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Introduction

The collapse of the subprime market which has triggered the current global
depression has initiated an extensive debate on whether the enormous expansion of
finance and the deregulation of financial markets over the last thirty years was the
actual cause of the crisis. The answer to this question has important implications for
the appropriate economic policy to face the crisis and the effectiveness of rules of
financial regulation and financial market reform. As the crisis approaches its 13th
year these matters tend to become more complicated rather than resolved. The
socialization of private losses through state and central bank money has more than
doubled sovereign debt on a global scale. At the same time, interest rates have
collapsed due to the unlimited liquidity provided by central banks, while stock
market prices in the US and the EU increased to record heights. Finally, a huge
growing notional amount, approaching at its maximum 25 times the world GDP, of
derivative contracts, mostly over-the-counter (OTC) contracts, hangs over the global
financial markets.1

The theory of asset pricing plays a key part in the formulation of an argument
addressing these issues. However, it is underplayed in the literature. The concept of
‘moral hazard’ (Farhi and Tirole 2012) indicates that, in deregulated markets,
practitioners may cause mispricing of financial assets. The argument is that if bank
and financial corporation managers know they can transfer their risks to the society,
or that they will be ‘bailed out’ by the state and the central banks if their ‘bets’ go the
wrong way, they will probably take positions2 which will distort financial asset
prices. However, the relevant literature makes no express reference to the
determinants of ‘fair’ asset prices. The same holds true for the theories of
‘financialization’. Although, in all versions of the concept, extensive reference is
made to various aspects of finance and different types of financial assets, no attempt
to ‘price’ financial assets is made (Tomé 2011). It is only behavioral finance
economists (Shiller 2009, Roubini and Mihm 2011) and market practitioners (Taleb
2007) who attempted to deal with the matter. However, their methodology is not
different. In the ‘behavioral finance’ literature the crisis is a consequence of the burst

1 Shaikh (2016: 231) reports 1.4 quadrillion USD of derivatives outstanding three years into the
crisis, ‘23 times the total value of the world GDP’. The relevant BIS report for June 2011 (dividing the
figure by 2 to acknowledge that the contract involves at least one buyer and one seller) reports 708
trillion (BIS 2011). Since these contracts are mostly OTC transactions the risk implemented by this
outstanding amount is certainly greater than the notional amount divided by 2. The value for the first
half of 2020 was USD 606.810 trillion (BIS 2020).

2 That they would not take in the absence of such expectations.
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of ‘asset bubbles’ resulting from ‘irrational behavior’ (Mullainathan and Thaler
2000).3 Nicholas Taleb on the other hand, in the tradition of mathematicians who
place the emphasis on the properties of the time series of asset returns (Mandelbrot
and Hudson 2004), considers the crisis a ‘black swan event’* which cannot be
explained analytically, or reflects a sudden change in investment behavior. This is
peculiar, to say the least, since the economics profession knows for more than thirty
years, that financial asset prices and returns are not in line with the conclusions of
‘Modern Investment Theory’ (Shiller 1989, Leroy and Porter 1989, Mehra and
Prescott 1985, Fama and French 1992, 2004, Caballero, Farhi and Gourinchas 2017).
Nevertheless, most of the explanations mentioned above imply that the same models
which constantly fail empirical testing are the benchmark. In other words, when
many of these theorists talk about mispricing, they imply that actual asset prices
were significantly different from the prices calculated from mainstream models like
the Capital Asset Pricing Model (CAPM), or Arbitrage Pricing Theory (APT).

The key argument developed herein is that financial asset returns are in line with
corporate fundamentals. This means that although aberrations may occur,
fundamentals rule in the end. Therefore, it was not actual prices that were well off
‘fair’ prices, but mainstream models that cannot provide us with a reliable set of
asset prices. Moreover, the persistent mispricing of derivatives and asset-backed
securities is due to wrong assumptions regarding the level, volatility, and
distribution of returns of the underlying assets (Stravelakis 2014). In this regard, the
theoretical prerequisites, the mathematical formulation and the theoretical and
policy implications of an alternative model that determines asset returns directly
from the corporate fundamentals are presented here. The assumptions of the model
are empirically tested, for stocks, with data from the S&P 500 index going back to the
19th century.

