothesis 

in his 1970 article in the Journal of Finance titled: “Efficient Capital Markets: A Review of Theory and 

Empirical Work”. Fama (1970) stated that capital markets are efficient and that all current market prices 

fully reflect available information. In his definition of market efficiency, Fama introduces three different 

forms of market efficiency: strong-form efficiency, semi-strong-form efficiency and weak-form 

efficiency. In the extreme case of a strong-form efficient market, stock prices reflect all information of 

any kind including insider information. The more realistic case of a semi-strong efficient market will 

have stock prices reflect all ‘obviously publicly available information’ excluding insider information. A 

weak-form efficient market is defined as, a market in which stock prices are based on historical price and 

return sequences. The EMH is associated with the concept called ‘random walk’. The term is loosely 

used in finance literature to describe a price series where all subsequent price changes represent random 

departures from previous prices (Malkiel, 2003). The information of tomorrow’s news determines the 

changes seen in tomorrow’s stock prices. Because news is unpredictable by definition, the future price 

changes of a stock must be unpredictable and random. At any time, prices fully reflect all known 

information and uninformed investors, who buys a diversified portfolio at a market price, would be able 

to obtain the same rate of return as that of expertly informed investors. This concept was popularized by 

Princeton economist Burton G. Malkiel in his bestselling book “A Random Walk Down Wall Street”. In 

which, he argued that a blindfolded chimpanzee could select a portfolio that would do as well as the 

experts, by simply throwing darts at the Wall Street Journal (Malkiel, 2003).  

If we consider the following simplified pricing model for stocks based on the EMH (Fama, 1970): 

𝑃𝑡 =  𝐸𝑡 ∗ 𝑃𝑡
∗             (9) 

Pt is the price of a stock, P*
t is the fundamental value and Et is the mathematical expectation conditional 

on public information available at time t. Every movement in the stock price origin from some new 
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information relating to the fundamental value, which is defined as the present value of all future 

dividends. Furthermore, EMH states that the fundamental value equals the price plus a forecast error Ut.  

𝑃𝑡
∗ = 𝑃𝑡 + 𝑈𝑡          (10) 

This forecast error term Ut is what constitutes the random walk element of the EMH. According to the 

EMH this error term must necessarily be random and independent (Fama, 1970). Fama argues that 

markets are efficient in the semi-strong form and the assumptions of this model can be summarized as: 

 All investors are always rational 

 The cost of information acquisition and generation is zero 

 Investor errors are uncorrelated 

 The EMH began seeing challenges in the 1980s. Several ‘anomalies’ in the behavior of stock prices 

were identified, which were not explainable by the EMH, such as the small-firm-in-January effect, the 

neglected-firm and liquidity effects, book-to-market ratios, post-earnings-announcement drift (Bodie, 

Kane, & Marcus, 2010). The argument against the EMH, was that trading strategies based on these 

anomalies would result in superior returns for investors, and that these superior returns should not have 

been possible in an efficient stock market. Fama & French argue that the higher returns observed in 

relation to these anomalies, were the result of a higher risk premium, which they exemplified by their 

three-factor model (Fama & French, 1993). Malkiel (2003) argues that these anomalies are not consistent 

over time and that there is no proof that they will exist in the future since the markets will adjust to them. 

Furthermore, stock bubbles also represent a challenge to the EMH, which will be discussed in the 

following chapter.  

4.2.1  Stock bubbles in efficient markets 

Efficient markets in the semi-strong form, implies that fundamental analysis is not very useful when 

valuing companies based on already public information, because all information is already “priced” into 

the stock. The phenomenon of stock bubbles appears to be at odds with the EHM. How can markets be 

rational and efficient if stock bubbles occur, in which prices deviates so much from the underlying 

fundamental value. Proponents of the EMH argue that phenomena such as the Dot-com bubble does not 
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invalidate the EMH. There are three types of argument for the co-existence of stock bubbles and the 

EMH: 

1. Bubbles do not exist and the EMH holds 

2. Bubbles are rational and the result of rational behavior and the EMH holds 

3. Rational and irrational bubbles exist and the EMH holds to some degree 

First, Fama rejects the concept of bubbles on the basis that stock prices cannot be predicted (Engsted, 

2016). However, Fama is also quoted as acknowledging that stock market was led astray during the late 

1990’s and behaved “somewhat irrational” (Hilsenrath, 2004).  

