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Abstract  

Higher education is often considered as one of the safest and most profitable 

investments in human capital. There are, however, signals that this sector has been 

experiencing unsustainable economic boom in the United States. This study examines 

the ability of Austrian Business Cycle Theory to explain the possibility of such boom, 

i.e. to explain the potential systematic errors in the allocation of human capital. We 

find that respective allocation is driven by the similar market forces as the allocation 

of physical capital and hence, that it may fall victim to the same, or similar false 

market signals, thus creating the cycle of boom and bust. Credit expansion in the 

sector of student loans can be the trigger then. Furthermore, we study the actual 

development in this sector and find that empirical evidence provides many reasons to 

believe that there has actually been unsustainable boom i.e. an economic bubble in 

the sector of post-secondary education in the United States.  
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Abstrakt  

Vysokoškolské vzdělání je často považováno za jednu z nejbezpečnějších a 

nejvýnosnějších investicí do lidského kapitálu. Existují nicméně signály, že tento 

sektor je ve Spojených státech ve stádiu neudržitelného ekonomického růstu. Tato 

práce zkoumá schopnost rakouské teorie hospodářského cyklu vysvětlit možnost 

existence takového růstu, tj. možnost vysvětlit potenciální systematické chyby v 

alokaci lidského kapitálu. Docházíme k závěru, že alokace lidského kapitálu podléhá 

podobným tržním silám jako alokace fyzického kapitálu a že i tato může podlehnout 

stejným nebo podobným falešným tržním signálům, v důsledku čehož dojde k cyklu 

růstu a následného poklesu. Úvěrová expanze v sektoru studentských půjček potom 

může sloužit jako spouštěcí mechanismus takového cyklu. Dále v této práci 

studujeme skutečný vývoj v sektoru vysokoškolského vzdělávání a docházíme k 

závěru, že empirická data poskytují mnoho důvodů věřit, že ve Spojených státech 

skutečně došlo k nezdravému růstu (tj. k ekonomické bublině) v sektoru 

vysokoškolského vzdělávání. 
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1 Introduction  

Human capital has been one of the key drivers of economic growth in both 

developing and developed world during the twentieth century. Both its effective 

allocation and the appropriate amount of investments in it are therefore greatly 

important in achieving a sustainable economic growth. Given these reasons, it is 

essential that we study the forces that lead to its effective arrangement as well as the 

forces that could disrupt it. The Austrian Business Cycle Theory (ABCT) suggests 

that allocation of physical capital is, under some circumstances, subject to systematic 

errors that create the cycle of boom and bust. It is, however, possible that human 

capital can suffer from the same pattern of misallocation. Moreover, there are 

indications that such development has been indeed taking place in the field of post-

secondary education in the United States (U.S.) in the recent years. Increasing college 

tuitions, numbers of college students, volumes of student loans with low interest 

rates, and percentage of defaulted student loans suggests the presence of such pattern. 

If these assertions are confirmed, the impact on the economic development could be 

substantial. The so called Education Bubble might be at its peak and ready to burst. 

There are two main objectives of this thesis. The first one is to elaborate on 

ABCT by developing the theory of human capital misallocation within the same 

framework. We will strictly follow the Austrian methodology in order to remain 

consistent with the original findings and substitute human capital for physical capital 

where applicable. Although the possibility of such enhancement was already 

mentioned earlier, there are no works that treat it in detail. If the capital misallocation 

theory can be also applied on the human capital, we could theoretically predict the 

impact of certain pro-college government policies on the economic development. The 

second objective of this thesis is to empirically demonstrate that there has been 

systematic human capital misallocation taking place in the U.S. since early 2000s. In 

particular, we will focus on the bubble in post-secondary education called simply the 

Education Bubble. In order to do so, we will analyze the development of several 

variables that should directly reflect such bubble, such as college tuitions, volume of 

student loans, and default rates of such loans. This will be followed by econometric 

model, which will be used to test the presence of the bubble; specifically we will 

attempt to test whether the prices of college tuitions left their economic fundaments 

or not. 
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This thesis is structured as follows: Chapter 2 outlines key features of human 

capital, its similarities to physical capital, and its importance in developed economies. 

Chapter 3 presents the standard ABCT which is further extended by the human 

capital allocation theory. Special focus is put on higher education. Chapter 4 provides 

the detailed description of the course of business cycles in the presented framework. 

Chapter 5 afterwards compares the ABCT to the real world issues. Next, Chapter 6 

contains the empirical evidence of the Education Bubble together with the 

econometric model that tests its presence. Finally, the key conclusions from the 

present study are summarized in Chapter 7. 
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2 Human Capital 

Standard ABCT explains the effects of monetary shocks such as credit expansion on 

the allocation of capital. The theory regards the term capital (or capital goods) as it is 

commonly understood. Capital good is then a physical good that is used to produce 

other goods. We will name this type of capital “physical” although it does not 

necessarily have to have a tangible form. Examples of such capital goods may be 

factories, machinery, animals, computer software, and others.  

Market prices then coordinate the effective allocation of capital goods. 

Without market prices the effective allocation of capital would be impossible (Mises 

(1951)). It should be stressed out that even when unhampered market prices are 

present, inefficiencies in the allocation of capital may arise. These will be attributed 

to random errors of entrepreneurs or unexpected changes in economic data (such as 

prices). In the real world, these errors will be manifested as incorrect investments in 

particular projects or possibly even as investments to certain economic sectors in 

general. These investments will be abandoned as soon as their owners realize the 

mistake they have committed, thus releasing some of the capital to the more effective 

use. Systematic errors (as a counterpart to random errors) also known as business 

cycles that sometimes occur in the economy will be described in Chapter 4.  

Since this thesis aims to enhance the ABCT with the theory of human capital 

(mis)allocation, we will start by describing human capital and its role in a modern 

economy in general, and then we will emphasize its key differences and similarities 

to physical capital. This will later allow us to examine changes of ABCT resulting 

from the substitution of human capital for physical capital. The term human capital 

allocation will (similarly to the case of physical capital) describe its division among 

particular utilizations. 

2.1 Definition of Human Capital 

Every human being possesses a unique set of knowledge, attributes, skills, experience 

and other both tangible and intangible characteristics. All of these characteristics 

taken together can be denoted as person’s human capital in a wider sense. Human 

capital is then accumulated by individuals (through the process of investments) to 

increase their monetary income; however it is necessary to mention that that not all 

human capital is acquired for this purpose. It can be even argued that most 
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investments in human capital do not intend to directly increase monetary income of 

the individual. Moreover, the exact borderline between those two types of human 

capital utilization could be quite unclear.  For our research, it is sufficient that there is 

a certain proportion of investment in human capital that is intended to improve 

monetary income of the individual.  

For practical purposes, we will use the term “human capital” in the following 

text only for the part of human capital that is directly related to person’s income. All 

investments in human capital will therefore be considered as investments that are 

supposed to raise future wealth. All the remaining investments that influence person’s 

characteristics will be considered as consumption. To illustrate this difference, we 

can imagine an example where certain individual buys a book. If the acquired 

knowledge is not used to increase their income, reading the book will be considered 

as consumption. If on the other hand this individual uses (or attempts to use) the 

gained knowledge to generate some income, we will consider their action as 

investment. 

As identified by Becker (1994), the most important investments in human 

capital are education and training. Both of these investments point at improving 

particular personal characteristics that will be valued higher at the labor market. 

While decisions about training are usually made by company employees, who tend to 

have accurate knowledge about particular demanded skills, decisions about education 

are typically made by individuals who can only roughly estimate the impact of their 

decision. Since the focus of this paper is on higher education in particular, its detailed 

description can be found in section 2.4. Other human capital investments might 

include investments in medical-care, exercise, or vitamins.  

2.2 The Role of Human Capital  

The obvious question at this point is: how important is the human capital in the 

economy? If it were a mere fragment of the economic growth, analyzing the effects 

of human capital misallocation in depth would not make much sense. Fortunately, 

there is an almost unambiguous agreement among economists with regards to human 

capital. The general belief states that human capital is one of the key drivers of 

economic development both from the microeconomic and macroeconomic 

perspective. 

Becker (1994) in the revision of the previous editions of his pivotal book 

examines the relationship between human capital and economic development. The 

author argues that exceptional economic growth of the U.S. and numerous European 
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countries during the twentieth century was possible only due to the large investments 

in human capital. Becker (1994) also mentions the case of Japan and Asian Tigers, 

which build their economic success primarily on educated and well-trained labor 

force. The author further argues that, in an advanced economy, investments in human 

capital are essential in all economic sectors and not only in sectors which would 

intuitively be deemed as human capital intensive, since all sectors (including 

agriculture for example) became much more sophisticated.  

Measuring the actual impact of investments in human capital on 

macroeconomic level is a challenging task on account of various methodological 

problems, inconsistencies between macro and micro findings, availability of data, etc. 

Sianesi & Reenen (2000) nevertheless summarize large number of papers regarding 

the effects of human capital on economic well-being and provide evidence for strong 

positive relationship between these two variables. They claim that on average 

“increasing school enrolment rates (…) by one percentage point leads to an increase 

in per capita GDP growth of between 1 and 3 percentage points.” Lim & Adams-

Kane (2008) offer similar conclusion. According to their paper, one percent increase 

in human capital (defined as years of schooling) leads to ca. 3 percent increase in 

income per capita. Furthermore, the authors found that the relationship is not that 

powerful in the case of physical capital. The examined works typically build their 

estimates on the augmented Solow model. 

Next, both Goldin (2001) and Goldin & Katz (2007) support findings 

described above when they argue in detail that the exceptional growth of the U.S. 

economy during the twentieth century happened mainly on account of massive 

investments in human capital and in education in particular. Goldin (2001) denotes 

the twentieth century as the “human capital century”. Acemoglu & Autor (2012) in 

reviewing Goldin and Katz (2007) even claim that “human capital is a central 

determinant of economic growth, both in general and in the specific case of economic 

growth in the United States during the 20th century.” Whalley & Zhao (2010) present 

similar results for China where investments in human capital remained on 

significantly lower levels during the twentieth century. According to the authors, the 

contribution of human capital to economic growth averaged 38 percent between 1978 

and 2008 and this number even increased to 59 percent during years 2003-2008, 

when first graduates of Chinese college expansion entered the labor market.  

On the other hand, there have been papers that have found the relationship 

between human capital investments and economic growth to be negative. General 

mechanisms that can hamper the economic growth can be found in Radonjić (2014). 
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Institutional barriers such as protection of domestic industry by governments in 

developing countries can lead to underutilization of human capital thus turning the 

investment into loss. In addition, excess of labor supply can lead to very similar 

results. “Brain drain” is also one of the channels that can turn public investments in 

human capital to red numbers. We can see that issues presented in this paragraph are 

typically connected to problems one can observe in the case of developing countries.  

As mentioned earlier, we should be skeptical to findings regarding such 

complex issue and we should not put too much emphasis on particular numerical 

estimates of the relationship between human capital and economic growth. However, 

it is evident that large number of works examining this relationship on 

macroeconomic level in the case of developed economies finds that there is a 

significant positive relationship between human capital and economic growth. 

Examining the correct allocation of human capital is therefore of high importance, 

especially in case of the U.S. economy which is highly developed and therefore 

driven by human capital to a large extent.  

2.3 Characteristics of Human Capital  

The narrower income-related definition of human capital stated above makes it very 

similar to physical capital. Human capital is used to generate income; investments in 

it undergo the same decision making process as investments in physical capital – 

expected costs are compared to expected gains and only if the expected gains 

outweigh the expected costs the investment is undertaken. Furthermore, investments 

in human and physical capital are more than similar, they compete against each other. 

Scarce resources used to produce human capital cannot be used to produce physical 

capital and vice versa.  

Hülsmann (2011) identifies another key property of human capital: part of it 

is specific and part is nonspecific. Nonspecific human capital has wider employment 

while specific human capital has much narrower application. The same holds for 

physical capital, there are no major differences between them regarding this issue. 

It is generally accepted that human capital is permanent. As soon as an 

individual acquires some, he can use it until the end of their life. For instance,  

Hülsmann (2011) writes that “[human capital] is permanent (ideas do not wear) and 

therefore does not need to be reproduced and replaced.“ It is certainly true that ideas 

do not wear, nevertheless they can be forgotten. More than that, human capital does 

not have to have the form of ideas. Dexterity and strength, which might be considered 

as human capital in some cases as well, can be easily lost. If some part of human 
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capital is lost, it needs to be replaced or renewed in the same fashion as physical 

capital. We might say, that there is an interesting difference between physical and 

human capital. While physical capital typically deteriorates when being used, human 

capital typically decays when not being used. Human capital certainly is not 

permanent; its shrinkage is nevertheless sometimes driven by different principles than 

wearing out of physical capital. This is an important point, because “aging” of human 

capital can lead to permanent (and not only temporary) economic drop in the case of 

business cycle. We will elaborate on this notion in Section 4.3.  

Another important feature of human capital is its inseparable connection to 

certain individual. It cannot be transferred somewhere else without transferring the 

individual. It can neither be transferred to someone else in a way physical capital can 

be transferred. Imagine two capital goods: i) tractor and ii) the knowledge and 

experience of a doctor. It takes some time to create both of these goods. However, 

once originally created, the tractor can be sold in a simple market transaction as soon 

as his owner realizes his investment in the tractor was a mistake. Transaction costs 

for such operation are relatively small. But what if the doctor realizes the same? He 

can hardly sell his knowledge and experience on the spot and buy new human capital 

instead; he is stuck with his doctor human capital. The mobility of human capital is 

indeed limited and we can already see that its effective allocation is crucial. 

There are two more major differences between human and physical capital. 

Investments in human capital tend to have longer time horizon and investors in 

human capital tend to have relatively less experience with regards to their investment. 

The former is especially true in the case of education where the individual makes 

decision influencing the course of his whole career. It is obvious that a longer time 

horizon implies higher riskiness of the investment stemming from the everlasting 

market uncertainty. The experience of the investor (or more precisely the lack of it) 

stems from the nature of these investments. While investors in human capital often 

make one investment of a certain type in their lifetime (i.e. they chose one high 

school, one university, etc.), investors in physical capital can be investing in their 

particular type of investment for decades which enables them to acquire much more 

experience.  

2.4 College Education as an Investment in Human 
Capital 

As Becker (1994) points out, education constitutes large part of human capital. We 

will focus on investments in higher (post-secondary) education in particular in this 



Human Capital  8 

thesis. Description of this kind of investment and the typical nature of such investor 

follows.  