In a 1997 paper, Anwar Shaikh outlined a framework for stock valuation from the
fundamentals. The core of his argument is that ‘real competition’ (Botwinick 1993,
Mueller 1986), as opposed to ‘perfect competition’, constantly alters the rate of
return on corporate investment. This means that - contrary to the postulations of
modern investment theory (Elton and Gruber 1991), it is the ‘incremental rate of

3 Robert Shiller in 2000 used the term ‘irrational exuberance’ for the title of his book (Shiller
2009). The phrase has been coined by the then-Federal Reserve Board chairman, Alan Greenspan in a
speech delivered at the Annual Dinner and Francis Boyer Lecture of The American Enterprise
Institute for Public Policy Research on December 5, 1996 (Greenspan 1996).

4 A rare, unexpected event resulting from a sudden change in behavior. However, financial crises
of various intensities and durations were quite common during the neoliberal era. As Roubini and
Mihm (2011) point out, they are ‘white’ rather than ‘black’ swans.
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profit’ that is the determining variable. The ‘incremental rate of profit), i.e., the rate
of profit on new investment, is a highly volatile measure, which usually differs from
the average rate of profit both in measure and variability. The ‘incremental rate of
profit’ also regulates the mobility of capital between industries, as well as between
the corporate and financial sectors (Geroski 1990). Therefore, it is also the required
rate of return of the stock exchange since it is the measure around which corporate
and stock market returns tend to become equalized. The same rationale can be
extended to the (mis)pricing of ‘derivatives’ and ‘asset-backed securities’” when
mainstream models, like the Black-Scholes option pricing model (Black and Scholes
1973), are applied (Stravelakis 2014). Due to the volatility of the ‘incremental rate of
profit’ and the consequent uncertainty which underlies financial investments in real-
time, this equalization is a turbulent process where corporate, stock and financial
market rates of return constantly fluctuate around each other never becoming
exactly equal. Consequently, financial asset valuation should rely on short-term
profitability which reflects transitory factors including short-run disequilibrium
dynamics. This means also that empirical testing should directly use corporate data,
instead of making assumptions on its characteristics, as it is done in mainstream
theory. Due to its reliance on short- term profitability, the theory is referred to as the
‘Profit-Based Approach’.

The argument presented in Shaikh 1997 is elaborated further herein. First, a full
critique of modern investment theory is presented placing the emphasis on the
significance of the assumption of perfect competition and perfect capital markets for
the solution of mainstream asset pricing models and the conclusions of the efficient
market hypothesis. Furthermore, the model is extended to encompass, derivatives
and ‘asset-backed securities’ at the analytical level. Finally, the theoretical and policy
implications of the ‘Profit-Based Approach’: a) on the causes and trigger mechanism
of depressions and b) on the determination and limits of regulatory policies are
considered.

A few introductory words on the implications of the ‘profit-based approach’ are
appropriate here. The idea that the valuation of financial assets reflects the
underlying conditions of profitability is in line with the understanding of
accumulation in Capitalism in the classical/Marxian tradition. Capitalism develops
in ‘long waves’ where periods of growth give way to periods of depression, a pattern
inherent in the mode of production throughout its history (Ayres 1939, Kondratieff
1984, Shaikh 1992). Read together with the conclusion of the previous paragraph
this means that when severe stock market and financial assets fluctuations precede a
depression this is not due to asset mispricing, owing to some market distortion. It
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reflects the underlying conditions of corporate profitability. In short, the cause of the
crisis lies in the sphere of production and the contradictions of the profit motive. The
reason that financial turmoil may precede the crisis is that financial asset returns are
associated with the highly volatile incremental rate of profit, rather than the average
rate of profit. This explains why sudden and severe financial market fluctuations
may trigger major depressions such as the stock market crash of 1929 and the
subprime market collapse in 2007 (Stravelakis 2012, 2014).