Secondly, some argue that bubbles can be caused by rational behavior, and that phenomena such as 

runaway asset-prices and market crashes are consistent with the concept of rational bubbles (Blanchard 

& Watson, 1982). A rational bubble is defined as a rationally motivated divergence between fundamental 

value and price, and Diba & Grossman (1988) argue that rational bubbles must be the result of mispricing 

on the first day of trading, and that once the bubble bursts it cannot restart. Kantor & Holdsworth (2014) 

argue that the volatility of stock markets does not prove that markets are irrational, but rather that markets 

actors find it difficult to forecast complex systems, such as the stock market, despite being rational. 

LeRoy (2004) argues that the Dot-com bubble was a rational bubble, because stock market actors does 

not work with complicated financial models in practice, and that the markets would best be characterized 

as an equilibrium affected by rational bubbles and sunspots (i.e. extrinsic random variable not related to 

fundamentals). Another argument for rational bubbles is the fact that, that although a market actor has 

successfully identified a bubble situation, it may not be possible to profit from it due to lack of arbitrage 

opportunities or shorting constraints (Shleifer & Vishny, 1997).  

Lastly, Malkiel (2003) also holds that markets can be efficient, even though market participants are quite 

irrational and irrational bubbles occur, because efficient markets ensure that investors are not allowed to 

earn above-average risk adjusted returns. According to Malkiel it was difficult to short technology stocks 

during the Dot-com bubble buildup and also difficult to know when the bubble would burst (Malkiel, 

2003). This line of thinking is consistent with Keynes, who is quoted for stating that: 

“Markets can remain irrational longer than you can remain solvent.” (Lowenstein, 2000)  
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In conclusion, few argue that the EMH in its original form holds and the majority of economists 

acknowledges that the EMH only holds to a certain extent, which will be discussed further in the coming 

chapters.  

4.2.2  Efficient market hypothesis criticism 

Although the proponents of the EMH argue that it retains its relevance on varying levels, as discussed 

above, many critics argue that stock bubbles prove that the model is inadequate. Summers (1985) 

suggests caution in treating observed prices as rational reflections of the fundamental values of stocks 

and he argues that the available tests of market efficiency does neither validate nor reject the EMH.  

Shiller (2003) argues the excess volatility displayed by stock prices in relation to net present value of 

dividends is a sign that markets are not fully rational. If we consider formula 9 and 10 from earlier: 

𝑃𝑡 =  𝐸𝑡 ∗ 𝑃𝑡
∗             (9) 

𝑃𝑡
∗ = 𝑃𝑡 + 𝑈𝑡          (10) 

The error term Ut is uncorrelated with any information available at time t, because otherwise the price Pt 

would not accurately reflect on all available information. Furthermore, the variance of the price Pt must 

be positive and less varied than that of the fundamental value P*
t, because the sum of the variance of two 

uncorrelated variables is the sum of their variances. Empirical evidence from Shiller (1981) and Leroy 

& Porter (1981) shows that stock prices on an aggregate level displays a significant level of excess 

volatility, which should not be possible according to the above. Shiller argues that the EMH is flawed, 

because the price is supposed to be the optimal (i.e. having the lowest variance) forecast of the 

fundamental value. Some argue that this is caused by the behavior of noise-traders, which is loosely 

defined as irrational investors who do not properly use fundamentals in investment decisions (De Long, 

Shleifer, Summers, & Waldmann, 1990). In this argument, noise-traders affect each other and can create 

either a negative or positive persistent divergence in price from fundamental value. The usual counter-

argument of EMH proponents, is that noise-traders do not affect the markets, as smart-money (i.e. 

rational) investors will profit off their irrationality. But De Long et al (1990) suggest that the behavior of 

noise-traders create what they call noise-trader risk, which may deter rational investors from arbitraging 

on the mispriced stocks. The abovementioned critiques seem to revolve around the behavior of market 
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actors, and this inspired the application of psychological studies to the behavior of the financial markets, 

which will be further reviewed in chapter 4.3. 

The discussion about efficient markets have evolved from arguing, whether or not markets are efficient, 

to how much or to which degree markets are efficient. Paul A. Samuelson, economist and Nobel prize 

recipient, is quoted in Shiller (2000) as expressing: 

“Modern markets show considerable micro efficiency (for the reason that the 

minority who spot aberrations from micro efficiency can make money from those 

occurrences and, in doing so, they tend to wipe out any persistent inefficiencies). In 

no contradiction to the previous sentence, I had hypothesized considerable macro 

inefficiency, in the sense of long waves in the time series of aggregate indexes of 

security prices below and above various definitions of fundamental value.” 