There are certainly many factors influencing decisions about higher education 

and not all of them have monetary origins. Altonji et al. (2012) mentioned other 

drivers, such as the pure preference of a certain field of study, abilities, believes, 

parental influence, influence of earlier decisions about education, riskiness, and 

possibly others. This follows the same logic as investments in physical capital, 

although it could be suggested that investments in physical capital are more focused 

on their monetary return. In any case, it could be argued that most investments in 

education, that do not strictly seek the highest monetary return, will be undertaken 

only if they have positive net present value (NPV). Although the decision making 

process is similar in both cases of physical and human capital, we should note that 

investments in human capital (and higher education in particular) can have higher 

tendency to succumb to random errors. There are two main reasons for this as 

mentioned earlier – the lack of experience of the investor and the long term nature of 

the investment.  

Let us elaborate on the lack of experience of the investor a little bit. The 

common denominator of individuals deciding about their investment in college 

education is their young age. Although the age structure of college freshmen 

somewhat shifted towards older entrants during the last couple of decades, it is still 

true that most of the freshmen in the U.S. are 18 years old. In 2006, the share of 18 

year old college freshmen reached 68.5% (Pryor et al. (2007)). The authors also 

indicate that large part of the older newcomers are only a few years older, as they 

perhaps decided to take preparatory courses in order to increase their chance to get 

accepted to their desired university, etc. The human capital they have acquired so far 

is nonspecific to a large extent. Moreover, their ideas about the knowledge and skills 

required for their career plans might be quite distorted. Inexperienced investors will 

not only be more prone to random errors as described earlier, but also to systematic 

errors caused by business cycles that might be more evident to professional investors. 

The long term nature of the investment in college education is also 

fundamental. The costs (both direct expenses and opportunity costs) of such 

investment are substantial – it takes many years and paid tuitions to graduate. 

Investment in higher education is not a short-sighted decision; it is expected to have a 

positive NPV more likely in decades than in years. Sunk cost fallacy (i.e. the inability 

to disregard sunk costs) might often be a problem in such long investments as 

mentioned by Altonji et al. (2012). Moreover, choosing college is usually a decision 
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that is made only once in a lifetime. People rarely graduate from more than one 

college / field of study. Change of the major is of course possible but it again brings 

additional costs. Although it certainly depends on the selected field of study and the 

particular academic institution, the college education the investors in human capital 

are about to acquire is typically very specific. While nonspecific capital may have 

much possible utilization, the use of specific capital is very limited. All these features 

taken together make the investment in college education very risky and uncertain. 

The length of the investment also implies its relatively high sensitivity to changes in 

interest rate. Any shift in it can have significant impact on the NPV of the investment 

in higher education. This important feature of college education will be elaborated in 

section 4.3. The long term nature of investments in human capital and education in 

particular is another reason why the effective allocation of human capital is 

absolutely essential. 

Common sense would suggest that one can regard investment in college 

education successful if its NPV really turns out to be positive, i.e. if the individual 

finds a well-paid job most likely in his field of study. However, Caplan (2011) among 

others argues that college education serves merely as a signal of extraordinary 

qualities of a given individual to potential employers. The knowledge acquired during 

the studies is in fact secondary according to the author. This may be true for some 

fields (such as economics, finance or media) but it seems hardly believable for more 

specialized professions, such as doctors and lawyers. Sianesi & Reenen (2000) on the 

other hand suggest that education has concrete positive effect on wealth on 

macroeconomic level and does not serve as a bare signal. 

It is clear that not all investments in human capital will bear fruit even if the 

signaling theory is indeed applicable. Some human capital might be misallocated in 

the similar fashion as the physical capital can be misallocated. Moreover, we have 

mentioned above that education was one of the key drivers in economic development 

in recent past. If there was an extensive misallocation of human capital it would 

dampen the performance of a given economy quite largely. It is therefore crucial that 

the human capital is allocated effectively. This is represented by the effective 

allocation among particular fields of study but it also means the effective allocation 

between higher education and no higher education, i.e. the most effective amount of 

investments in college education. Based on the theory presented in Chapter 3, we will 

predict the nature of the possible misallocations in section 5.3 and then test if there 

has been such misallocation on actual data in Chapter 6. 
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3 Austrian Theory of Capital 
Allocation 

As mentioned earlier, the aim of this thesis is to demonstrate that certain seemingly 

unrelated interventions in the economy have a tendency to consistently create 

systematic errors in the allocation of human capital. Specifically, this chapter will 

provide a theoretical framework for the empirical research focusing on the Education 

Bubble that will be presented in Chapter 6. 

We will start by describing the ABCT and its emphasis on capital 

misallocation during the boom phase of a business cycle. Subsequently, we will 

enhance the theory by distinguishing between physical and human capital, and draw 

the consequences regarding the human capital. We will examine the theoretical 

impact of credit expansion on higher education in the U.S. in particular. The 

comparison between the general patterns predicted by the theory and the real 

development in recent years will be drawn in following chapters. 

It is necessary to mention that it is not the goal of this thesis to provide 

comprehensive description of ABCT since it would much exceed its extent. For 

detailed explanation of ABCT see Huerta de Soto (2006), Rothbard (1963), and 

Garrison (2001). 

3.1 Austrian School and Austrian Business Cycle 
Theory 

Let us start by the definition of the Austrian school. By the term Austrian school (or 

Austrians), we will understand the school of thought that originated with Carl Menger 

and Eugen von Böhm-Bawerk. Their revolutionary works on money, utility, and 

capital theory laid the cornerstone of new school of thought – that later became 

known as the Austrian school –, which was in direct opposition to Historical school 

of economics that had been prevailing on continental Europe at that time.
1
 Ludwig 

von Mises, Friedrich A. von Hayek, and Murray N. Rothbard elaborated on their 

ideas becoming the leading Austrian economists during the 20th century. The 

                                                 

1
 For detailed description of the birth of the Austrian school including the Methodenstreit between 

Austrian and Historical school see Mises (1969). 
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Austrian school has gained popularity in recent decades and there are now many 

authors following the tradition of its founders who specialize in the business cycle 

theory, such as Jesús Huerta de Soto, Jörg G. Hülsmann, Roger W. Garrison, Robert 

P. Murphy, and others. 

ABCT was first presented by Mises (1912) who described how credit 

expansion unbacked by an increase in voluntary savings leads and in fact must lead to 

a business cycle, i.e. to the cycle of economic boom and bust. The rationale for this 

development lies in the misallocation of capital during the boom phase of the cycle 

caused by deceitful market signals. The theory was later elaborated by Hayek (1931) 

and in recent years also by Garrison (2001) and Huerta de Soto (2006); the 

fundaments of ABCT nevertheless remain the same since its formation. The Austrian 

school has been often marginalized in recent years. However, one of the great 

advantages of this economic school is that it can explain both of the most recent 

business cycles quite well. For example Callahan & Garrison (2003) and Ryska 

(2008) explain the dot-com bubble and Woods (2009), Skala (2012), and Stračina 

(2012) explain the housing bubble. 

ABCT does not however differentiate between physical and human capital; 

for example Huerta de Soto (2006) in his pivotal work does not mention the term 

human capital at all. As numerous articles and blog posts suggest, contemporary 

Austrian economists are generally convinced that ABCT can also be applied to the 

allocation of human capital. However there are no academic publications about this 

topic. This virgin field therefore awaits its exploration. In this chapter, we will 

describe the standard Austrian explanation of business cycles as presented by Huerta 

de Soto (2006), elaborate on the distinction between physical and human capital 

where applicable and explain the consequences. 

3.2 Austrian Methodology  

First of all, it is essential that we understand the basic principles of the methodology 

of the Austrian School (in this case represented by Huerta de Soto (2006)) in order to 

correctly enhance ABCT and remain consistent with the original findings. There are 

four methodological building stones the Austrians use to construct their economic 

theories: apriorism, methodological individualism, methodological subjectivism, and 

methodological singularism. Detailed methodology of the Austrian school can be 

found in White (1977), Mises (1949) or Rothbard (1962). 
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Apriorism
2
  defines the way Austrians structure their economic theories. They 

start with a priori valid axioms and then use logical reasoning to deduce more 

specific principles of human behavior. In this manner, the whole complex theoretical 

framework is elaborated. It is clear that if the original axioms are indeed valid and the 

used deductions are logically correct, then also the concluded principles must be 

correct. Austrian economics thus provides comprehensive theories; it does not focus 

on explaining particular economic phenomena as they occur in the course of history. 

In case Austrians want to explain such events, they always return to their existing 

theory and explain the event using it or elaborate on the original theory applying the 

a priori principle.   

Methodological individualism tells us that it is only individuals who act; it is 

not nations, societies, or social classes. All economic phenomena can be therefore 

traced back to individuals. Moreover, these phenomena must be traced back to 

individuals if we want to correctly understand them. In a certain sense there is no 

Austrian macroeconomics as well as no microeconomics; there is only one Austrian 

economics. Austrians use the same set of tools for both of these economic fields. 

(Mises (1949)) 

Methodological subjectivism claims that each individual has their own set of 

preferences, thus assigning their own values (or utility) to particular goods. These 

values could be ordered on a scale but they cannot be measured nor compared 

interpersonally. It directly follows that in their framework, there are no objective 

values or utility.  

Methodological singularism examines the singularity of actions. An 

individual can only perform one action (or more precisely make one decision) at a 

time during which he chooses among specific alternatives. 

Austrian economists strictly follow these four cornerstones thus excluding 

statistics and econometrics from their works. As we can see, the methodology of 

Austrian school is quite unorthodox in today’s economics, which on the contrary puts 

focus on empirical evidence and the role of statistics and econometrics. Although the 

Austrian methodology may seem a little bit old fashioned, recent economic 

development suggests that Austrians still have a valid say in explaining economic 

phenomena and the business cycle in particular. There are unfortunately very few 

examples of any econometric modelling based on Austrian theories for reasons stated 

                                                 

2
 Derived from the Latin expression a priori (“from the earlier“). 
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above. Some examples testing the theory on actual data will be provided in Chapter 

5. It is important to remember that all graphical illustrations presented in the 

following text are mere simplifications to provide better understanding of the theory. 

These figures do not replace the theory in any way. In this thesis, we will keep in line 

with the methodology of the Austrian school in the first part, where we will extend 

ABCT with the misallocation of human capital. In the second part, we will 

investigate whether the deduced patterns indeed occurred in reality using econometric 

models. 

3.3 Evenly Rotating Economy 

The starting point of our analysis below will be the Evenly Rotating Economy (ERE) 

as defined by Mises. Mises (1949) writes: “The evenly rotating economy is a 

fictitious system in which the market prices of all goods and services coincide with 

the final prices. There are in its frame no price changes whatever; there is perfect 

price stability. (…) The system is in perpetual flux, but it remains always at the same 

spot. It revolves evenly round a fixed center, it rotates evenly. (…) Therefore prices – 

commonly called static or equilibrium prices – remain constant too.” 

In other words, the ERE is a steady-state equilibrium.
3
 It is evident that the 

ERE is only a fictional state of the economy which can never be achieved due to the 

constant changes in economic data. It nevertheless serves as a good starting position 

for the analysis of isolated phenomena in the economy, because it allows us to 

examine these phenomena ceteris paribus. 

3.4 Interest Rate 

The interest rate is a factor that should not be unknown to any economist. However, 

its crucial role in the allocation of scarce resources in time compels us to devote it a 

few paragraphs. As Rothbard (1963) points out, the interest rate originates on the 

time market where present goods are exchanged for future goods. Therefore, it does 

not arise on the market for loanable funds alone. It originates partly on the market for 

loanable funds and partly in the production sector. In the ERE, the interest rate thus 

corresponds to the so called rate of profit in the production sector. It should be clear, 

that the interest rate is a reflection of time preferences of market participants and it 

                                                 

3
 Mises used the term Evenly Rotating Economy instead of the steady-state, general, or static 

equilibrium in order to point out to the differences between natural and human sciences. (Gunning 

(1989)). 
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changes with changes of these preferences. The function of the interest rate is 

apparent; it helps to effectively allocate scarce resources in time. It is simply another 

price. Nevertheless, it is of vast importance since it directly influences all sectors of 

the economy to large extent at the same time.  

In the ERE, the interest rate (adjusted for risk) will tend to be equal on the 

whole time market.
4
 If there were differences in interest rates, arbitrage opportunities 

would emerge and market participants would utilize them until these differences 

would be eliminated.
5
 We must however distinguish between two types of interest 

rates. We will denote them the natural rate of interest and the market rate of interest 

although different authors use different notations for both types. Wicksell (1936) 

describes the former as the interest rate that would emerge in the economy without 

money where goods were lent directly. The latter on the other hand is the actual 

interest rate prevailing on the market, which is influenced by the variability of money 

supply and other factors. We will focus our analysis on the difference between those 

two emerging due to the ability of commercial banks to create new money under the 

regime of fractional reserve banking (FRB). It is clear that there is not only one single 

market interest rate, but there are several market interest rates at the same time, where 

each of them is adjusted for risk, inflation, etc. Murphy (2011) however argues that 

this fact does not disrupt the validity of ABCT. 

The difference between the natural and market interest rate, as we will 

demonstrate below, is then the cause of systematic error in the economy i.e. the 

source of business cycles. According to the Austrians, business cycles have thus 

monetary origin. Detailed explanation of the theory follows. 

3.5 Structure of Production 

Before we start with the description of the dynamics of economic changes, it is 

necessary to explain the Austrian perspective when they examine changes in the 

economy. The key to understanding ABCT lies in apprehending the structure of 

production. We will start by describing the structure of production (i.e. the production 

process) of a single good and then aggregate the view on the whole economy. 

                                                 

4
 The ERE implies perfectly horizontal yield curve. Murphy (2011) suggests using a dynamic 

equilibrium instead, which would prevent this and other issues. Discussion about the dynamic 

equilibrium can be found in Chapter 5.  

5
 This is a counterpart to the mainstream law of one price. 
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Prior to our description of the structure of production, we have to distinguish 

between two types of goods; namely consumer goods and producer goods. Consumer 

goods (goods of the first order) are directly consumed while producer goods (goods 

of higher orders) are used to produce other producer and/or consumer goods. In the 

end, the purpose of all producer goods is to produce consumer goods.  

3.5.1 Structure of Production of a Single Good 

As mentioned earlier, we will start by examining the production process of certain 

consumer good as it proceeds in time. We can divide the production of this good in a 

finite number of consecutive stages of production, where the latter stage can start 

only after the former is successfully finished. Hayek (1931) denotes the stages of 

production at the beginning of the production process as early stages of production 

and the ones at the end of the production process as late stages of production. 

Leonard Read in his famous article I, Pencil describes the complexity of 

manufacturing of such a primitive good as a pencil while advocating the advantages 

of the division of labor. The manufacture of even the simplest products is extremely 

complex in today’s world. For this reason, it is impossible to precisely describe the 

structure of production of individual goods; we must therefore simplify this process 

in our illustrations. An example of a particular structure of production provided by 

Garrison (2001) describes the production of coal. It has to be mined, refined, 

manufactured, distributed, and finally retailed. In this example, there are five stages 

of production, the products of first four phases are producer goods and the product of 

the last stage is finally the desired consumer good. 