This understanding of the underlying causes and the trigger mechanism of
depressions addresses major analytical shortcomings of the mainstream and certain
heterodox crisis explanations. If the cause of the current depression lies in the
sphere of finance and is due to mispricing, as suggested by the theories mentioned
above, a crisis may occur at any time. Everyone knows that mainstream asset pricing
models never exhibited satisfactory empirical performance. In other words, asset
mispricing is the rule, rather than the exception, when mainstream asset pricing
models are used as the benchmark. Therefore, financial market corrections should
be quite frequent and indeed they are, albeit for different reasons than those
suggested by mainstream models. Nevertheless, the numerous financial panic
episodes which occurred over the last thirty years, such as, the Black Monday in
1982 and the Asian Crisis in 1999, or the burst of the dot.com bubble in early 2000
did not result in anything even close to what the world has witnessed following the
default of Bear Sterns in 2007. Consequently, depressions have additional
prerequisites besides stock and financial market panics. By associating stock returns
and interest rates with profitability, [ attempt to show analytically that interest rates
explode when the profit rate remains below a certain limit; the ‘rate of profit of
enterprise’ turns zero or negative and normal accumulation turns to a crisis (Shaikh
1992, Stravelakis 2012). Furthermore, I show analytically that these events may be
preceded by severe stock and financial market fluctuations (Stravelakis 2014).
These analytical conclusions suggest also that bank recapitalization will have a
restricted impact on output and employment because debts are already too high and
profits too low for funds to end up supporting corporate investment. This is the
reason that despite the trillions disbursed to socialize private losses on a global scale
and the consequent surge of sovereign debt worldwide, the economy has entered a
long period of zero or weak growth and capital impairment, rather than exiting the
depression.

Moreover, the ‘profit-based approach’ can explain the increase in stock market
indexes and other phenomena related to the 2007-2010 breakdown and its
aftermath. The incremental rate of profit remained in line with stock market indexes

8



during the collapse of 2007 and the recovery which followed. To give a brief
indication, the cumulative (aggregate) real incremental rate of profit for the period
2007-2016 is 32.5% and the real cumulative (aggregate) return of the S&P 500 is
30,2% during the same period, consequently the yearly average real incremental
rate of profit is 3.6% and the average real return on the S&P 500 is almost equal
3.35%. In Chapter 4 (Figure 4.3) I present a simulation ending in January 2020
showing that this result holds almost up to date. Shaikh (1997) has found similar
results for the period 1947-1992. In Chapter 4, using earnings per share as a proxy
for the incremental rate of profit I will show that the relations between profitability
and stock market return hold since 1871.

The profit-based approach also explains the persistent mispricing of derivatives and
asset-backed securities by the traditional methods of valuation (Black-Scholes
option pricing, outright forward pricing, asset backed securities pricing, etc.). This is
due to the erroneous assumptions of mainstream theory on the determination, the
probability distribution and the variability of returns of the underlying assets. The
idea that financial asset prices and returns are determined by corporate
fundamentals that exhibit high and persistent variability and trends indicates that
any pricing theories based on stationary returns exhibiting limited volatility are
wrong. In this context, the excessive impairment of ‘fictitious capital’, for example,
capital recorded in the ‘notional amount’ of derivative contracts, is possibly
reflecting a breakdown in the valorization of productive capital. I have shown
elsewhere (Stravelakis 2014) that this can explain the trigger mechanism of the
current depression, as well as the persistent growth of the aggregate notional
amount of derivative contracts to figures reaching 25 times the world GDP. The Bank
for International Settlements reports that the estimated notional amount of
derivative contracts in June 2016 is about 544 trillion US dollars (BIS 2016), which
means that taking both sides of the contract a total of more than 1 quadrillion
dollars. In June 2020, this number was USD 606 trillion (BIS 2020). This amazing
phenomenon resulted from financial accommodation of derivative credit lines®

5 Derivative credit lines can support a notional amount even five times the amount of the line. A
contract covers a portion of the line equal to the ‘implied volatility’ of the underlying asset. For
example, if one buys an outright forward contract, a common form of an OTC contract, of notional
amount 1 million in currency exchange rates he will use only 200,000 of derivative line because the
implied volatility is usually assumed at 20%. If the asset exhibits volatility greater than 20% and the
line is covered, then he will have to come up with cash, apply for an extension of the line or face
forced liquidation of his position. The growth of the derivative market, especially the OTC market,
was based on involving more people in the trade, extending lines to roll over positions and offering
structured products to make up for the losses.



before and after the outburst of the crisis and it can unleash a new major crisis
episode in the immediate future.

The conclusions of the ‘Profit-Based Approach’ of asset pricing have important
implications for financial regulation. Mainstream theory has suggested that
regulation would be effective if it restrains ‘moral hazard’ and addresses
‘asymmetric information’ by resolving the ‘principal-agent’ problem. In this regard,
proposals for caps on bank managers' bonuses, legislation limiting state guarantees
on deposits and greater transparency in the financial statements of banks and
financial intermediaries in general, dominate academic debates and policy rules.
Nevertheless, because of the highly volatile asset returns, financial corporations
operate in a world of true uncertainty, as opposed to calculable risk. Therefore, any
regulatory policy relying on the assumption that crises result from financial markets
distortion, attributed to moral hazard issues, for example, will prove insufficient as
zero or weak growth turns unstable, an event usually preceded by increased
amounts of speculative investments. Financial regulation should focus on what kind
of assets financial intermediaries can sell and what kind of assets banks, pension
funds, corporations and the broad public can hold to protect taxpayers from future
bailout costs at least in part (Stravelakis 2014).