This is similar to the view of Lasse Heje Pedersen, who takes a practical approach to stock investing 

strategies and the paradigms that guide them in his 2015 book Efficiently Inefficient. Pedersen (2015) 

argues that the answer to the debate over efficient markets lies somewhere between the extremes of 

Fama’s EMH and Shiller’s view of market irrationality. The markets are neither efficient nor inefficient, 

but rather efficiently inefficient. He argues that prices are pushed away from fundamental values by a 

variety of demand pressures and institutional frictions and that this causes markets to “become inefficient 

to an efficient extent” (Pedersen, 2015). Pedersen argues that liquidity risk plays an important role, in 

that it justifies the existence of money managers in an efficient market. Liquidity risk corresponds to the 

possible costs inferred by constraints on the ability to transact, such as uncertainty in the market. This 

relates back to Keynes’ liquidity trap, which also emphasizes the role of liquidity in the markets. 

Furthermore, Pedersen (2015) argues that other neoclassical finance paradigms such as RBC theory, the 

Modigliani & Miller theorem and more also need to be adjusted and properly model some of inefficient 

aspects of the stock market.  

4.3 Behavioral finance  

In the 1990’s the field of behavioral finance was developed as a response to the anomalies and flaws 

observed in financial models such as the EMH. Psychology offers explanations to the observed irrational 
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behavior of market actors, in the form of different theories of human behavior. Market inefficiencies are 

caused by mispricing or non-rational decision making and Arrow (1982) argues that this allows for the 

application psychological models of irrational decision making such as Tversky & Kahneman (1981). 

These psychological models explore some of the patterns in the irrational behavior of humans and are 

typically referred to as heuristics and biases. As mentioned in chapter 1.4, cognitive biases play a major 

role in dealing with the analysis of complex phenomena such as stock bubbles.  

If we recall, Keynes argued that animal spirits influence the stock markets. Akerlof & Shiller, in their 

aptly named book Animal Spirits (2009), suggest that financial markets exhibit five different aspects of 

animal spirits: 

1. Confidence 

2. Fairness 

3. Corruption and antisocial behavior 

4. Money illusion 

5. Stories 

In relation to stock bubbles, confidence, anti-social behavior and stories are the most relevant to stock 

bubbles. Confidence drives overoptimistic expectations and creates feedback effects, which can be 

related to Minsky’s model of credit cycle. Corruption and antisocial behavior fueled may have destructive 

effects on markets, which is exemplified by the lending practices by some mortgage lenders leading up 

to the subprime mortgage crisis. Lastly, stories can greatly influence human behavior and decision 

making, because the human mind is designed to think in narratives, and this can be directly related to 

momentum effects in the stock market (Akerlof & Shiller, 2009).  

The role of confidence and stories are particularly important when discussing stock bubbles, because it 

is what drives feedback and amplification effects. Shiller (2000) argues the price level in the stock market 

(and housing market) is related to investor confidence, which is measured by questionnaires over time. 

Stories can be a driving force behind changes in investor confidence. Increasing investor confidence in 

the stock market, can result in price-to-price feedback effects, in which the rising confidence results in a 

higher demand of stocks, which increases prices, all else equal. This price increase amplifies the already 
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the investor confidence, which in turn leads to higher prices. If we recall bubble definition 3 and 6 from 

chapter 2, this feedback effect is a key characteristic of stock bubbles in some views.  

Another psychological view of stock bubbles is that of the theories of herd behavior. Herd behavior is 

broadly defined as individuals imitating the opinion or following the direction of a group, rather than 

making individual decisions. This behavior is observed in humans and other animals and was first 

described by Asch (1952) and later applied to the subject of financial markets (Banerjee, 1992). Although 

herd behavior can be characterized as rational behavior for an individual in an evolutionary sense, it can 

lead to group behavior that is irrational. Applying the theory of herd behavior to stock market bubbles, 

it explains why rational investors may be led astray during a stock market upswing (Shiller, 2000). The 

existing market prices represents the herd, and rational investors may perceive a price increase as a signal 

of other rational investors’ interpretation of fundamentals, which is a result of efficient markets. Thus, 

herd behavior may cause investors to prioritize the information value of price changes over their own 

interpretation of fundamental value. This also explains the observed behavior of rapid selling in market 

crash situations, in which investors join others in a rush to exit the stock market (Brunnermeier, 2001). 