In the real world, however, the production process of coal does not begin with 

mining. It starts much earlier since opening of the mine, producing required mining 

tools, designing plans for the mine, training young miners, and so forth are all part of 

the structure of production. The production process of consumer goods is thus much 

longer than it might appear at first. Each production process starts when certain 

individual decides to utilize capital goods to create certain consumer goods; each 

production process therefore has a finite number of stages of production. 

The famous graphical representation of the structure of production – which is 

also more comprehensible and illustrative than pure theory – is the Hayekian triangle. 

It is however not completely accurate and we will therefore use its modified version. 

Figure 1 illustrates the simplest version of the structure of production. The horizontal 

axis represents market price of a good at the end of each stage of production and the 

vertical axis represents time. The charm of the structure of production lies in its 
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duality. There are two ways we can perceive the “triangle”; we can see the production 

process of a certain good as it develops in time and also the snapshot of the economy 

at a certain point in time.  

 

Figure 1 – Modified and Simplified Hayekian Triangle 

Source: author’s illustration based on Garrison (2001).  

Above, we have described the first view, the production process of a certain 

good. The good – as it moves down in the Figure 1 – is gradually transformed from 

its original form to the demanded consumer good. During this transition, it becomes 

more valuable, i.e. its money price grows. The second view offers a different 

perspective: it shows the whole structure of production at a certain point in time. In 

an advanced economy based on the division of labor, the production process takes 

place in all stages simultaneously. Different market participants are engaged in 

different stages of production at the same time. 

It should be clear that the differences between two consecutive stages of 

production do not have to be constant. We can however assume they are without any 

loss of generality. For practical purposes, we can also assume that each stage of 

production lasts exactly one year. This does not affect the results of our findings; 

different time period could be chosen as well. We should also point out that the 

producer good does not have to be sold and bought at the end of each stage of 

production. It can be kept by the original owner and reinvested as a resource for the 

consequent stage of production. 

3.5.2 Structure of Production of the Whole Economy 

As pointed out earlier, it is quite impossible to capture the exact production process 

of a single good. Capturing the whole economy certainly it is. This however does not 

mean that there is not such a structure of production that does capture the whole 

economy; we are only not capable of constructing it precisely. The following figures 

are therefore simplifications which nevertheless illustrate the whole process 

adequately.  
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Above, we have seen the structure of production of a single good. In order to 

generalize it to the whole economy, we will start with the ERE as described above. 

We can simply combine all individual production processes together, thus obtaining 

the structure of production representing the whole economy. Such a structure of 

production then has several distinct features: the height of the structure (the number 

of stages) shows the longest structure of production in the economy, the length 

indicates the total value of all consumer goods consumed and the slope of the 

notional hypotenuse reflects the time preferences of individuals in the given 

economy, where steeper hypotenuse indicates lower time preference and vice versa. 

 

Figure 2 – Detailed Structure of Production 

Source: Huerta de Soto (2006).  

Huerta de Soto (2006) offers a detailed illustration of the structure of 

production of the whole economy shown in Figure 2. Again, on the horizontal axis 

one can find money prices of goods and on the vertical axis there is time. The picture 

introduces a five year long structure of production. The stage closest to the 

consumption (i.e. the fifth year) is labeled the first stage of production for practical 

purposes.  

In order to explain Figure 2, we will start at the bottom of the graph. The 

length of the structure of production during the fifth year represents the total 

expenditures on consumer goods in the economy. This means that consumers buy 

consumer goods from the entrepreneurs engaged in the first stage of production worth 
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of 100 monetary units (MU) at the end of the fifth year. We can see that 

entrepreneurs engaged in the first stage of production bought producer goods from 

the entrepreneurs engaged in the second stage of production worth of 80 MU earlier 

at the end of the fourth year, 10 MU was paid to the owners of the original means of 

production (labor and natural resources) and the remaining 10 MU is the monetary 

profit of the capitalist who provided the 90 MU as investment earlier. The profit (10 

MU) can be therefore considered as interest on the earlier investment (90 MU) and 

the interest rate thus equals to 10/90 which amounts to ca. 11%. We could describe 

other stages of production in a similar fashion.  

 

Table 1 – Structure of Production (Cash Flows) 

Source: Huerta de Soto (2006).  

We can see that interest rate tends to equalize in the whole economy; i.e. in 

our illustration, it is constant in all stages of production. We can also notice that in 

our scenario out of the 100 MU spent on all consumer goods, 70 MU is attributed to 

the owners of the original factors of production and 30 MU is received by the 

capitalists as interest payments. 100 MU is the total uninvested income of all 

individuals in the economy and also their total spending. Table 1 shows the detailed 

cash flows in the whole economy. 

As depicted in Table 1, the total gross output of the economy is 370 MU. 

100 MU is used on consumption while the remaining 270 MU is saved and invested. 

We can observe that the amount of money used on producer goods is much larger 

than the amount spent on consumer goods during a certain period of time. 
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3.6 Natural Economic Growth 

The point of this paper is to show the errors that under some circumstances appear in 

the allocation of human capital. Before we examine the systematically erroneous 

process of capital misallocation caused by the difference between the natural and the 

market rate of interest, we will describe the case where interest rate allocates scarce 

resources in time in conformity with time preferences of market actors in order to 

provide better understanding of the dynamics of the structure of production. We will 

therefore depict the effect of a change of time preferences on the structure of 

production.  

For illustrative reasons, let us follow the previous example and suppose that 

there was a sudden and major change of time preferences in the economy toward 

future goods. Consumers unexpectedly decide to withhold their consumption and 

they only spend 75 MU instead of the earlier 100 MU. The remaining 25 MU is 

offered on the time market. Huerta de Soto (2006) distinguishes three effects of this 

event. The effect caused by the disparity of profits in different stages of production, 

the effect of interest rate on the price of capital, and the Ricardo effect. 

3.6.1 The Disparity Effect 

The first effect is the result of disparity of profits in different stages of production. 

The capitalists in the first stage of production (i.e. the ones closest to the 

consumption) will be the first ones to notice the aforementioned decrease of 

consumer expenditures. They expended 90 MU on producer goods and original 

means of production but instead of receiving 100 MU as they expected, they receive 

only 75 MU. Their accounting loss is 15 MU and their opportunity costs are another 

10 MU. Earlier stages of production on the other hand do not recognize the decline of 

demand for consumer goods immediately. For example capitalists operating in the 

fifth stage of production still receive 20 MU while spending 18 MU earlier. The 

effect of the withheld consumption progressively climbs from the late stages of 

production toward the earliest stages of production. The result of this gradual 

adaptation to the new situation is a disparity in rates of return in different stages of 

production as illustrated above. 

This disparity in profits then sends signals to all capitalist who in response 

reduce their investment activities in stages closest to the consumption with already 

low or negative profits and transfer them to the stages farthest from the consumption 

where profits are relatively higher, thus adjusting the whole structure of production to 

the new time preference after some time. The new productive structure of the 
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economy becomes more capital intensive, which means that it also tends to become 

more productive (Huerta de Soto 2006). 

It could be suggested that increased demand for producer goods in earlier 

stages of production will drive prices of factors of production in these stages of 

production up. This increased demand is offset by a decrease in demand for the same 

or similar factors of production in late stages of production. Flexibility of labor and 

other markets is therefore essential for quick adjustment to the new state. The same 

holds for capital goods; if the capital used in late stages of production can be easily 

transferred to earlier stages of production, the transformation of the structure of 

production will be smoother when compared to a situation where the capital is 

specific and must be abandoned.  

Consumption will be affected by this change in the following manner: at first, 

consumption declines from 100 MU to 75 MU, which also means that fewer 

consumer goods will be consumed although the price of consumer goods will tend to 

decline. As the structure of production lengthens, it becomes more productive thus 

increasing the actual number of consumer goods available. When the economy 

reaches the new ERE, consumers will spend 75 MU on consumer goods while 

consuming more consumer goods than they used to. The result of the initial decrease 

in consumption and increase of savings therefore becomes the source of permanent 

economic growth. 

3.6.2 The Interest Rate Effect 

The second effect is the effect of interest rate on the price of the capital. After the 

significant increase of savings takes place, i.e. after the increase of supply of present 

goods on the time market, the interest rate will ceteris paribus decrease. This 

decrease will then have an influence on the price of capital which in turn will have 

two effects on the structure of production. 

First, in the ERE, there will be a tendency of market value of capital to equal 

to its net present value (NPV), i.e. to its expected discounted flows of rent. If the 

interest rate decreases, then the market value of capital (producer) goods will rise. 

This increase will be positively correlated with goods’ duration. Higher price of 

capital goods will then send signals to entrepreneurs to produce more capital goods 

that are already used in the existing structure of production. Second, the decrease of 

interest rate will open new market opportunities. Projects that used to be loss-making 

now turned to be profitable. This situation will also lead to opening new early stages 

of production that will be the farthest from consumption. This is the sixth and seventh 
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stage of production illustrated in Figure 3 that appeared only after the change. The 

result of both effects is widening and lengthening of the structure of production. After 

the adjustment, there will be more stages of production which will be more capital 

intense.  

3.6.3 The Ricardo Effect 

The third effect is the Ricardo effect. David Ricardo (1821) was the first economist to 

notice that an increase in real wages leads to replacement of labor by capital and vice 

versa. This corresponds to the situation of increased savings as illustrated above. 

We have seen that this increase in voluntary savings projects as a decrease of 

consumption from the original 100 MU to 75 MU. Subsequently, the decrease of 

demand for consumer goods will gradually curtail their prices although not in a full 

proportion (Hayek 1932). Nominal wages on the other hand are generally believed to 

be adjusting more rigidly and thus lagging behind the prices of consumer goods. The 

inevitable result is therefore an increase of real wages. This will sends signals to 

capitalists to decrease the proportion of labor and increase the proportion of capital 

they use during the production. This is the third impulse to build more capital 

intensive structure of production. We have described all three effects of a change in 

time preferences on the structure of production individually. As we have seen, all of 

them impact the structure of production in similar manner; they stimulate lengthening 

and widening of the original structure of production. The result of a change of time 

preferences described above is thus a longer and wider structure of production as 

illustrated in Figure 3. 

After the adjustment of the structure of production to new time preferences of 

the market participants, the new ERE emerges. There are now seven stages of 

production and the amount consumers spend on consumer goods decreased to 75 

MU. Out of this sum, 70 MU is spent on original means of production during the 

whole production process and only 5 MU is the total interest of capitalists. We can 

see that the interest rate has significantly decreased and now amounts to ca. 1.70% in 

all stages of production.  

Albeit consumption decreased from 100 MU to 75 MU in monetary terms, 

real consumption will tend to increase, since the new more capital intensive structure 

of production will tend to be capable of producing more consumer goods than the 

former one. The total gross output of the economy remains at the same level of 370 

MU, however out of this amount 295 MU is saved and invested (in contrast to the 

earlier 270 MU) and 75 MU is spent on consumption.  
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In this section, we have illustrated the natural transition of a given economy 

from one ERE to another. In other words, we have depicted the impact of a change in 

time preferences on the structure of production. Before we start with explaining the 

mechanics of business cycles in the next chapter, we have to develop the theory of 

human capital allocation within the ABCT framework in the next section.  

 

Figure 3 – Structure of Production after a Change in Time Preferences 

Source: Huerta de Soto (2006).  

3.7 Human Capital in Austrian Business Cycle Theory 

3.7.1 Human Capital and the Structure of Production 

It is clear that most goods if not all of them require both types of capital for their 

production. The notional ratio of employed physical and human capital 

unquestionably varies among different goods. We do not however need to know the 

exact percentage of used capital that is constituted by human capital. We can simply 

assume that there is a certain portion of human capital employed in each stage of 

production. We will provide more precise analysis in section 5.3 where we will make 

qualitative predictions of the impact of human capital misallocation on particular 

sectors of the economy.  

We have earlier illustrated the production process of coal. In order to clearly 

illustrate the structure of production where a significant portion of human capital is 
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employed, we will use an example of a heart surgery. Again, it is necessary to 

remember that the structure of production in the example is much simplified. As 

mentioned earlier, the production process does not start at the operating table. It does 

not even start at factories where surgical instruments are produced. We have to go 

back to the point where the individual decided to become a surgeon. He then acquires 

his first (nonspecific) human capital at say high school. We could say that this is a 

capital good of the highest order. Only after that, he can go to medical school, where 

he gains more specific human capital. After he finishes his degree, he starts working 

at the hospital and assists the head surgeon. The part of human capital acquired in this 

phase of his education and training is much more specific. All of these actions are 

different stages of production in the same way mining is a stage of a coal production. 

We are now getting to the final consumer good (heart surgery); we are moving 

downwards on the structure of production as depicted for the production of coal in 

Figure 1. 

Illustration representing the whole economy could be made in a similar 

manner. Since we focus on higher education in particular, the question is: where are 

the educational institutions such as universities in the structure of production? As 

mentioned in the section dealing with shortcomings of ABCT below, exact sequence 

of particular real life stages of production can be difficult to obtain. Nevertheless, we 

can say that education will certainly belong among one of the early stages of 

production, as it is quite far from the final consumption of the consumer good. In 

Figure 2, we could see the division of gains of entrepreneurs in each stage of 

production among interest, natural resources and labor. All the interest was paid on 

physical capital. It is now necessary to introduce the human capital into the equation. 

In the ERE, the interest rate on investments tends to equalize. It does not matter 

whether these investments are channeled into physical or human capital. The return 

on investments in human capital would thus match the prevailing interest rate. 

We have mentioned that different goods require different amounts of human 

capital during their production. We can also claim that different jobs require different 

amounts of human capital. The production process of heart surgery illustrated above 

shows us that being surgeon is a human capital intensive job. On the other hand there 

are jobs (such as berry picking) that require very little human capital. In other words, 

some part of wages can be considered as a return on previous investments in human 

capital and the other part as a salary for unspecific labor. As a result, all gains in the 

structure of production will be still divided among natural resources, unspecific labor, 

and interest on both human and physical capital. Reminiscing the Figure 2, we can 

conclude that the interest (30 MU) obtained by capitalists is partly received by those 
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who invested in physical capital and partly by those who invested (presumably) in 

their own human capital. In this sense, acquiring proper education is very similar to 

building a factory for example.  

3.7.2 Natural Changes in the Structure of Production 

Firstly, we may recall the effect of profit disparity in particular stages of production. 