The current thesis is broken down into four chapters. The first two focus on a
presentation and critique of modern investment theory. The main assumptions and
models of mainstream asset pricing will be presented in their context. The emphasis
is placed on the association of modern investment theory models with neoclassical
equilibrium and their empirical performance. Chapter three outlines the theoretical
foundations of the ‘profit-based approach’ and presents its assumptions and
implications. The final chapter presents an empirical evaluation of the S&P 500
index.
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Chapter 1
Equalization of Risk-Adjusted Rates of Return and the Present
Value Principle

This chapter elaborates on the basic postulates of mainstream theory in contrast to
certain assumptions of the ‘profit-based approach’. The economics underlying the
present value principle and its empirical performance is the main tool for this
endeavor. Emphasis is placed on the assumption of the constant required rate of
return underlying the principle. This property is mainly responsible for the poor
empirical performance of Dividend and Earnings Cash Flow models of stock
valuation. In this regard, the relevant literature is presented and discussed. By
elaborating on the association of constant or slowly varying required returns with
neoclassical equilibrium, the economics underlying the present value formula
becomes evident. These analytical insights are used for the presentation of the
‘equity risk premium puzzle’ which mystifies mainstream finance theory. [ show that
the ‘puzzle’ stems from the assumptions of stationary returns and, consequently,
calculable risk. This finding will prove useful in understanding the different
analytical foundations of mainstream theory and the ‘profit-based approach’.

1a. The Economics of the Present Value Formula
Mainstream ‘Modern (finance) Investment Theory’ is based on the notion of

equalization of risk-adjusted rates of return. As we will show in this and the next
chapters this holds for the CAPM and APT models, the Markowitz risk-return trade-
off, and the equality of expected and actual returns in the efficient market
hypothesis. Equalization is a concept with a general application in mainstream
economics.® As I will show briefly in section 1c and elaborate in chapters 3 and 4,
equalization of returns holds also, under a different rationale of course, for the
alternative asset pricing framework presented herein.

For the mainstream argument, important aspects of the process of equalization
become evident by looking closer to the present value principle. The basic idea is
that financial asset returns remain in line with an underlying required rate of return.
This will become apparent from the following elaboration/derivation of the present

value formula:

6 The ‘law of one price’ is one characteristic example. Indeed, it was there at the very beginning of
modern economics as the ‘Law of Indifference’ (Jevons 1879: 98-103).
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The actual rate of return is given by the following formula:

r E% (1.1)

t

Definition 1.1 refers to stocks. In mainstream theory, however, risk-adjusted rates of
return on stocks, bonds, and financial assets, in general, are equalized.” Therefore,
the present value principle applies to financial asset valuation over-all. Returning to
equation 1.1, the definition is quite straight forward. The return for buying a stock at
a time (t) and holding it until the time (¢+1) is equal to the change in stock price (4P)
between time (t) and time (t+1) plus the company dividend (D) distributed in period
(t+1). The definition can be solved for the current stock price in which case it looks
as follows:

Dt+1 Pt+1 (12)

" 1+rror.  1+rror,

Although equation (1.2) comes directly from definition (1.1), it is quite different. The
current stock price is the present value of expected prices and dividends discounted
by a required rate of return denoted by rror;.

Expression (1.2) can be expanded further by substituting a similar equation for Pty

on the righthand side of Eq. (1.2), in which case it will read as follows:

D D P
P = t+1 t+2 t+2 1.3
o+ rrort)+(1+ rror,)(1+ rrort+1)+(1+ rror, )(1+rror,, ) (13)

In the same fashion, the last term in the right -hand side can take infinite
substitutions. Assuming that the residual term, i.e., the last term in the righthand
side of (1.3), will tend to zero as the form is expanded further and that the required
rate of return is constant, we arrive at the familiar Dividend Discounted Cash Flow
(DCF) formula. As we all know the equation, in our case Eq. (1.4), tells us that stock
prices are equal to the present value of future dividends:

7 This is the key concept of the ‘risk free asset rate of return’ which underlies mainstream models.
In neoclassical equilibrium, the risk-free rate of return is the rate of interest. The return on risky
assets include the risk-free asset and the ‘risk premium’ associated with the asset. This concept is
introduced in section (1c.2) and is derived/ elaborated further in chapter 2.