The concept of herd behavior can also be related to Keynes’ beauty contest, in the sense that market 

actors value stocks based on what others think the value is, rather than their own judgment.  

4.3  Discussion and part conclusion 

In this chapter, the reviewed theories will be analyzed and discussed in relation to the three stock bubble 

cases.  

4.3.1  Identifying the US stock bubble in the late 1920’s 

Due to the absence of a clear theoretical framework for valuation of stocks, many investors focused on 

the behavior of stock prices rather than the underlying fundamentals of stock companies in the 1920’s 

(Kindleberger, 1978). The levels of price and enthusiasm in the bull market of the 1920s were both at an 

all-time high and many market actors would use the term new-era to describe the state of the stock 

market. According to Graham & Dodd (1934), investors had moved from investing to unintelligent 

speculation due to a high degree of focus on earnings and the trend of earnings. Graham & Dodd (1934) 
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summarizes the move away from fundamental value investing as characterized by three popular 

perceptions by market actors: 

1. That the dividend rate should have slight bearing upon the value 

2. That since no relationship apparently existed between assets and earning power, the asset value 

was entirely devoid of importance 

3. That past earnings were significant only to the extent that they indicated what changes in the 

earnings were likely to take place in the future 

The trend of earnings had become the focus of attention for investors, and this drove the perception of 

what stocks would make in the future. The emphasis of investors on trend of earnings is exemplified 

beneath in table 6, in which Electric Power & Light was valued almost double that of Chicago Yellow 

Cab, despite displaying consistently higher dividends over the five year period.  

Year 
Company A (Electric 

Power & Light) 

Company B (Bangor & 

Aroostook R. R.) 

Company C (Chicago 

Yellow Cab) 

1925 1.01 6.22 5.52 

1926 1.45 8.69 5.60 

1927 2.09 8.41 4.54 

1928 2.37 6.94 4.58 

1929 2.98 8.30 4.47 

5 year average 1.98 7.71 4.94 

High price, 1929 86.63 90.38 35.00 

Table 6 – Earnings Per Share (EPS) in US Dollars (Graham & Dodd, Security Analysis, 1934) 

Although it was not developed at the time, the CAPE ratio provided identification of a bubble being built 

up in the 1920’s. Shiller (2000) shows that the CAPE ratio of the S&P 500 grew from just below 5 in 

1921 following the First World War, all the way up to its peak of 32.36 in September 1929. During 1927, 

the CAPE ratio exceeded its natural level of around 15 and its continued rapid ascent should have served 

as a critical warning sign. Also, other fundamental ratios such as the P/E, P/B or D/P would have shown 

similar signs of departing from their means.  
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4.3.2  Identifying the Japanese stock bubble from 1985-1990 

In the 1980’s, economics and finance had evolved dramatically since the Great Depression, and as 

previously mentioned the notion of efficient markets was enjoying popularity by some academics and 

investors. The Japanese stock markets have generally been characterized by having much higher P/E 

ratios than the US stock market and some observers argue that this is caused by accounting differences 

relating to earnings (French & Poterba, 1991). Between 1984 and 1989 the Nikkei 225 appreciated by 

27.5% annually and the P/E ratio grew from 37.9 to 70.9 and French & Poterba (1991) argue that, 

although they explain some of the disparity, accounting differences do not tell the full story of the high 

P/E ratios. Shiller, Kon-Ya & Tsutsui (1996) argues that the stock market crash was caused by speculative 

strategies employed by investors, which is exemplified by the relation between changes in price 

expectations and investment strategies over time. Unfortunately, this review has not been identified any 

literature concerning CAPE ratio analysis of the Japanese stock bubble in the 1980’s. It is worth noting 

that the CAPE ratio was first introduced later in Shiller & Campbell (1998), but in hindsight the CAPE 

ratio could have probably identified a bubble situation. As seen in table 5, Keimling (2016) showed that 

both the CAPE and D/P ratios (R2 of 90 and 94% respectively) are very good predictors of subsequent 

ten-year returns in the Japanese MSCI Country Index, and it would be expected that this index has a high 

correlation with the Nikkei and the remaining Japanese public companies, although there is no available 

literature on this subject.  