This effect also necessarily affects human capital. The changes in its allocation will 

follow similar pattern as in the case of physical capital. Human capital will be 

transferred from stages close to the production – where it is now not demanded to 

such extent – to stages further from the consumption. The adaptation of human 

capital to the new structure of production might not be as smooth as the adaptation of 

physical capital. As was mentioned in Chapter 2, human capital (and higher 

education in particular) tends to be quite specific and substantial amount of it might 

be written off on account of such changes.  

We also have to look at the human capital from the perspective of the 

individual who invests in it. During the transition of the structure of production from 

the original form (Figure 2) to the new one (Figure 3) the short-term disparity of 

profits will clearly incentivize investors to focus on stages of production that are 

farther away from consumption. In reality this may result in students of business 

schools focusing their careers on oil drilling market instead of social media market 

for example. The new structure of production will also allocate human capital farther 

away from consumption. 

Let us focus on changes provoked by change in the interest rate. We have 

mentioned earlier the long term nature of investments in higher education makes it 

quite responsive to changes in interest rate. The illustrated decrease of interest rate 

will project as substantial increase in value of human capital, especially education. 

This effect will therefore give rise to higher demand for existing education 

possibilities since the market value of human capital has increased. There will be 

more students because market participants sent clear signal that they value future 

goods more than present goods, which is exactly what students do – they spend idle 

present goods in order to provide future goods. The consequences of the second 

effect of interest rate decrease described above can also be found. As mentioned 

earlier, a decrease of interest rate will make new projects profitable. In the context of 

higher education, this means that there will be new specializations or even whole 

fields of study that are now worth studying on a for profit basis. Their NPV is above 

zero after the change of interest rate in contrast to the former situation where it 

remained below or equal to zero. To summarize the effect of decrease of the interest 
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rate, there will be more students studying both pre-existing and new fields. In other 

words, there will be more human capital in general and large portion of it will be 

allocated in early stages of production.  

Lastly, the Ricardo effect can be also found in the changes of allocation of 

human capital although it may seem contra intuitive at first. Let us recall the original 

finding: labor will be replaced by physical capital as a result of increase in real 

wages. As mentioned earlier, wages to laborers can be divided into two parts. First 

part is the compensation for unspecific labor and second one is the return on human 

capital which will be equal to prevailing interest rate. However, the rigidity of wages 

mentioned by Hayek (1932) will result in temporary increase in real wages. Divided 

into both parts, it will result in increase of compensation on unspecific labor and 

return on human capital of the individual. These two market forces will work in 

opposite directions – on one hand individuals will be motivated to acquire new 

human capital, because its profit margin is higher than profit on other investments, 

but on the other hand the real wages are also higher, therefore motivating these 

individuals to enter the labor market. It is difficult to analyze which sub-effect would 

prevail; we may however make one important note. It is quite likely that the wage 

rigidity would affect only existing contracts, new job contracts can quite easily be 

free of it at least to some extent. If we recall the characteristics of typical investor in 

higher education, we can see that he is very likely to be in a position where he needs 

to agree on a new contract. In this case, the Ricardo effect might not concern the 

individual investor in human capital at all. Now let us analyze the impact of Ricardo 

effect from the perspective of the entrepreneur. Applied on human capital, we may 

rephrase the Ricardo effect as follows: mere labor will be replaced by employment of 

human capital. In reality, entrepreneurs will have incentives to replace less skilled 

laborers by those with superior skills, i.e. by those who have already acquired more 

productive human capital. The aggregate impact on some imaginary company might 

be that it will employ two relatively more skilled workers and buy new capital good 

instead of employing five relatively less skilled workers for example. We may 

conclude that the Ricardo effect with regards to human capital will further 

supplement the transition of the structure of production to more human capital 

intensive one. 

To summarize the effects of natural changes in the economy on the allocation 

of human capital, we may say that human capital was affected in similar fashion as 

physical capital. It was channeled from the late stages of production toward the early 

stages of production and even into the new stages of production. The new ERE is also 

more human capital intensive even though the return on the investments in it have 
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decreased. With respect to higher education, we can say that such decrease of time 

preferences in the economy would yield higher number of university students and 

generally higher number of individuals engaged in education or training. The sector 

of education would grow. 
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4 Business Cycles 

In the previous chapter we have described the structure of production of an imaginary 

economy and we analyzed the mechanics of change in a such economy. Specifically, 

we have illustrated the impact of voluntary change in time preferences on the 

structure of production. In this chapter we will describe the origins of the business 

cycles and their course in detail. While the change in time preferences mentioned 

earlier – which caused the shifts in the structure of production – was “natural”, we 

will now focus on “artificial” changes that again transform (or more precisely distort) 

the structure of production. In the Misesian terminology, we will now examine the 

effect of human design on the economy as opposed to results of human action 

described earlier. We have already outlined that according to the Austrians the source 

of business cycles is the difference between the natural and the market interest rates. 

In the text below we will analyze a situation where this difference occurs on account 

of actions of commercial banks that are able to create new money under the regime of 

FRB. We elaborate on this notion in the following text. It should be mentioned that 

such distortion of interest rates may take place after various events; however the 

aforementioned credit expansion is typical in current environment. 

4.1 The Boom 

We will again start our analysis in the ERE but this time we assume that commercial 

banks decided to start a credit expansion for some reason.
6
 They de facto created new 

money that they offer on the market for loanable funds. The credit expansion can 

only be undertaken if the market interest rate decreases; otherwise, the new money 

would remain in the hands of banks. Once again, we should stress out the difference 

between both described cases. While in the previous case, the new loanable funds 

were made available only after the reduction of consumption (from 100 MU to 75 

MU), there are no cuts of consumption in this case. Consumers still expend 100 MU 

on consumer goods. Individuals do not have to save any MU to be able to invest 

more. The boom begins gloriously. 

                                                 

6
 The reason of credit expansion (stimulated by central bank) is often the attempt to boost the economy 

during economic downturn. Ironically, this will be the source of the next bust as we will see. 
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At first, the results of such credit expansion closely resemble the situation of 

natural decrease of time preferences described in the chapter above. Lower interest 

rate sends several signals to all market participants. First of all, the difference 

between interest rates of different parts of time market emerges. We can follow the 

example provided earlier where the interest rate on the whole time market amounted 

to ca. 11% and assume the new interest rate on the market for loanable funds is lower 

for reasons described above. The profit margin of capitalists in all stages of 

production is thus higher than the interest rate on the market for loanable funds. This 

of course sends clear signal to invest instead of saving. The second signal takes the 

form of increased NPV of capital. Similarly to the case of natural changes, even new 

projects become profitable as a result of lower interest rate. The result of all these 

factors is again both widening and lengthening of the structure of production.  

 

Figure 4 – Structure of Production Shortly After a Credit Expansion 

Source: Huerta de Soto (2006).  

We must not, however, forget that all these new investments are financed by 

the new money. They were not made available by any decrease of consumption and 

subsequent increase of savings. Garrison (2001) even argues that the consumption 

increases since the interest rate has declined. The changes of the structure of 

production can be accounted only to the credit expansion since there were no changes 

in time preferences of individuals. It is clear why the period of a boom generally 

awakes so much optimism. Both investments and consumption increase at the same 
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time. Yet the volume of scarce resources has not changed, thus making the boom 

unsustainable. 

Illustration of the structure of production after the credit expansion is shown 

in Figure 4. The whole structure of production has widened and lengthened for 

reasons described above. There are now seven stages of production instead of the 

previous five. The market interest rate has declined from ca. 11% to ca. 4.1%. 

Consumption remained at 100 MU, total output of the economy increased only due to 

credit expansion from 370 MU to 483.75 MU.  This however is not the new ERE (i.e. 

the new equilibrium) for reasons that will be provided in the next section. 

4.2 The Bust 

Until now we have outlined the similarities of boom during the business cycle to the 

decrease in time preferences. In this section, we will focus on the differences in 

dynamics of the change which will inevitably lead to the ending of the boom and 

eventually bring the economy to the bust. Huerta de Soto (2006) identifies six 

accompanying phenomena of the boom turning into the bust. It is necessary to 

mention that all these phenomena are only visible ceteris paribus. In reality, there are 

mainly two reasons why some of these may not be apparent at first or at all. First, it is 

the ever-changing nature of economy which can coincidentally hide some of them. 

The second reason is the willingness of central authorities (namely, central banks) to 

manipulate crucial macroeconomic factors in order to prolong, prevent, smooth, etc. 

business cycles.  

It should be stressed out that the nature of Austrian economics does not allow 

us to make any quantitative predictions. We cannot predict any single turning point of 

the business cycle; Austrians cannot point to any number and claim that breaking this 

line symbolizes the beginning of the bust. Moreover, every particular business cycle 

follows different path on account of different changes in economic data, political 

climate, or institutional framework. These are the general patterns that tend to 

accompany every business cycle. We will describe each of these symptoms 

individually. 

4.2.1 The Rise in the Price of Original Means of Production 

In the section 3.6.1, we have demonstrated how capital transfers from late stages of 

production to early stages of production as a result of a change in time preferences. 

Entrepreneurial activity in late stages fades, thus providing free scarce resources for 

early stages of production. This allows prices to remain at the relatively stable levels. 
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Credit expansion tells a different story. There were no curtails in consumption nor 

late stages of production. The boom in early stages of production is financed by new 

money, yet the number of scarce resources remains constant. The inevitable outcome 

of this situation is a rise in prices of the original means of production. This rise will 

be more significant in the early stages of production where the increase in demand for 

the original means of production is relatively steeper. As prices grow up, the costs of 

new investments also rise, therefore decreasing their NPV. At this point of the 

business cycle, investors still can afford the increased prices since they finance their 

investments with the new money. 

4.2.2 The Subsequent Rise in the Price of Consumer Goods 

After the original rise of original means of production, a more that proportionate rise 

in the price of consumer goods follows. This rise is therefore higher than the rise of 

the prices of original means of production. There are three reasons for this 

development. First, the owners of the original means of production receive higher 

rewards and since we assumed the time preferences to remain constant they are 

willing to spend more money on consumer goods. Second, there is a temporary slow-

down in the provision of consumer goods caused by the lengthening of the structure 

of production, i.e. the capital was transferred to early stages of production and it takes 

some time before it can produce new goods. Third, the entrepreneurs are willing to 

spend their profits on consumer goods; however these profits are merely illusionary 

because they are not adjusted for the new purchasing power of monetary units. All of 

these factors combined are the cause of more than proportionate growth of prices of 

consumer goods. 

4.2.3 The substantial relative increase in the accounting profits 

of the companies from the stages closest to final 

consumption 

Profits in the late stages of production relatively increase as a result of effects 

described in sections 4.2.1 and 4.2.2. There still does not have to be any losses made 

in the early stages of production but it is now apparent to entrepreneurs operating in 

these stages of production that they would earn more in the late stages of production. 

This imbalance in profits in different stages of production implies new transfers of 

entrepreneurial activity. Entrepreneurs will tend to abandon their activities in early 

stages of production and shift them to late stages of production. 

4.2.4 The “Ricardo Effect.” 

In section 3.6.3. we have shown that in the case of voluntary changes in time 

preferences capital will replace labor in the production process. After the credit 
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expansion, the situation is dissimilar to the previous one. The result of effects 

described in sections 4.2.1 and 4.2.2 is a relative decrease of real wages. This 

outcome will have quite opposite effect on the structure of production. Entrepreneurs 

will prefer relatively cheaper labor to relatively more expensive capital. This implies 

that the more roundabout production processes are not demanded. On the contrary, 

entrepreneurs from late stages of production will not purchase (some) capital goods 

produced in the early stages of production; instead they will replace them with labor. 

This decrease in demand for products of early stages of production will dampen 

profits in these stages even further. Losses in these stages of production might also 

appear.  

4.2.5 The increase in the loan rate of interest. Rates even 

exceed pre-credit-expansion levels. 

As soon as the credit expansion starts to decelerate, the market interest rate will go up 

back to its preexisting level. Moreover, it will rise to even higher levels for two 

reasons. First, one of the results of the credit expansion is a decrease of the 

purchasing power of the monetary unit. Lenders will therefore require higher nominal 

interest rate in order to keep their real interest rate constant. Second, Hayek (1931) 

also noticed that entrepreneurs, who invested substantial resources in their projects 

earlier and have not finished them yet, will be willing to pay even higher interest 

rates in order finish projects they have wrongly embarked.  

4.2.6 The appearance of accounting losses in companies 

operating in the stages relatively more distant from 

consumption: the inevitable advent of the crisis. 

The combination of all the aforementioned effects inevitably leads to accounting 

losses of entrepreneurs operating in early stages of production. On the other hand, 

entrepreneurs operating in stages close to consumption generate profit. Both of these 

facts then send signals to those operating in the early stages of production, that their 

services are demanded elsewhere, in particular much closer to consumption. They are 

forced to abandon their often unfinished projects and relocate capital otherwise they 

would go bankrupt. 

After certain period of painful capital readjustments, the original structure of 

production reemerges. It must be organized in this and no other way. Preceding the 

investments during the boom, there were no changes in time preferences of 

individuals and no additional savings. Individuals were not willing to postpone their 

present consumption in favor of future consumption. In other words, there were no 

changes in the real economy; the only difference was the illusion caused by credit 
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expansion. Entrepreneurs acted as if the decrease of interest rate reflected a decrease 

in time preferences as described in section 3.6, however that was not true. The new 

money available on the market for loanable funds did not represent any scarce 

resources, they were created ex nihilo.  

The result of the business cycle is not mere return to the pre-cycle wealth. 

Significant amount of scarce resources was malinvested and left without any 

meaningful use. Even if we disregard the opportunity costs, the economy will be 

poorer than it used to be. The boom did not outweigh the subsequent bust. It should 

be reminded that the described development of the business cycle is valid only under 

the condition that other things remain equal. Our experience teaches us that in reality 

it is usually not this way. The most significant disruptions are probably the actions of 

central banks and governments in general. These institutions usually attempt to 

suppress the bust and reverse the course of the business cycle. This naturally twists 

the development predicted by ABCT. 

4.3 Impact of Business Cycle on Human Capital 

Let us once more return to human capital. Changes in the allocation of human capital 

during economic boom are following similar pattern when compared to the situation 

after natural changes described in section 3.7.2. First of all, human capital will be 

transferred from late stages of production to early stages of production. We can look 

at this statement from several points of view. Firstly, human capital already acquired 

by individuals will be transferred from stages close to consumption to stages 

relatively farther away from it (we might recall the aforementioned example of social 

media analyst who will instead become oil drilling market analyst). Secondly, new 

investments in human capital will follow the same logic. Applied on post-secondary 

education, we can expect more students entering colleges and relatively more fields 

of study connected to early stages of production to open. Again, due to a decrease of 

interest rate, new investment opportunities will become productive. As mentioned 

earlier, the best investment opportunities were already exploited and the relatively 

worse will be newly opened. New investors i.e. students will enter the market. These 

new or more precisely, additional, students will be the ones that will participate in the 

relatively worse investments. Altogether, the new (temporary) structure of production 

will be more human capital intensive in total and the human capital will be allocated 

relatively farther from consumption. The business cycle again begins with a 

spectacular boom. Let us now inspect how the boom turns into a bust. 
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We may recall the first symptom of unsustainable growth described earlier, 

the rise in the price of original means of production. Let us again focus on the sector 

of higher education. The increase in prices (and wages) will be steeper in stages 

further from consumption, thus increasing the costs of education – which certainly 

belongs among those stages of production – relatively more compared to other prices. 