12



P= Do ot D., (1.4)

(1+rror) (1+rror)’

Under the additional assumption that dividends grow at some constant rate (g),
reflecting growth in corporate profitability under a fixed rate of distribution
between dividends and retained earnings, the formula in (1.4) is modified to read
the Gordon model (Gordon 1962).

P =L, rror > g (1.5)
rror —g

1b. The Required Rate of Return in Present Value Models: Theory and
Empirical Performance

Although the required rate of return (rror;) has not been specified yet, we rushed to
assume that it is constant. This assumption was crucial for the derivation of the
present value formula. Yet, it raises an important theoretical question: Is this is a
matter of mathematical tractability of the present value formula itself, or a result
justified also by the underlying theory?

If we assume perfect competition and perfect capital markets, the required (risk-
adjusted) rate of return is the long-term interest rate. A measure which in
neoclassical theory does not exhibit any inherent variability or any long-term trend.
Furthermore, as we will elaborate in this and the next chapter, the properties of the
rate of return (profit) in neoclassical equilibrium imply also calculable risk and a
roughly stable risk premium. Nevertheless, constant or slowly varying dividends and
required returns are also the reason for the poor empirical performance of present
value models (DCF, ECF, Gordon, etc.).

In a series of papers written in the 1980s Robert Shiller brought to our attention that
variations in stock prices cannot be explained by the volatility of corporate
dividends (Shiller 1981, 1989a, 1989b). His insight was that, in an efficient market,
the variance of present value stock prices calculated by equation (1.4) above must be
greater than the variance of actual stock prices and price indexes (Shiller 1981,
LeRoy and Porter 1981). This result can be derived easily if we write the ‘efficient
market’ model as follows:
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P=P + U, (1.6)

Where P is either a stock price or stock index price estimated by a DCF model (Eq.
1.4). Accordingly, P* denotes actual prices and U is the forecast error. Actual prices
and the forecast error are assumed uncorrelated. Therefore, the variance of the
estimated prices is the sum of variances of actual prices and the error term. In this
context, the following relation holds:

VAR(R)=VAR(PR")+VAR(U,)=VAR(R)>VAR(P’) (L7)

Both in the case of individual stocks as well as indexes, the variance of the forecast
error is positive. This means that if the efficient market hypothesis holds the
variance of present value prices must be greater than the variance of actual prices. A
mere comparison of the time series of present value and actual prices is sufficient for
rejecting the efficient market hypothesis if expected prices are estimated from
present value models.

In his 1989 paper, Shiller extends this result further. The efficient market model has
a second important property. If we have two individual stocks or the off-diagonal
element of the variance-covariance matrix of a portfolio or a stock index, then the
covariance of actual prices should be equal or greater than that of present value
prices. This implies of course that the covariance of the forecast error terms is less
than zero. In mathematical notation:

if Cov(P,,P,)=Cov(P;,P;)+Cov(U,,U,)

it jt

*

then Cov(P,,P, )< Cov(P;,P;)if Cov(U,,U; ) <0 (1.8)

Equation (1.8) simply tells us that if the covariance of actual prices is to exceed that
of present value prices, then the forecast error term of the two share prices must be
negatively correlated. In the context of an ‘efficient market’, this case is referred to as
‘positive information pooling’. This means that, in an efficient market, there is an
advantage in predicting the aggregate, or index price, of two stocks rather than the
price of each stock separately since the variance of the error terms for the index will
be less than the sum of the variances of its components denoted herein by (U).
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Equation (1.8) is therefore a way of generalizing inequality (1.7) to include
covariance. Regretfully, this version of the efficient market model fails empirical
testing as well. In all calculations conducted by Shiller the covariance of the error
terms is positive (Shiller 1989).

This latter result is so important that it questions the heart of portfolio choice
theory. It suggests that portfolios exhibit excess volatility compared to the sum
volatility of the assets which comprise it when equilibrium prices are calculated
from present value models.

In mathematical notation, the empirical investigation in Shiller 1989 shows that:
Cov(U,,Uy)>0  (1.9)

Therefore, excessive volatility portfolios are the norm in capital markets if expected
prices are calculated from DCF models. Other empirical studies show the striking
difference between actual and present value prices (Shiller 1989b). In short present
value, models fail the assumptions of portfolio choice theory, the efficient market
hypothesis, and empirical relevance in general.