4.3.3  Identifying the Dot-com bubble 

The Dot-com bubble is very central to the discussion in this thesis, because the EMH and CAPE ratio 

were not developed prior to the two previously discussed stock bubble cases. As mentioned earlier in 

chapter 3.6.4, the bubble happened during the Great Moderation, which was characterized by an observed 

reduction in volatility of business cycles. Shiller (2000) warned of overvaluation in the stock market by 

his use of the S&P 500 CAPE ratio as illustrated in figure 10. In July of 2000, just four months after the 

release of Shiller’s book, the S&P 500 CAPE ratio peaked at 43.83. As mentioned in chapter 4.1.4, by 

using the CAPE regression formula from Siegel (2016), we can forecast the subsequent ten-year 

annualized stock return as: 

𝑅𝐸𝑇 = 0.270 − 0.177 ∗ log(𝐶𝐴𝑃𝐸) = 0.270 − 0.177 ∗ log(43.83) 
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𝑅𝐸𝑇 =  −0.0206 =  −𝟐. 𝟎𝟔 % 

The actual returns following the burst of the Dot-com bubble were very close the forecasted returns above 

and proved to be very poor in the following years (Siegel, 2016). The Dot-com bubble stands out as a 

very valuable and clear example of the usefulness of the CAPE ratio as a tool of identifying bubble 

situations based on deviations in prices from fundamental value of stocks.  

On the other hand, there is not a clear consensus between EMH proponents, as to what happened in the 

late 1990’s and if it could even be characterized as a bubble. Some argue that hindsight bias plays a 

central part in discrediting the theory of efficient markets (Malkiel, 2003). Furthermore, as previously 

mentioned, it was argued that even though a bubble could be identified, it was not certain that arbitrage 

opportunities existed.  

5  Concluding remarks 

In this thesis, I have reviewed definitions and possibilities of control and identification of stock bubbles. 

It is undoubtedly a complex and challenging affair, because the analysis has so many interrelated factors 

and variables. It has been shown that Keynes provided important insight into how stock bubbles affect 

the broader economy and how it should be countered with fiscal policy. Furthermore, many of Keynes’ 

other notions such as animal spirits, feedback effects and psychology of markets have been shown to be 

timeless and important characteristics.  

In the previous discussion of application of the models of ABCT, Minsky and Schumpeter, it becomes 

clear that these models contain explanatory power in relation to stock bubbles. However, these 

explanations are mostly qualitative interpretations and not based on mathematical models and empirical 

data. Although these models rely on qualitative interpretation of various circumstances, this does not 

mean that they should be discarded. Each stock bubble has unique circumstances and characteristics, 

which provides an enormous complexity in the analysis and it is therefore important to have a variety of 

tools in the methodological toolbox. These models do not provide quantitative tools for an accurate 

identification of bubbles, but they do provide theories for understanding the economic causal 

relationships at work.  
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The hard assumption of rational expectations in the financial markets, seems to have played out its role 

in explaining the behavior of stock markets and the business cycle. The overconfidence in the rationality 

and efficiency of markets per RBC theory and EMH has proven not to be the best solution. There is a 

clear need for adjustments to expectation modelling, in order to properly mimic the actual behavior of 

human beings, corporations and economies. Some would maybe argue that markets become more 

efficient after each bubble and financial crisis, as investors and market actors learn from their mistakes. 

However, it is very important to not underestimate the cognitive biases at work, and how everything 

looks clearer in hindsight. Furthermore, it is dangerous to believe that today is different, as expressed by 

Reinhart & Rogoff: 

“The essence of the this-time-is-different syndrome is simple. It is rooted in the firmly 

held belief that financial crises are things that happen to other people in other 

countries at other times; crises do not happen to us, here and now … The old rules of 

valuation no longer apply. The current boom […] is built on sound fundamentals, 

structural reforms, technological innovation, and good policy. Or so the story goes.” 

(Reinhart & Rogoff, 2009, p. 15) 

On the other hand, the paradigm shifts in finance and economics caused by stock bubbles are intriguing 

and we have probably not seen the last of it. The latest paradigm shift has been the appearance of 

behavioral finance, and this branch of economics is undoubtedly here to stay. Behavioral finance 

provides the “missing link” between ideas, such as animal spirits and financial fragility, and the 

prevailing economic models and theories.  