Higher education will become more costly. Moreover, higher wages will incentivize 

more individuals to work instead of investing into their human capital. On the other 

hand, higher wages may be considered as higher return on investment in human 

capital in this phase, hence motivating individuals to invest in their human capital and 

attend college instead of going to work. Nevertheless, both options will appear more 

attractive than they used to before. It is unclear which effect will generally outweigh 

the other; we cannot therefore deduce any unambiguous result regarding the 

allocation of human capital and new investments in it. The consequences could differ 

for particular economies and particular business cycles.  

The rise in prices of consumer goods will follow as described in section 4.2.2. 

This increase will affect various consumer goods to different extent. One of the 

reasons of this increase is the temporary slowdown of consumer goods production 

caused by the reallocation of (human) capital. In case the particular business cycle 

affects human capital allocation to large extent, it could be expected that consumer 

goods that require more human capital during their production will experience 

relatively higher price increase. The general increase in prices of consumer goods 

then necessarily affects all individuals in the economy regardless whether they invest 

in their human capital or not. Such increase in prices will affect the costs of 

investments in human capital and can turn it to red numbers in some cases. This 

would lead to ceasing some of the investments in human capital or financing the 

additional costs with new loans as we have mentioned earlier the predisposition of 

such investors to sunk cost fallacy.  

The substantial relative increase in the accounting profits of the companies 

from the stages closest to final consumption follows. The story of human capital will 

follow the same track as physical capital. Once investors (i.e. owners of human 

capital) realize they have invested in wrong fields (late stages of production), they 

will move to more profitable stages of production, which are closer to consumption. 

Following our example, the oil drilling market analyst might become the social media 

analyst once again. Students who are studying certain fields of study might realize the 

mistake they made and choose a new field instead. This will likely increase the costs 

of their education. Moreover, some students do not have to realize their mistake at all 

and continue studying the less profitable (or loss-making) field of study. 
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When we apply the reversed Ricardo Effect described in section 4.2.4. to the 

allocation of human capital, we may expect similar results compared to the case of 

physical capital misallocation. After some time, human capital will be demanded less 

than during the boom stage of the business cycles. This means that relatively less 

skilled workers will be preferred to more skilled workers with more extensive human 

capital. As a result, the NPV of education will tend to decline and in some cases even 

sink below zero. The owners of educational institutions will also suffer, as 

individuals will demand their services less. 

In the previous sections we have also mentioned the increase in interest rates. 

On the free market, the results would be same with regards to loans on investments in 

human capital. This is especially true when considering the new additional loans 

stemming from increase in prices of consumer goods described above. More details 

about student loans will be provided later but we may already say that their 

institutional framework barely resembles free market. In the examined case, it is the 

government – which works quite differently than the unhampered free market – that 

provides student loans. Any predictions about the interest rates based on ERE would 

therefore be quite useless. 

At last, the course of the business cycle gets to its cleansing stage and 

accounting loses in the early stages of production appear. From the perspective of the 

entrepreneurs operating in these stages, the situation is quite clear. Some providers of 

education will suffer losses or at least some of their project will bear losses. For them 

the situation is similar to the one described in section 4.2.6. From the point of the 

individual who invested in his human capital earlier, the situation is not much 

different. As soon as the individual realizes his situation, he will be forced to leave 

his loss-making investment behind. It will be exactly those “additional” students who 

invested in new fields or exploited worse investments in pre-existing fields, who will 

have to abandon their investments simply because their acquired knowledge is not 

demanded. It was actually never demanded in the first place, the signals that caused 

the reallocation of human capital were deceitful; it was only smoke and mirrors. 

We may recall that the sum of effects of business cycle is negative. The boom 

does not justify the following bust. In section 2.3. we have already mentioned that the 

allocation of specific human capital obtained at college is crucial. The two main 

reasons are obvious; first, the more specific the capital is the less flexible it becomes 

and second, human capital is extremely important in developed economies. During 

the course of a business cycle, some of the capital was malinvested in a way that 

there will be no other use for it and will have to be abandoned. This will be especially 
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true for business cycles where large reallocation of human capital happens. Such 

misallocation of human capital can then have disastrous effects on the given 

economy. To summarize this whole chapter, we can say that not only is human 

capital sensitive to the same market distortions as physical capital, its misallocation is 

even more destructive with regards to economic growth. It is therefore crucial that the 

allocation of human capital is not distorted by any artificial (non-market) forces.  
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5 Austrian Business Cycle Theory 
vs. Reality 

5.1 Shortcomings of Austrian Business Cycle Theory 

Although theoretical macroeconomic models serve as good framework for 

understanding the economy, it is necessary to inspect their applicability in reality. 

Otherwise they would serve only as a mental exercise. ABCT is then not very often 

subjected to criticism. This does not mean that the theory is generally accepted; quite 

the contrary. The whole Austrian school is considered heterodox and it is often 

marginalized or outright neglected. There are nevertheless several issues that have 

been pointed out in the past. We will inspect and briefly address them separately 

below.    

5.1.1 Static Equilibrium 

As mentioned earlier, the ERE, the starting point of ABCT, is the Austrian 

counterpart to static equilibrium. In the ERE, all prices are final and all transactions 

are repeated over and over again until some change in the economic data appears. 

This could potentially lead to problems in describing several real world phenomena 

such as seasonal changes in some prices. Although the Austrians can describe such 

phenomena in some other way, they are not equipped with all-embracing equilibrium 

theory that would account for them. For this reason, Murphy (2011) suggest that the 

ERE could be replaced by some kind of dynamic equilibrium, which would enable us 

to create more complex model of the economy without changing the implications of 

the ABCT provided for the ERE. Such dynamic equilibrium would cover situations 

where prices, quantities of goods, etc. could change over time in perfectly predictable 

manner. 

5.1.2 Expectations 

We have mentioned earlier that random errors in the economy can be attributed to 

unexpected changes in economic data or to random wrong decisions of individual 

entrepreneurs. We have also answered the question how mass errors in capital 

allocation are made. The question is why. Critiques of the theory ask why there is a 

business cycle if entrepreneurs could precisely predict it. Ryska (2008) summarizes 

two explanations Austrians provide.  
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The first answer to this objection claims that even if entrepreneurs understand 

the principles of business cycles and even if they know that the boom must turn into 

the bust, there is still profit to be made during the boom phase of the cycle. 

Entrepreneurs attempt to enjoy the ride during the boom and leave the gravy train 

before the bust (Block (2001)). However, since the bust is in fact discovery of the 

mass errors, it implies that entrepreneurs did not get the timing of their exit right. 

This answer can therefore explain some of the mistakes but not the whole story. The 

second answer puts the emphasis on imperfect knowledge. Entrepreneurs cannot in 

fact exactly predict impact of business cycles even if they understand it. We have 

seen that the ABCT provides only qualitative predictions. Entrepreneurs would 

however need quantitative predictions; they would need to know the true market 

prices in order to clearly identify the boom. Nevertheless as argued by Hayek (1945),  

this is not possible. The entrepreneur thus lives in information vacuum as a result and 

does not know whether the actual prices are true market prices or distorted ones. 

Even if he knows they are most likely distorted, he does not know the size of this 

distortion. So even if he does everything he can, there is no way he can escape the 

business cycle. 

5.1.3 The Nature of Money and Cycles 

One of the burning issues among Austrians is their perspective on money. There are 

two main points of view on this topic. While both of these views recognize the 

advantages of 100% reserve money and gold standard in particular, the first one 

claims that any other type of money – where banks do not hold 100% reserves – are 

illegitimate and have a tendency to systematically create business cycles. This group 

is represented by e.g. Huerta de Soto (2006) and Hülsmann (2004). The other view 

claims that there does not have to be a 100% reserve banking system in order to attain 

stable banking sector that will not be prone to business cycles. The most prominent 

advocates of this free banking view are White (2008) and Selgin (1988). Although 

this issue is not directly relevant for our analysis, we can see that there are substantial 

discrepancies among Austrians and that ABCT is still evolving.      

5.1.4 Structure of Production 

There is also one rather practical issue with ABCT. In order to analyze the impact of 

business cycle, we have to divide the economy in a number of consecutive stages of 

production; however there are several problems with that. First, the sheer extent and 

variability of modern economies forces us to some level of aggregation which can 

potentially hide some key differences among particular sectors and sub-sectors. 

Second, it is not always that clear what is the true distance from consumption of a 

given economic sector. It might be obvious for “extreme” cases such as mining, 
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lodging, and education (far from consumption) or hotel and restaurant services (close 

to consumption) but there are certainly sectors where this distinction is not that 

apparent. Fortunately, this thesis focuses on the higher education sector which 

unquestionably lies relatively far from consumption on the structure of production.  

5.2 Testing Austrian Business Cycle Theory 

As pointed out earlier, Austrians do not favor statistics and econometrics because 

they base their reasoning solely on logically deduced theories. This is quite 

unfortunate since it would not allow us to test their hypotheses in reality. Luckily for 

us, not all Austrians are that strict. Keeler (2001) examines eight business cycles that 

appeared in the U.S. during second half of the 20
th

 century. The author found 

evidence that confirms that “relative price changes (…) induce a systematic response 

in resource utilization and income.” The author also comes to a conclusion that 

effects of such resource allocation are substantial enough to actually influence the 

business cycle. Stračina (2012) also puts the theory in test and shows that several 

accompanying effects of business cycles predicted by the ABCT in fact occurred in 

reality during the housing bubble. These are, however, the rare examples that 

compare the ABCT (or some parts of it) to reality. Further research to evaluate the 

ability of ABCT to explain and predict business cycles is needed.   

5.3 Predictions about the Education Bubble 

In the previous chapter we have presented the ABCT which claims that after a credit 

expansion there must be a cycle of boom and bust. We have seen two major business 

cycles that affected the allocation of physical capital since mid 1990s (dot-com 

bubble and housing bubble) and there is no reason to believe that human capital was 

spared. More reasons for the bubble in specific sub-segment of college education will 

be described below. It is not unlikely that there actually is the Education Bubble. If it 

is the case, what would it look like? What would be the development that could be 

according to ABCT expected in the future? 

The misallocation of human capital can be viewed from two perspectives. We 

can analyze the investments in human capital made by the owners of the capital (i.e. 

by individuals) and we can also examine the allocation of existing human capital 

undertaken by entrepreneurs. Both of these perspectives are then interconnected. 

Based on all the information provided earlier, the following symptoms of human 

capital misallocation can be expected to occur during the Education Bubble. 
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 Firstly, human capital will be transferred to stages relatively further from 

consumption right after the credit expansion. This will be manifested as an increase 

in the number of college students and a transition of laborers with high human capital 

to other sectors in the early stages of production. Second, college tuitions can be 

expected to rise. The long term nature of college education may cause this boom 

phase of the cycle last longer than boom on the stock market for example. Other costs 

related to higher education (books, rents, etc.) can be also expected to rise.  

After a certain period of time, the bubble will burst but it will not be as 

spectacular as, let us say, the stock market crash. The systematic misallocation of 

human capital will finally be revealed. There will be students that will suddenly 

realize that their college education has negative NPV. These students will be 

massively recruited from the newly opened fields of study which seemed profitable 

only after the credit expansion. There will be a lot of defaulted student loans. College 

graduates will have to find jobs in other fields because they were misled to their 

original fields of study. Moreover, an increase in underemployment can be expected. 

In the similar fashion, entrepreneurs (college owners) will realize that certain fields of 

study are unprofitable and these will be shut down. 

We have already provided reasons to believe that systematic human capital 

misallocation can be expected to have significant impact on economic development, 

as human capital is considered one of its key drivers. Individuals that malinvested in 

their human capital will be severely affected. Unfortunately, we will not able to 

estimate the true scale of the Education Bubble, since there is no way of knowing 

what the undistorted market for higher education would look like. Arguments can be 

found for both large and negligible size of the bubble. We will have to let the 

economic principles work to find out. 
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6 Empirical Evidence of the 
Education Bubble 

After the dot-com bubble and, more recently, after the housing bubble, papers 

examining economic bubbles flooded the world of academia. Unfortunately for our 

research, majority of these papers only explain these bubbles ex post and papers that 

aim at predicting bubbles in the future focus almost exclusively on the development 

on financial and real estate markets. We will therefore examine the most common 

ideas behind the explanations of economic bubbles in the first part of this section and 

provide some “mainstream” evidence for one particular component of the Education 

Bubble. In the second part we will provide a comprehensive rationale for the belief 

that there is indeed an Education Bubble in the U.S. The description of governmental 

policies toward higher education will follow. After that, we will point to several key 

similarities of the Education Bubble to the housing bubble. In the last part of this 

chapter we will form an econometric model based on our theoretical findings and 

present its results. 

6.1 Mainstream Explanations of Economic Bubbles 

6.1.1 Standard Approaches toward Bubbles 

There are several ways that authors usually take in explaining economic bubbles. We 

may call the first and probably the most common one the overconfidence explanation. 

This explanation was presented for example by Shiller (2001) as a response to the 

dot-com bubble in the early 2000s. Respective author argues that even professional 

investors are not perfectly rational but instead they often fall victim to subjective 

probability, confirmation bias, wishful thinking bias, intuition, and personal 

judgments. If enough investors follow the same line of thought, they might start 

convincing each other about the correctness of their belief and the bubble starts to 

grow even though it does not reflect economic fundaments. Shiller (2001) also 

suggests that investors rely on the idea of efficient markets too much and therefore 

they “follow the heard” instead of making their own decision. If the market grows, 

some might think, there must be a reason for it. And so the bubble grows further. 

Following the description of typical investor in college education provided in section 

2.4. it should not surprise us that these investors might succumb to similar 

phenomena. It could be even argued that given their nature, they are even more likely 
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to make erroneous decisions. This explanation could clarify some part of the 

Education Bubble. 