1c. The Profit Based Approach
The empirical performance of the present value models poses important theoretical

issues. Although these models begin from the key notion of equalization of returns
between sectors® they apply restrictive assumptions that undermine their
explanatory power. Specifically, the assumed smooth growth of dividends and,
mainly, the constant discount factors lead to poor empirical results. Moreover, the
basic postulates of the efficient market hypothesis and portfolio choice theory are
empirically rejected, if investment decisions are formulated on the grounds of
present value models (Shiller 1981, 1989a, 1989b). The obvious question is whether
these results are confined to the present value models as implied by some
mainstream theorists (Campbell 1991) or they relate to modern investment theory
overall.

One way of addressing the matter is to consider a possible alternative and elaborate
on its assumptions in contrast to modern finance theory, in general, and present
value models, in particular. Such an alternative has been outlined by Anwar Shaikh

8 Meaning the corporate and the financial sector
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(Shaikh 1997). Although he retains the key assumption of equalization between
corporate and stock market returns, he attempts to describe the process by
extending the classical/Marxian theory of competition. The latter suggests that
competition creates both the tendency of equalization but also the differentiation of
rates of return. In commodity markets, competition inside the same industry tends
to differentiate rates of return, whereas competition between industries tends to
equalize them. The overall result is a turbulent process where rates of return
ceaselessly fluctuate around each other (Botwinick 1993, Mueller 1986).

In chapter 3 I will extend this concept to encompass interest rates and will consider
its implications on the valuation of derivatives and asset-backed securities. For now,
we will confine our analysis only to stocks. Stocks are the only financial asset where,
both in mainstream theory and the ‘profit-based approach’, returns between the
corporate and the financial sector are expected to be (roughly) equal.? Yet, the
anticipated dynamics of expected returns and the equalization process are quite
different in the two theories.

1c.1. Capital Mobility and Equalization of Rates of Return under Constant and Variable
Incremental Rates of Return
In the context of the ‘profit-based approach,” the question is how the turbulent rate

of return of the corporate sector reflects on stock market returns and vice versa. To
address the matter, we need to answer two questions. First, the behavior of stock
market participants, since we have a large number of non-capitalist participants in
the stock exchange.10 Second, we must specify which rate of return is relevant to the
mobility of capital, since it is the mobility of capital between the corporate and the
financial sector that brings the equalization of returns. These issues will be dealt
with in a formal way in Chapter 3; however, some preliminary remarks are
appropriate here.

For the first question, the answer is that only financial capital can make sufficient
additions or subtractions of capital, thereby regulating the required rate of return.
This means that financial capital rules over non-capitalist small investors. In short,
the ‘profit-based approach’ argues the exact opposite from the main conclusion of
the ‘efficient market hypothesis’. The latter argues that the absence of restricted or
‘asymmetric information’ ensures everyone will receive the average market return.

9 In the ‘profit-based approach’ interest rates are expected to remain below the profit rate of the
corporate sector during periods of normal accumulation. As In will show in chapter 3 this has nothing
to do with risk but with the competition between borrowers and lenders and the consequent
equalization of returns between different applications of capital (Stravelakis 2012, Shaikh 2015).

10 The people we call small investors in everyday language.
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In contrast, for the ‘profit-based approach’ the amount of capital under management
matters since financial capital regulates the rate of return. The underlying reasoning
lies in the response to the second question.

It is quite reasonable to assume that the rate of return on the most recent
investment regulates the mobility of capital between sectors (Cohen et al. 1987).11
Shaikh calls this measure the incremental rate of profit (hereafter Irop) and we will
stick to the same terminology. If investment in a sector of the economy exhibits
higher returns, this will attract fresh funds to that sector. A highly volatile
incremental rate of profit implies unceasing adjustments between commodity and
financial markets because the equalization of returns between the corporate and the
financial sector is constantly disrupted. The reason for the disruption is capitalist
competition in the classical sense. It brings the persistent differentiation of returns
between corporations, industries, and sectors, resulting from the introduction of
new products and production techniques. This means that causality runs from the
commodity to the financial sector. In other words, the stock market rate of return
tends to become equalized with the incremental rate of profit.l2 For these
adjustments to take place sufficient additions or subtractions of capital constantly
occur in the financial markets. The magnitude of the required flows suggests that
only financial capital is capable of effectively mobilizing such funds and/or build
adequate financial assets positions. In this regard, it regulates the rate of return.