For now, it seems that we must still be cautious of the tendency of stock markets to exhibit bubble 

behavior. This thesis argues that fundamental analysis and specifically fundamental ratios such as CAPE, 

P/B and D/P must play a central role in the identification of possible bubbles. Although there exist no 

better alternatives to predicting future stock returns and identifying bubble situations, the literature 

written about CAPE and other fundamental ratios is quite sparse. This especially the case with regards 

to markets other than the S&P 500. This thesis recommends further researching some of the following 

questions: 
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 Is a ten-year average of earnings the best fit for the CAPE model, or would another number of 

years in the moving average prove a better regression fit? 

 Why does Canada not fit any of the fundamental ratios? 

 Why does the Danish and Swedish stock markets produce such high returns despite high CAPE 

ratios?  

At the time of writing, the CAPE of the S&P 500 was 26.59 in October 2016, which is 59% above its 

all-time mean of 16.71. This indicates that prices are deviating significantly from their fundamental 

value. As discussed in chapter 4.1.4, there are some arguments in very recent research (Siegel, 2016) for 

an upward shift of the natural level from the long-term mean and this would make it more difficult to 

determine how much the prices are deviating from their fundamental value. This paper recommends 

further research on the subject, in order to more accurately determine the possibility of whether or not a 

new bubble in the stock markets are underway.  

As discussed earlier, Minsky’s financial instability hypothesis offers some useful recommendations for 

policymakers. Not only central bankers have the power to regulate against stock bubbles with monetary 

policy tools, but also governments play a role with financial regulations. With the advent of quantitative 

easing and very low (sometimes negative) interest rates in many developed countries, it remains to be 

seen what effect this will have on the credit cycle and the fragility of the financial system.  

6 Conclusion 

Bubbles in the stock market are complicated phenomena. This literature review has presented a wide 

range of relevant theoretical perspectives on the identification and control of stock bubbles. Although 

there have been proposed many different definitions of bubbles throughout the years, most agree on the 

trait of a divergence between fundamental value and observed price. The concept of fundamental value 

constitutes the backbone of the field of finance within economics, and it is thus very appropriate that 

fundamentals of stocks forms the theoretical anchor for analysis of bubbles.  

The review of theories pertaining to business cycles in chapter 3, shows that many different 

interpretations of the relationship between business cycles and stock bubbles exist. However, effects go 
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both ways and it is largely impossible to view stock bubbles as economic phenomena in a vacuum 

separated from the broader macroeconomic landscape. It can be argued that Keynes, ABCT, Schumpeter 

and Minsky all provide useful interpretations of stock bubbles, but it is clear that none of the discussed 

theories and models can stand alone, due to the inherent complexity and multitude of effects and 

relationships observed.  

According to this review, the best available tool for stock bubble identification is fundamental ratio 

analysis, including CAPE, CAPEadj, P/B, D/P and P/C, of stock market indices. These fundamental ratios 

are empirically proven to be meaningful predictors of subsequent ten-year returns. The CAPE ratio is 

established to be the best tool for most markets, but some countries display more accurate results with 

the other ratios, while the Canadian stock market is an anomaly. Further research is needed to address 

the identified irregularities and whether reversion towards long-term means (i.e. natural levels) is realistic 

in the light of accounting changes and other changing factors. With the challenges to the EMH and RBC 

theory, it seems that behavioral finance will have play a bigger role in future financial models. Behavioral 

finance theories can help bring understanding to how markets work, and how investors make their 

decisions in practice. Hopefully, this will also help investors reduce their unintelligent speculation. 

Following the subprime mortgage crisis, there seems to have been a shift in opinion in favor of controlling 

asset bubbles (including stock bubbles). Apparently, policy makers are taking a more proactive approach 

to asset price bubbles, than they have before. Hindsight bias is very prevalent when discussing bubbles, 

but there are still strong arguments that central bankers and governments did not do enough to prevent 

the Dot-com bubble and the subprime meltdown. Monetary policy and financial regulations remain the 

two primary tools for controlling stock bubbles, and Minsky’s model remains relevant for structuring 

how the financial system works.   

Looking ahead, the study and examination of stock bubbles remains as important as it has ever been. 

Throughout history the stock markets of the world have continuously proven to be inefficient and 

irrational at times (at least on an aggregate level) and no one can predict with certainty what the next 

chapter of economic and financial history will bring. The thesis has shown that different heuristic tools 

for identification and control of bubbles are available for central bankers, governments and investors. 

However, we acknowledge that the full objective truth of stock bubbles cannot fully be maintained as it 
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is a very complex phenomenon. But, the search for explanations of stock bubbles has consistently helped 

evolve and advance the science of economics and this will hopefully continue in the future.  
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