 We can call the second explanation which is closely related to the previous 

one, the heterogeneous-beliefs explanation. Brunnermeier & Oehmke (2012) argue 

that, under this scenario, investors make different decisions based on heterogeneous 

beliefs with regards to the same piece of information. Pessimists restricted by short-

sale constraints cannot counterbalance the influence of optimists which leads to 

temporary asset overpricing. If the beliefs of both types of investors later converge, 

the bubble dies out. If on the other hand this never occurs, the bubble will grow until 

there will be no more optimists willing to buy the asset and the bubble will finally 

burst. This explanation implies that bubbles are accompanied by trading large 

volumes with high price volatility which is consistent with real world evidence.  

In their overview of explanations of economic bubbles, Brunnermeier & 

Oehmke (2012) also provide the rational bubble model. In this model investors are 

willing to hold the bubble asset because its price is expected to rise in the future. 

There are numerous models of rational bubbles with one common denominator – the 

explosive nature of the price of the bubble asset. Other descriptions of economic 

bubbles might include explanations based on formal and informal frictions or trading 

delegation. It should be stressed out that all the explanations provided in this section 

are necessarily simplified with many possible shortcomings. While some of these 

models can be formalized more easily than others, we will be unable to use them in 

below because of their focus on financial markets. The discussion about economic 

bubbles is however quite active; we may therefore hope that more generalized models 

of behavior of economic bubbles will appear in the near future. 

6.1.2 Law School Bubble 

There have been several papers researching the Education Bubble at law schools. 

Perhaps the reason for this is that the Education Bubble is most striking in this field 

of study. Macchiarola & Abraham (2010) offer one of the rare examples of 

mainstream academic papers researching this topic. The authors point to remarkable 

similarities between current development in law student loans “industry” and the 

housing industry in the first half of 2000s. In the political climate of easily accessible 

education, obtaining college education simply became a must without even properly 

examining its added value and cheap loans were always ready to provide the 

necessary funds. This development unsurprisingly resulted in a decrease of quality of 

student loans and increasing problems with their repayment. The U.S. government 

responded with income-based repayment scheme and other debt reliefs. Macchiarola 
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& Abraham (2010) recognize that the government realized the problem; however, 

they fear that its solution might be in fact adding fuel to the fire as it sends more 

signals to students that they do not have to consider the added value of their 

education. The tax payer will pay the costs if their education fails to bear the fruit. 

The authors point to similarity of student loans to housing bubble and summarize this 

issue when claiming that “similar to other policy failings, most notably in housing, 

the government’s efforts fail to address the notion that an investment in education—

like all other investments—must be subject to measurement.” 

 

Figure 5 – Law Students Staring Salaries (Class of 2006) 

 The results of such benevolent government policies began manifesting soon. 

Tuitions skyrocketed as described in the following sections and non-tuition costs of 

education also increased faster than CPI inflation. Salaries followed a different path. 

Macchiarola & Abraham (2010) study yearly salaries of college graduates and they 

point to an interesting development. In 1990, the distribution of salaries resembled 

normal distribution with median salary of $40,000. This distribution however 

transformed into a bimodal distribution depicted in Figure 5 with median salary of 

$62,000. We can see that law students somehow split in two groups – high income 

group and low income group. According to the authors, this split then makes 

predicting future income much more difficult, thus creating more confusion about the 

investment in law school. 

Howard (2011) elaborates the impact of bimodal distribution of lawyers’ 

salary. He argues that this distribution further accelerates tuitions as more and more 

law students are willing to pay higher tuitions for law schools at Ivy League 
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universities since only a small lag behind the elite might result in significant salary 

drop. This issue and several other distinct futures create rather inelastic demand for 

higher education and for the law in particular which can explain part of the rise in 

tuitions. Nevertheless, the key driver of spurting tuitions is, according to Howard 

(2011), the expansion of student loans provided by the U.S. government. Student 

loans inflate tuitions and the government provides more fund for new loans thus 

making another lap in the vicious circle. The author also highlights the striking 

resemblance of student loans market to real estate market during its heyday.  

6.2 Rationale for the Education Bubble 

Describing and explaining economic bubbles in retrospection is usually a challenging 

task. Forecasting them in advance is certainly never easy. The traditional mainstream 

view says that economic bubble is a situation where certain good or goods are traded 

at high volumes and at prices that do not respect their economic fundaments. The 

difficulty in predicting economic bubbles is immediately apparent. No single person 

or institution can know the price or volume that would reflect only economic 

fundaments, as Hayek (1945) pointed out. We can, however, attempt to discover 

some contours of these bubbles.  

6.2.1 College Enrollment 

 

 Figure 6 – College Enrollment 

Source: Author’s illustration based on the data by U.S. National Center for Education Statistics 

There have been numerous nonacademic articles published on this topic in popular 

economic magazines and websites during last couple years. It is certainly true that the 
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number of college students has increased significantly since the early 1990s and the 

tuitions followed even steeper path. Figure 6 depicts the development of college 

enrollment. The total number of students attending colleges raised from 14 million in 

1990 to 21 million in 2010. The number of college students therefore increased by 

50% in only twenty years. We can also see that this increase was not constituted by a 

mere change in demographics since the percentage of 18- to 24-year-olds enrolled in 

college also increased from 32% to 41% during the same period. To put it differently, 

higher education is traded at relatively high volumes.  

6.2.2 Tuitions and Other Direct Costs 

We have seen the high volume of education that was traded, now let us focus on its 

price. Figure 7 illustrates the development of nominal prices of tuitions and other 

direct costs related to higher education, such as various compulsory fees, the price of 

dormitory rooms, and price of meals for undergraduate students. The trend is evident 

– the average costs of tuitions more than tripled from ca. $6,000 to ca. $20,000 

between 1989 and 2012. Moreover, there were no significant differences between the 

development of public and private institutions. We can observe that tuitions of both 

types of institutions followed similar path and circa tripled during the examined 

period. 

 

 Figure 7 – Development of Tuitions and Other Direct Costs 

Source: Author’s illustration based on the data by U.S. Department of Education. 

Certainly, it could be argued that price increase is not exceptional; it does not 

necessarily mean the presence of economic bubble. We can, however, compare the 

price of higher education to other goods in the U.S. economy. Figure 8 illustrates the 

year over year development of consumer price index (CPI) and college tuitions from 
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1990 until 2012. We can see that the yearly price increase of college tuitions 

outperformed CPI every single year during that period. While the average CPI 

inflation reached 2.6%, college tuitions achieved average yearly growth of 6.6%. We 

cannot yet say that prices of tuitions were above the prices that would reflect only 

economic fundaments but we can clearly see that prices of higher education were 

skyrocketing compared to the average good.  

 

 Figure 8 – Tuitions and CPI 

Source: Author’s illustration based on the data by U.S. Department of Education and U.S. Bureau of 

Labor Statistics. 

There are two periods in particular during which tuitions rose much more 

rapidly than CPI – early 1990s and early 2000s. As Figure 9 illustrates, these were the 

periods of credit expansion induced by the Federal Reserve System (Fed). We can 

now see the presumed connection between the Education Bubble and the ABCT. 

However, there are two interest rates that influence the allocation of human capital. 

The first one is the market interest rate represented here by the Fed Funds Rate. This 

rate influences the behavior of entrepreneurs who will prefer more both physical and 

human capital intensive structure of production in case the rate decreases as described 

in Chapter 4. On the labor market, this will be manifested as increased demand for 

individuals with higher human capital (i.e. presumably with higher education on the 

market for youth laborers) and decreased demand for individuals with lower level of 

human capital. The second interest rate that we should consider is the interest rate on 

student loans which will be inspected in the following section. 
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Figure 9 – Fed Funds Rate 

Source: Federal Reserve Bank of St. Louis 

6.2.3 Students Loans 

Government policies toward higher education have been favorable in the U.S. during 

the last decades to say the least. Two major student loans programs were set up in 

order to make higher education more affordable. The first one was the Federal Family 

Education Loan (FFEL) that guaranteed the student loans. It was initiated by the 

Higher Education Act of 1965 and it lasted until 2010 when it was terminated 

because it was considered to be too expensive and inefficient. Under this program, 

the government provided subsidies to private entities which in turn lent their own 

funds to students or their parents. The subsidies were used to cover additional costs of 

such loans, such as interest rates lower than the market interest rate or costs 

associated with loans defaults. The second program called William D. Ford Federal 

Direct Loan (DL) started in 1994. The target of this program is to lend money 

directly do students without any mediators (Lucas & Moore 2010). 

Combined volumes of new student loans based on both programs can be 

found in Figure 10. We can see that the volume of new student loans has been 

growing rapidly after the direct loan program started. The pace of the growth slowed 

down after the burst of the housing bubble in 2007 but it gained back its momentum 

later. In 2013, the total volume of new direct student loans reached $26.1 billion and 

the 2014 president’s budget proposed increase of another $3 billion (U.S. Department 
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of Education 2013a). In other words, the total volume of student loans provided each 

year quadrupled in only twenty years. The number of students who reached the loans 

followed similar path although it lagged a bit behind as the average student loan 

slowly increased. 

 

Figure 10 – New Student Loans Development 

Source: Author’s illustration based on U.S. Department of Education (2008). 

 Earlier we have mentioned that there are two interest rates that have to be 

considered when examining the Education Bubble. Since it is the government who 

directly or indirectly provides loans and other support to students, student loans have 

their separate interest rate(s). This interest rate is not subjected to market forces to 

such extent as it is simply set up by the government. This rate is for our analysis also 

as important as the Fed Funds Rate mentioned earlier because it affects the decisions 

about individual investments in human capital. Students decide whether they can 

afford going to college (i.e. whether their investment in human capital has positive 

NPV) based on the interest rate of their potential student loan. Let us therefore 

inspect the development of student loans interest rates. 

While the student loans’ interest rates remained on relatively stable level 

during the 1990s, they experienced a significant drop in the early 2000s. The 

development quite resembles the movements of Fed Funds Rate with decreases 

during the boom phases of economic cycles and increases during the recessions. This 

provides another support for the earlier statement that there is no reason to believe 

that human capital was spared the misallocations during recent business cycles and it 

also specifically supports arguments for the Education Bubble based on ABCT.     
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 Figure 11 – Student Loans Interest Rates 

Source: Author’s illustration based on data provided by finaid.org.  

There were also other acts supporting the trend of more affordable education 

passed. The Higher Education Opportunity Act made loans for disabled people more 

accessible. The College Cost Reduction and Access Act further increased the 

provided subsides (low interest rates, income-based payments, income protection, 

etc.) and even enacted loan forgiveness for public servants. Both of these acts became 

valid in mid 2000s. To summarize this section, it can easily be argued that the U.S. 

government extensively incentivized students to enter colleges while also increasing 

the linked moral hazard.  

To see if the increased moral hazard could have had any impact, we can look 

at the development of student loans default rates depicted in Figure 12. The credit 

default rate is defined as the proportion of loans that enter the repayment and default 

within 2 years for a given cohort. The rate has been relatively stable in the first half 

of 2000s; however, it experienced a significant increase in the following years and 

the number reached 10.0% in 2011 (U.S. Department of education 2013b). The three 

year default rate even reached 14.7% in this year.
7
 One in every seven student loans 

defaults within the third year of repayment. From the Austrian perspective, this is a 

sign of human capital boom turning into a bust. The data support the idea that 

increased number of the students who entered college after the decrease of student 

loans interest rate made a wrong estimate about the profitability of investment in their 

human capital and suffered losses. Furthermore, the number of defaulted student 

                                                 

7
 Unfortunately, historical data for three (or more) year default rates are not available.  
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loans is extremely high. It is high compared to e.g. credit cards that are usually 

considered quite risky (with default rates averaging ca. 4.3% since 2000) and even 

higher than the delinquency rate of mortgages which experienced harsh development 

in recent years and which declined to 8.5% in 2013 (FRED 2013). Such high rates 

suggest that structural problem (e.g. bubble) is more likely to be present.  

 

Figure 12 – Credit Default Rates of Student Loans 

Source: Author’s illustration based on data provided by U.S. Department of Education (20013b).  

6.2.4 College Premiums 

We have already mentioned that the decision to attend college is driven by many 

possible factors many of which cannot be statistically described. We can however 

argue that there is certainly one factor that absolute majority of individuals must take 

into account; it is the financial value of such investment. In our analysis we will look 

at the historical figures of wage premiums the labor market offers to holders of 

university degrees to income earners. We can see that while income premiums are 

undoubtedly significant for both holders of bachelor’s (ca. 85% wage premium) and 

higher (ca. 170% wage premium) degrees they have been relatively stable since 1992 

and especially during the last decade. Such evidence strongly suggests that the 

increase of students attending college was not driven by the increased NPV of college 

education. 
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Figure 13 – College Degree Premiums 

Source: Author’s illustration based on data provided by U.S. Census Bureau.  

6.2.5 Unemployment 

There is one more statistic that we will inspect in detail, namely the unemployment. 

However, we have to distinguish between different kinds of unemployment. Let us 

start by the look at the most commonly examined variable, the civilian 

unemployment rate. The unemployment rate basically followed the standard 

development during all three business cycles that were present since the beginning of 

1990s, as Figure 14 illustrates. It oscillated around ca. 5% with periods of decreases 

during the boom phases of business cycles and increases during the bust phases until 

2008 when the latest recession hit the U.S. economy and the unemployment rate shot 

up to 10% with slow decline afterwards. What is perhaps more important for our 

analysis is the unemployment rate for youth (16-24 years old) as it better reflects the 

costs of the decision not to attend college. The youth unemployment rate followed 

truly similar path to the civilian unemployment rate, except it persistently remained 

around 6 percentage points higher. It oscillated around 11% until 2008, when it 

experienced quick growth up to 18% one year later. It could be certainly argued that 

in a situation where almost one in each five individuals does not have a job, the 

relative costs of college decline.   
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Figure 14 – Unemployment Rates 

Source: Federal Reserve Bank of St. Louis 

We can also inspect the unemployment rate based on attained education. 

Figure 15 show the unemployment rate for individuals above the age of 25. It is not 

surprising that the unemployment rate of college graduates constantly remains under 

the average unemployment rate. It is also noteworthy that while it kept ca. 2 

percentage points under the average unemployment rate during the boom phase of 

business cycle, it managed to stay more than 3 percentage points below the average 

unemployment rate during the economic crisis. In other words, the unemployment 

rate of individuals with college degree didn’t rise as much as the average thus 

increasing the value of college education. There is certain inconsistency between the 

data provided by the Fed (Figure 14) and by the U.S. Bureau of Labor Statistics 

(Figure 15) on account of different methods of computation.  
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Figure 15 – Unemployment Rates by Education Attainment 

Source: Author’s illustration based on data provided by U.S. Bureau of Labor Statistics.  