One of the key arguments elaborated herein is that constant (or slowly varying),
versus highly variable, required rates of return reflect the different theoretical
foundations underlying mainstream finance theory and the ‘profit-based approach’
respectively. This will become evident from the determination of the incremental
rate of profit and the elaboration of the equalization between corporate and stock
market returns in mainstream theory which follows.

For mainstream theory, the incremental rate of profit is assumed constant or slowly
varying for the life of the investment. In an important paper Elton and Gruber (1976)
analytically investigate investment selection, required return, and equalization of
returns from the mainstream perspective. They investigate alternative ‘investment

11 As I will refer in passing in various instances and elaborate in chapter 3, contrary to mainstream
theory, but very much in line with the profit-based approach the incremental rate of profit is expected
to be different from the average rate. This result has important implications on stock valuation and
the analysis of financial crises as the trigger mechanism of major depressions (Stravelakis 2014).

12 In the same fashion competition between borrowers and lenders (Stravelakis 2012), leading to
equalization between corporate and banking rates of return (Shaikh 2015), ensure that corporate
loan and bond rates remain below the rate of profit and consequently equity returns.
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opportunities schedules’ and their evolution in time. The simplest assumption taken
under this rationale is that the growth rate of total investments available at any rate
of return is constant over time. This implies that two or more corporations
undertaking the same or similar investments will not compete for market shares by
lowering prices. Both will act as price takers trying to maximize profit given the
market price. Their choice may only affect the number of investment opportunities
available for the future at any rate. If the rate of growth of investment opportunities
is constant, the investment opportunities schedule looks as follows (similar figures
can be found in Elton and Gruber 1976: 527-528):

Figure 1.1

Marginal
Efficiency
of Capital

Available investments

Figure 1.1 shows that the marginal efficiency of capital is negatively associated with
the available investments, i.e., the greater the return, the less the number of
investments associated with it. The lines to the right-hand side of the black bold line,
which represents investment opportunities at the present, are associated with a
positive rate of growth in investment opportunities (C,>0). In other words, the future
promises more investment opportunities given the rate of return. The opposite case
is depicted by the lines to the left of the black bold line which implies negative
growth in investment opportunities. The special case where Cc,=0 represents the
Solomon (1963) constant investment model. It replicates a situation where
investment opportunities remain constant in time, as presented by the black bold
line. This means that corporations invest a fixed amount of their profits each period.

[t is easy to present this rationale algebraically. The key assumption is that current
investment is a function of past investment. This implies that returns remain
constant and, in this regard, required returns are determined exogenously. In Elton
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and Gruber (1976) this is presented in equation (1.10) where I have assumed that
(co) is positive for the sake of the example. The model can be written as follows:

I(t)=c,+CA(t)= % =, z—? , given than I (t)= z—? by definition, then,
dl dA
at _at
g(t):mz A =C,, C,>0 (1.10)
dt

Where A(t) is total assets, and I(t) is total investment. The latter is equal, by
definition, to the time derivative of total assets A(t). Assuming, at the same time, that
investment is a linear function of assets as in (1.10), investment opportunities will
grow at a constant rate (C,), the growth rate denoted by g(t).

This result has certain valuation implications which are summarized in equation
(1.11). The equation is the solution of the corporate value maximization exercise
presented in Elton and Gruber (1976) for exogenously determined time dependency

of Investments13.
ar
aI(0)

r+1(0) -2 =k (1.11)

In (1.11) (r) is the average rate of return earned from investments at time zero [(0)

and the partial derivative % the change in (r) due to changes in current

investment. Therefore, the term on the left-hand side is the marginal return on
investment. If growth is to be maintained the marginal return must be equal to the
exogenous shareholders’ cut-off rate of return (k).

The relation has a clear economic meaning. For sustainable growth, the rate of
return on investment (r) must be a positive function of the invested amount 1(0).
Otherwise, equation 1.11 indicates that the shareholders’ required rate of return (k)
will always exceed the return on investment. Therefore, no project will be
undertaken. In other words, (k) is the cutoff rate below which the corporation stops
investing. It comes as no surprise that under perfect competition greater investment
implies higher anticipated return. This point has triggered heated debate over the
years between mainstream and heterodox economists, but also inside the heterodox
tradition. For neoclassical economists, it is outrageous to assume that corporations
will undertake investments that involve a lower rate of profit. This also became the
contention of certain heterodox economists (Hilferding, Dobb, Okishio, Roemer).