6.2.6 Degree Inflation 

There might be one more potential reason for the Education Bubble which we can 

call degree inflation. College education has been for a long time regarded as a 

desirable investment “no matter what”. There are possibly many reasons for this 

situation, but we do not have to study them in depth. The fact is that teenagers are 

often pushed (typically by their parents) to acquire a college degree. The more 

students and degrees there are, the higher the pressure to get one’s own degree. This 

makes sense especially if the signaling theory mentioned in Chapter 2 is valid. 

However, this also means that the value of an average degree in the eye of potential 

employers decreases because there are simply more of them. Such degree inflation 

can then create a self-feeding spiral. Students aim to get a degree only to show that 

they are not inferior to their competitors on the labor market. The more and more 

individuals have some kind of college education, the more are high school graduates 

“obliged” to get their own degree. If the younger generations are not miraculously 

smarter than the older ones, it could be argued that the quality of education will have 

to decline in order to meet this increased demand. The value of a degree decreases 

again and the urge to get one increases.  

6.2.7 Common Characteristics of Housing Bubble and the 

Education Bubble  

We have seen above that there are various signs that indicate the presence of the 

Education Bubble and perhaps not only from the point of view of ABCT. There is 

one more piece of evidence that suggests that the idea of Education Bubble is indeed 
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valid. The development of college education resembles the development on real 

estate market with some time lag really well. We make the comparison to housing 

bubble based on Skala (2012).  The theoretical comparison can be found in Chapters 

3 and 4. 

If we follow the logic of ABCT, we can start with the credit expansion. We 

have seen volumes of college loans provided by the government skyrocketing while 

interest rates dipped. Moreover, we have stated that the government increased the 

moral hazard by easing the conditions of student loans repayments. When we look at 

the housing boom in mid 2000s, we can see the development was very alike. The Fed 

decreased its key interest rates and as a result mortgage interest rates also declined. 

Furthermore, special government vehicles such as Fannie Mae operated in order to 

make mortgages more accessible to individuals. The volume of mortgages and new 

constructions swelled. First results were obvious in both cases – the prices of real 

estate and college education (tuitions) climbed steeply to their historical levels. 

After the glorious days of economic boom, the quick bust appeared. Prices of 

real estate started falling and the whole industry collapsed. Large volume of 

mortgages had to be written-off and the whole economy experienced severe 

recession. The effects of the bust are likely not to be so radiant in case of the 

Education Bubble. However, we can see the increasing number of defaulted student 

loans. This is likely to be one of the first signs of structural problems like the inability 

to utilize college education. Moreover, based on the characteristics described above 

and experience with other bubbles, it is very well possible we have not seen all of the 

Education Bubble. 

6.3 Econometric Model 

The best starting point of a new econometric model is a review of similar models that 

have already been used in academic papers. Unfortunately for our research, there is 

no academic literature that explores the Education Bubble in depth, i.e. there are no 

papers that attempt to model it which is especially true for the Austrian perspective. 

Today, whenever economists study economic bubbles, they focus almost exclusively 

on two sectors – financial markets and real estate markets where majority of authors 

focuses on the former.  

Although using time-tested models or their derivatives would be tempting, it 

will not be that easy. The key issue here is the vast difference between financial 

markets and market for higher education. While financial markets are often 

considered the closest thing to perfect markets in the real world (with low entry/exit 
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barriers, low transaction costs, high number of market participants, high availability 

of information, etc.), the market for higher education is quite rigid. Moreover, 

financial markets operate on a day-to-day basis, while the market for education 

necessarily focuses on much longer horizon. Let us provide some examples of higher 

education market rigidities: on the supply side, there are high both entry and exit 

barriers, high transaction costs, and the number of suppliers is limited. On the 

demand side there are again high entry barriers, high transaction costs, and the 

information about the investment are limited or unavailable. We have already 

mentioned in Chapter 2 the differences between individual investors investing in 

financial markets and higher education markets, which make the gap between those 

two markets even wider. The research for real estate bubbles started mostly after the 

recent housing bubble which peaked in the U.S. in 2007. The analysis of such 

phenomenon is still in its infancy but we can utilize some points some of the authors 

dealing with real estate bubbles make.  

We will therefore approach the issue from different perspective; the idea 

behind our model, which will be described below in detail, is straightforward. As we 

have seen earlier, economic bubbles are defined as market situations where certain 

goods are traded at large volumes and at prices that do not reflect their fundaments. 

In this study we will focus on the price characteristic of the examined Education 

Bubble. We will inspect if economic fundaments can explain college tuitions and 

connected costs for bachelors programs and to what extent. In other words, we will 

analyze whether variables that should theoretically directly influence prices of 

tuitions really do so in our specific case in reality and explore the nature of their 

relationships with prices of education.  

6.3.1 Methodology 

Since we are not able to extend any existing models of higher education bubble in 

this thesis, we will focus on providing a simple econometric model that should serve 

as a starting point or benchmark for future more sophisticated analyses. The linear 

regression model will be represented in general form as follows: 

               

where Yt represents college tuitions and at time t and Xt-1 represents the set of 

explanatory variables at time t-1. Explanatory variables used in our model are 

following: bachelors’ premium, interest rates, federal aid, and youth unemployment. 

We will use yearly data with one year lag for all explanatory variables. We will use 

time lags because universities have to set up their tuitions in advance and potential 
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students also have to make their decisions based on past data. On the other hand, they 

both have to try to keep in touch with the newest information in order to maximize 

their profits. Based on these assumptions we will use one year lags for explanatory 

variables. Detailed description of all variables can be found in the next section. Our 

model will therefore have the following specification: 

                                                             

                                               

The idea behind the presented model is simple. If the theory presented above 

is correct and if the observed development in the sector of post-secondary education 

is explained correctly, we would expect that student loans expansion, represented 

here by variables Federal Aid and Interest Rates, was the key driver of changes in the 

dependent variable Tuitions. On the other hand, we might expect that variables 

Bachelors’ Premium and Youth Unemployment were not that important. More 

precisely, we would expect that there would be some structural break between the 

first “normal” period and the second period (starting sometime after the year 2000), 

during which the credit expansion really began distorting market prices. 

In order to estimate the parameters β1, β2, β3, and β4 in our model, we will use 

Ordinary least squares (OLS) method. OLS is a most commonly used linear 

regression technique for estimation of unknown parameters. Namely, the respective 

estimation method is based on minimizing the (sum of) squared differences between 

the original observations from the given dataset and observations predicted by the 

regression line (i.e. by the liner approximation). Furthermore, OLS is considered to 

be the “BLUE” (Best Linear Unbiased Estimator) if the assumptions of zero mean, 

constant variance (homoscedasticity) and absence of autocorrelation within 

disturbances together with assumption of non-stochastic nature of explanatory 

variables are satisfied. Accordingly, there exist a certain shortcomings of this 

technique. That is, apart from being the most parsimonious and convenient estimation 

technique, OLS might be found useless as typical economic data do not satisfy these 

basic assumptions and thus, other techniques must be applied. 

Since we aim at employing basic OLS model, our analysis will start with 

checking the data stationarity which is essential to provide the correct and reliable 

results of time series. The data are said to be stationary if the respective time series 

distribution is constant in terms of mean, variance and covariance between 2 

succeeding observations under any time period chosen. As non-stationarity of time 

series can result in spurious regression estimates and in invalid hypotheses tests, 

testing for time series stationarity is of crucial importance and it should be done 
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before the OLS application. The most often used stationarity tests (i.e. Unit Root test) 

are Dickey Fuller test, Augmented Dickey Fuller test, KPSS test and Phillip-Perron 

test. For the purposes of the present study, we will apply both the Augmented 

Dickey-Fuller (ADF) test and KPSS test. While the former test suggests that all 

variables except from Interest Rates are not stationary, the KPSS test shows that we 

cannot reject the null hypothesis that examined variables are in fact stationary on 

reasonable level of significance. Details of those tests can be found in Appendix. For 

this reason, we will run two OLS models, where the first one (further denoted OLS1) 

will assume stationarity of our data, while the second one (OLS2) will not. We will 

have to deal with the non stationarity of data by taking differences instead of the 

original values in case of non-stationary variables. 

Assumptions of no linear dependence, homoscedasticity, autocorrelation, and 

normality of residuals were tested for all models in gretl statistical software. We used 

White’s test to test homoscedasticity and Durbin-Watson statistics to examine 

possible autocorrelation. Normality of residuals was tested based on gretl’s own test 

as well as the collinearity. All the tests showed that assumptions of OLS were not 

violated. Furthermore, we will assume strict exogeneity of explanatory variables. All 

tests results can be found in Appendix. Computations were made in gretl version 

1.9.14. 

While analyzing the results of OLS1, we have checked for a structural break in 

the data using Chow test. It emerged that there has been a structural break in year 

2008 on the 90% significance level. For this reason, we have established a new model 

labeled OLS1a that examines only the period until 2008. Unfortunately, we were not 

able to construct an OLS1b model that would include only values from 2008 and 

further because there is not enough data to do so yet.  

6.3.2 Data Description 

In our analysis, we will focus on bachelor students only for several reasons. First, 

they form high majority of all college students in the U.S. Second, ideas provided 

earlier fit better to bachelor students. Third, the data for bachelor students are easily 

accessible, while data for higher degrees are not. Detailed description of the data used 

in our model follows. The data cover period from 1988 until 2011. Descriptive 

statistics of all variables can be found in Appendix. 

Tuitions – The dependent variable Tuitions represents the average inflation adjusted 

undergraduate tuition, fees, room and board rates charged for the full-time students in 

U.S. Dollars divided by GDP in billions of U.S. Dollars. The GDP adjustment was 
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made because the development of tuitions was strongly correlated with GDP. The 

data were provided by National Center for Education Statistics and the Federal 

Reserve Bank of St. Louis. Using Tuitions as dependent variable is the most logical 

choice here since it is the key indicator of any economic bubble.   

Bachelors’ Premium – The explanatory variable Bachelors’ premium shows us the 

premium that holders of bachelor’s degree earn. The premium is calculated as the 

percentage difference between average income of bachelor and high school graduate 

taking into account only income earners.  The data were provided by the Bureau of 

Labor Statistics. Wage premium for college education should theoretically be 

reflected in the willingness of students to pay tuitions. Therefore, we might expect the 

coefficient in the regression model to be positive. 

Interest Rates – This variable represents the interest rates paid on student loans, 

namely on Stafford loans which represent big majority of all such loans. The data 

were provided by finaid.org. Since the idea of ABCT is that credit expansion starts 

the boom of the cycle, we have to put focus on student loans interest rates. In case of 

this variable, negative coefficient is expected as lower interest rate should in theory 

imply a decrease in costs of investment thus leading to increase in tuitions.  

Federal Aid – The variable Federal Aid shows inflation adjusted federal support and 

estimated federal tax expenditures for post-secondary education. Federal Aid then 

consists of on budget direct support as well as off budget support such as the volume 

provided for DL and FFEL programs, student grants, and other student aid. This 

variable was also highly correlated with the GDP; therefore, we have made the same 

adjustment as in the case of Tuitions. Variable Federal Aid thus represents the federal 

aid to college students as a share of GDP. The data were provided by National Center 

for Education Statistics. Federal aid can be considered the second component of 

credit expansion; therefore it should play an important role in our model. We expect 

the coefficient of this variable to be positive. 

Youth Unemployment – Variable Youth Unemployment gives us the unemployment 

rate among the individuals of 16 to 24 years of age in the U.S. The data were 

provided by Federal Reserve Bank of St. Louis and Bureau of Labor Statistics. We 

have chosen youth unemployment rate instead of civilian unemployment rate because 

it provides better proxy for costs of not attending college as described in section 

6.2.5. We expect the sign of the coefficient to be positive, as higher youth 

unemployment rate should imply that individuals will be willing to pay more for 

college education.  
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6.3.3 Results 

As mentioned above, we first run regression on the complete data set and obtained 

the OLS1 model. Second, we split the data into two parts and applied the regression 

on the first part of the data, this is the OLS1a model. At last, we freed our data of 

potential non-stationarity by taking differences where necessary and obtained the last 

model, OLS2. Results of all three models can be found in Table 2. We do not display 

the values of coefficients that were not significant on any reasonable level. Detailed 

results of all models can be found in Appendix.   

  OLS1 OLS1a OLS2 

Constant 1.386*** 

(0.103) 

1.034*** 

(0.203) 

-0.002 

(0.007) 

Bachelors' Premium -0.418*** 

(0.115) 

-0.251* 

(0.143) 

 
Interest Rates 

 

1.162** 

(0.533) 

 
Federal Aid 

 

   
Youth Unemployment 0.016*** 

(0.003) 

0.028*** 

(0.007) 

0.008 

(0.005) 

Adjusted R
2
 0.62 0.73 0.08 

Table 2 – Results of Regressions 

Source: Author’s estimations made in gretl. 

Note: Standard errors are shown in parentheses; *, **, and *** represents significance at 90, 95, and 

99 level of confidence, respectively. 

We can start our detailed interpretation of results with the last model (OLS2). 

Namely, the model lost almost all of the information by taking differences instead of 

true values of selected variables that could potentially have problems with stationarity 

as explained above. The only variable that remained in our model was Youth 

Unemployment with p-value ca. 0.11 and as the R
2
 indicates, the ability of the model 

to explain the dependent variable is very low. We are not able to make any 

reasonable conclusions based on this regression, therefore we will continue with 

inspecting the first model (OLS1) now. 

First of all, we can see that both Interest Rates and Federal Aid were not 

found significant on any reasonable level of significance. These are the variables that 

represent government support to college education. This certainly seems surprising, 

as the model suggests, contrary to our expectations, that both volume and price of 



Empirical Evidence of the Education Bubble  59 

student loans play no role in prices of tuitions. Moreover, we have found a negative 

relationship between Bachelors’ Premium and Tuitions. In other words, higher 

Bachelors’ Premium would imply decrease in Tuitions according to this model, 

which again counters our theoretical expectations. Youth Unemployment is the only 

explanatory variable that meets our predictions, as the model suggest that increase of 

this variable would cause Tuitions to increase as well. When we inspect the OLS1a 

model, we can see similar relationship with regards to variables Bachelors’ Premium 

and Youth Unemployment except the magnitude of coefficients somewhat changed. 

However, the model showed that even the variable Interest Rates was significant. The 

coefficient is positive meaning that increase of student loans’ interest rate leads to 

growth of Tuitions. This again opposes our expectations. Both models can explain the 

development of Tuitions rather well as the value of R
2
 implies. 

 

Figure 16 – OLS1: Actual vs. Fitted Residuals 

Source: Author’s illustration made in gretl.  

We can see that the OLS1a model which covers only shorter period of time 

until 2008 can explain the data better. This could suggest that tuitions left the selected 

fundaments in later years; however, detailed analysis of that period would be needed. 

We elaborate on this notion in the next section. We can see the actual and fitted 

values for both OLS1 and OLS1a models in Figure 16 above and Figure 17 below. In 

Figure 16, we can see that while the difference between fitted and actual values 

remained quite small until early 2000s, the model was not able to predict the actual 

values very well after that. The graph illustrates that the actual values outpaced the 

fitted ones especially in 2008 and 2009, where we suspect the bubble. The difference 
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is not that huge, however. Any conclusions regarding the Education Bubble based on 

this model would seem quite far-fetched. 

 

Figure 17 – OLS1a: Actual vs. Fitted Residuals 

Source: Author’s illustration made in gretl. 

We can see that our theoretical deductions were not confirmed by the 

presented model. However, given the lack of appropriate theoretical and empirical 

source to derive our model, short data span and possible measurement errors of data, 

and more importantly, given the fact that this was the first attempt to empirically 

access the human capital misallocations from ABCT perspective, the inconsistence of 

our theoretical and empirical findings is not surprising. Thus, we leave this issue to 

be deepened for the future research. 

6.3.4 Shortcomings of the Model 

The biggest obstacle to provide more accurate and meaningful results was certainly 

the unavailability of more specific data. Although it is clear that we cannot 

stubbornly follow the Austrian methodology while using econometric models, the 

used “averages” may conceal a lot of information. In a world with better structured 

data we would be able to run more detailed model (or at least the same one) with 

panel data for various fields of study. In such case, we would be able to identify 

particular fields of study, which the Education Bubble hit the most and on the other 

hand that fields of study that were affected only barely. This would be in line with 

ABCT which predicts that various sectors of the economy (or fields of study in our 

case) will be affected to different extent. Moreover, it could be also useful to compare 
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different countries in a potential panel data analysis to see if the development in the 

U.S. is in fact special. However, significant variations among particular higher 

education systems in different countries could make the comparison very difficult. 

Furthermore, the pure extent of our data set is rather small. This issue is not very 

likely to be solved due to the nature of the examined topic. First of all, higher 

education is not like e.g. high frequency trading where we could collect data 

relatively simply and in large numbers. Second, based on the data it seems that the 

Education Bubble is still in process and we cannot yet see all of its impact and 

effects. It could be interesting to run similar analysis in a couple of years when data 

for longer time period will be available.  

 Probably the biggest surprise of presented regressions is their rejection of 

Federal Aid as a significant explanatory variable since arguments why the volume of 

student loans increases tuitions can be found quite often even by non-Austrian 

economists. The problem here might be the correction by GDP which we did earlier. 

Possible solution to such problem could be obtained by finding correct instrumental 

variable. We could also mention one other difficulty which lied in finding correct 

lags of explanatory variables. Although one year lag seems most logical in theory, it 

might not be true at least for some variables in reality. For example, both universities 

and potential students could find predictions of all explanatory variables and take 

these into their calculations. The issue of the quality of such predictions would then 

arise. 
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7 Conclusion 

In this thesis, we have focused on two issues regarding the effective allocation of 

human capital. In the first one, which constitutes the core of this work, we have 

focused on extending ABCT by the theory of human capital misallocation. 

Specifically, we analyzed the impact of credit expansion on allocation of human 

capital in the ABCT framework and found that it can in fact be systematically 

misallocated similarly to physical capital. Human capital is then allocated along the 

structure of production in an unsustainable manner. This will be manifested as a cycle 

of boom and subsequent bust. During the boom phase of the cycle, investments in 

human capital will exceed their natural level and those investments will be 

undertaken in sectors that do not correspond to the true market demand. The 

allocation of human capital is distorted by the credit expansion; it is not based on 

fundaments. Once investors realize their errors, they have to reallocate resources 

according to market demand thus abandoning some of the undertaken projects. This 

will be displayed as a bust in the economy. Policy implications to avoid such 

development are evident – abolishing market interventions in a form of credit 

expansion is desirable, since it will prevent business cycles in human capital 

allocation to start in the first place. 

In the second part of this thesis, we have examined the actual development in 

the sector of post-secondary education in the U.S. and we have found that there 

actually has been student loans expansion that should have triggered the cycle of 

boom and bust according to the theory. Furthermore, we found information about the 

development of tuitions, student loans, their default rates, etc. that support the 

hypothesis of Education Bubble. After that, we used basic OLS model to test if prices 

of tuitions left their fundaments in late 2000s. The results of the model did not 

however support our earlier predictions about the presence of the bubble. For this 

reason, policy implications for this particular case of possible human capital 

misallocation are ambiguous. Careful advancement in the volume of student loans is 

suggested based on some of the signs of the Education Bubble.  

This thesis examined the allocation of human capital and put special focus on 

post-secondary education in the U.S. The theoretical part of this work could be 

extended by elaborating the general patterns in more detail and applying them on 

other types of large scale investments in human capital. The empirical part could be 
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enhanced by finding a different model that could explain the development of college 

tuitions in a better way. It would also be interesting to run similar analysis in the 

future when more data about the current situation are available. 
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Appendix: Econometric Models and 
Tests of Assumptions 

Table 3 – Descriptive Statistics of Variables 

Source: Author’s computations made in gretl. 
 

 
Tuitions 

Bachelors' 

Premium 

Interest 

Rates 
Federal Aid 

Youth 

Unempl. 

Mean 1.2504 0.81134 0.061683 6.5640 12.367 

Median 1.2557 0.82812 0.070400 5.7620 11.900 

Minimum 1.1378 0.69218 0.024700 4.4908 9.3000 

Maximum 1.3253 0.93037 0.082500 12.017 18.400 

Standard Deviation 0.057956 0.064241 0.021099 2.0169 2.3920 

C.V. 0.046351 0.079179 0.34206 0.30726 0.19342 

Skewness 0.26398 0.29382 -0.68338 1.2342 1.3353 

Ex. Kurtosis 1.2706 0.96220 -1.0798 0.70975 0.97517 

5% percentile 1.1445 0.69796 0.024700 4.5280 9.4500 

95% percentile 1.3248 0.92009 0.082500 11.672 18.200 

 

  



Appendix: Econometric Models and Tests of Assumptions  70 

Table 4 – Results of Regression OLS1 

Source: Author’s estimations made in gretl. 
 

Model 1: OLS, using observations 1989-2011 (T = 23) 

Dependent variable: Bc_Tuitions_GDP 

 

  Coefficient Std. Error t-ratio p-value  

const 1.38632 0.103578 13.3844 <0.00001 *** 

Bc_premium_1 -0.418026 0.114813 -3.6409 0.00163 *** 

Youth_Unemp_1 0.0164349 0.00342688 4.7959 0.00011 *** 

 

Mean dependent var  1.247197  S.D. dependent var  0.057086 

Sum squared resid  0.024910  S.E. of regression  0.035292 

R-squared  0.652541  Adjusted R-squared  0.617795 

F(2, 20)  18.78037  P-value(F)  0.000026 

Log-likelihood  45.88600  Akaike criterion -85.77200 

Schwarz criterion -82.36552  Hannan-Quinn -84.91528 

rho  0.296481  Durbin-Watson  1.396870 

 

 

Test for normality of residual 

 Null hypothesis: error is normally distributed 

 Test statistic: Chi-square(2) = 2.2375 

 with p-value = 0.326688 

 

White's test for heteroskedasticity 

 Null hypothesis: heteroskedasticity not present 

 Test statistic: LM = 4.49856 

 with p-value = P(Chi-square(5) > 4.49856) = 0.480077 

 

Test for collinearity 

 Minimum possible value = 1.0, Values > 10.0 may indicate a collinearity problem 

 Bc_premium_1    1.001 

 Youth_Unemp_1    1.001 

 

Chow test for structural break at observation 2008 - 

 Null hypothesis: no structural break 

 Test statistic: F(3, 17) = 2.57143 

 with p-value = P(F(3, 17) > 2.57143) = 0.0881883 
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Table 5 – Results of Regression OLS1a 

Source: Author’s estimations made in gretl. 
 

 

Model 1a: OLS, using observations 1989-2007 (T = 19) 

Dependent variable: Bc_Tuitions_GDP 

 

  Coefficient Std. Error t-ratio p-value  

const 1.03387 0.202876 5.0960 0.00013 *** 

Bc_premium_1 -0.25138 0.14265 -1.7622 0.09839 * 

Interest_rates_1 1.16267 0.532634 2.1829 0.04535 ** 

Youth_Unemp_1 0.0281551 0.00718994 3.9159 0.00138 *** 

 

Mean dependent var  1.237678  S.D. dependent var  0.056948 

Sum squared resid  0.012952  S.E. of regression  0.029385 

R-squared  0.778117  Adjusted R-squared  0.733741 

F(3, 15)  17.53444  P-value(F)  0.000036 

Log-likelihood  42.30392  Akaike criterion -76.60785 

Schwarz criterion -72.83009  Hannan-Quinn -75.96850 

rho  0.252853  Durbin-Watson  1.436542 

 

White's test for heteroskedasticity - 

 Null hypothesis: heteroskedasticity not present 

 Test statistic: LM = 4.84947 

 with p-value = P(Chi-square(9) > 4.84947) = 0.847228 

 

Test for collinearity 

 Minimum possible value = 1.0, Values > 10.0 may indicate a collinearity problem 

 Bc_premium_1    2.003 

 Interest_rates_1    1.607 

 Youth_Unemp_1    1.695 

 

Test for normality of residual - 

 Null hypothesis: error is normally distributed 

 Test statistic: Chi-square(2) = 3.60307 

 with p-value = 0.165045 
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Table 6 – Results of Regression OLS2 

Source: Author’s estimations made in gretl. 
 

 

Model 2: OLS, using observations 1990-2011 (T = 22) 

Dependent variable: d_Bc_Tuitions_GDP 

 

  Coefficient Std. Error t-ratio p-value  

const -0.00154729 0.00651458 -0.2375 0.81468  

d_Youth_Unemp_

1 

0.00770089 0.00465219 1.6553 0.11347  

 

Mean dependent var  0.001043  S.D. dependent var  0.030866 

Sum squared resid  0.017596  S.E. of regression  0.029661 

R-squared  0.120496  Adjusted R-squared  0.076521 

F(1, 20)  2.740102  P-value(F)  0.113467 

Log-likelihood  47.22571  Akaike criterion -90.45142 

Schwarz criterion -88.26934  Hannan-Quinn -89.93739 

rho -0.086532  Durbin-Watson  2.151999 

 

White's test for heteroskedasticity - 

 Null hypothesis: heteroskedasticity not present 

 Test statistic: LM = 0.845517 

 with p-value = P(Chi-square(2) > 0.845517) = 0.655237 

 

Test for normality of residual - 

 Null hypothesis: error is normally distributed 

 Test statistic: Chi-square(2) = 2.0884 

 with p-value = 0.351973 
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Stationarity tests 
 

Variable: Tuitions 

 

Augmented Dickey-Fuller test including 4 lags of (1-L)Bc_Tuitions_GDP, (max was 

8, criterion modified AIC), unit-root null hypothesis: a = 1 

 

   with constant and trend  

   model: (1-L)y = b0 + b1*t + (a-1)*y(-1) + ... + e 

   1st-order autocorrelation coeff. for e: 0.044 

   lagged differences: F(4, 12) = 0.433 [0.7821] 

   estimated value of (a - 1): -0.103945 

   test statistic: tau_ct(1) = -0.429331 

   asymptotic p-value 0.9866 

 

KPSS test for Bc_Tuitions_GDP (including trend) 

T = 24, Lag truncation parameter = 2 

Test statistic = 0.181291 

 

                           10%      5%      1% 

Critical values: 0.123   0.149   0.208 

Interpolated p-value 0.028 

 

 

 

 

Variable: Bachelors’ Premium 

 

Augmented Dickey-Fuller test including one lag of (1-L)Bc_premium, (max was 8, 

criterion modified AIC), unit-root null hypothesis: a = 1 

 

   with constant and trend  

   model: (1-L)y = b0 + b1*t + (a-1)*y(-1) + ... + e 

   1st-order autocorrelation coeff. for e: -0.000 

   estimated value of (a - 1): -0.594703 

   test statistic: tau_ct(1) = -2.55849 

   asymptotic p-value 0.2997 

 

KPSS test for Bc_premium (including trend) 

T = 24, Lag truncation parameter = 2 

Test statistic = 0.124051 

 

                           10%      5%      1% 

Critical values: 0.123   0.149   0.208 

Interpolated p-value 0.099 
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Variable: Interest Rates 

 

Augmented Dickey-Fuller test including one lag of (1-L)Interest_rates, (max was 8, 

criterion modified AIC), unit-root null hypothesis: a = 1 

 

   with constant and trend  

   model: (1-L)y = b0 + b1*t + (a-1)*y(-1) + ... + e 

   1st-order autocorrelation coeff. for e: -0.040 

   estimated value of (a - 1): -0.664328 

   test statistic: tau_ct(1) = -4.06594 

   asymptotic p-value 0.006994 

 

KPSS test for Interest_rates (including trend) 

T = 24, Lag truncation parameter = 2 

Test statistic = 0.0753644 

 

                           10%      5%      1% 

Critical values: 0.123   0.149   0.208 

 

 

 

 

Variable: Federal Aid 

 

Augmented Dickey-Fuller test including 4 lags of (1-L)FedAid_GDP, (max was 8, 

criterion modified AIC), unit-root null hypothesis: a = 1 

 

   with constant and trend  

   model: (1-L)y = b0 + b1*t + (a-1)*y(-1) + ... + e 

   1st-order autocorrelation coeff. for e: -0.034 

   lagged differences: F(4, 12) = 0.220 [0.9222] 

   estimated value of (a - 1): 0.0165608 

   test statistic: tau_ct(1) = 0.0444584 

   asymptotic p-value 0.9968 

 

KPSS test for FedAid_GDP (including trend) 

T = 24, Lag truncation parameter = 2 

Test statistic = 0.188987 

 

                            10%      5%      1% 

Critical values: 0.123   0.149   0.208 

Interpolated p-value 0.023 
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Variable: Youth Unemployment 

 

Augmented Dickey-Fuller test including 5 lags of (1-L)Youth_Unemp, (max was 8, 

criterion modified AIC), unit-root null hypothesis: a = 1 

 

   with constant and trend  

   model: (1-L)y = b0 + b1*t + (a-1)*y(-1) + ... + e 

   1st-order autocorrelation coeff. for e: -0.044 

   lagged differences: F(5, 10) = 1.705 [0.2210] 

   estimated value of (a - 1): 0.100884 

   test statistic: tau_ct(1) = 0.228058 

   asymptotic p-value 0.9983 

 

KPSS test for Youth_Unemp (including trend) 

T = 24, Lag truncation parameter = 2 

Test statistic = 0.150213 

 

                           10%      5%      1% 

Critical values: 0.123   0.149   0.208 

Interpolated p-value 0.049 