13 The idea is that past investments given the exogenous investment opportunities rate ¢,
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However, all these heterodox economists share the neoclassical assumption of
perfect competition which suggests that all corporations are price takers. If contrary
to neoclassical assertions, corporations are prepared to cut prices in order to attack
the market share of their competitor things change dramatically. Corporations focus
on investments that involve lower production costs since they ensure a higher profit
margin at the prevailing price which goes together with the ability to introduce a
lower price. However, such investments usually involve higher investment costs and
higher total costs. “The productive powers of labor must be paid for” as Marx states
(Marx, 1973, Grundrisse: 776). On these grounds, the Marxian argument of the falling
rate of profit is developed. One of the implications of this argument is a highly
volatile rate of return on new investment. The long-term tendency of the rate of
profit to fall requires new investments involving new products and techniques which
enable capitalists to exploit workers more intensively. It materializes through
capitalist competition which is fought through the “
(Marx 1867, Capital, Vol. I: 626). This indicates among other issues that the notion of
risk is quite different between the classical and the neoclassical/modern finance

cheapening of commodities”

theory. In the classical context, but also in real life, a whole set of new products or
techniques can appear simultaneously altering corporate returns. Therefore,
financial investments take place in an environment of true uncertainty rather than
calculable risk. This is a matter that will come up here-below and in various
instances in this and the following chapters.

Before we move to this, some additional attributes of the analytical illustration laid
out above must be stressed. In the context of mainstream investment theory,
everybody knows the investment opportunities available. Consequently,
shareholders set the corporate required rate of return given the risk they are
prepared to undertake. Thereafter corporations adjust their projects to meet
shareholders’ requirements and as result asset values adjust to the required rates of
return. This implies that causality runs from the financial, to the corporate sector
which means also that required returns are equally available to big and small
investors, or, in other words, to both capitalist and non-capitalist stakeholders. It is
only privileged information or market distortions described by notions like the
‘principal-agent problem’ that can give an advantage to particular shareholders or
shareholders’ groups. Although equalization of returns between the corporate and
the financial sector is achieved through equation 1.11 the whole result rests on
corporate returns which are assumed roughly constant. Otherwise, the value
maximization exercise becomes impossible.
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Elton and Gruber (1976) suggest in their paper that the required rate of return (k) is
the cost of capital as in the so-called ‘Modigliani-Miller theorem’.14 The latter argues
that, in the absence of taxes, corporations are indifferent whether to finance their
activity through debt or equity (Modigliani and Miller 1958, 1963, Miller 1988). This
comes as no surprise since under a constant investment rate of return and smooth
investment opportunities there is no difference whether an investment is financed
via debt or equity, since the expected ‘rate of profit of enterprise’ will be roughly
constant.1> Therefore, corporate default risks are limited and random, in the sense
that massive defaults cannot occur in the neoclassical world.

In conclusion, both in mainstream theory and the ‘profit-based approach’ capital
mobility will tend to equalize corporate and stock market returns. However, the
process is quite different. In mainstream theory, due to perfect competition and
perfect capital markets, investors can identify their required rate of return which
serves as the cut-off rate on new investment. This means that the required rate of
return is roughly constant since investment opportunities are known in advance and
the rate of return remains the same for the lifetime of the investment. Consequently,
the average and incremental rates of return (profit) are (almost) equal. The above
reveals the rationale behind the constant discount factor in present value models
(DCF and ECF). In this world capital mobility between the corporate and financial
sectors is quite limited. Investors will add or withdraw equity funds to maintain
their required return (k). In practice, they will add capital when the rate of return
exceeds (k) and will withdraw capital when the rate of return falls below (k). This
implies further that equity trading will be extremely limited. In other words, in the
Modern Investment Theory world, stock market positions are long-term rather than

short-term.

1c.2. Consumption versus Profitability or Risk versus Uncertainty
As already noted, contrary to modern finance theory, the profit-based approach

anticipates highly volatile returns on new investment. On these grounds, it is

14 This is the reason Elton and Gruber formulate their valuation model as an Earnings Cash Flow
Model rather than a Dividend Cash Flow Model. Under the Modigliani-Miller theorem distribution
between dividends and retained earnings plays no part in company valuation.

15 The rate of profit of enterprise is the difference of the rate of profit with the rate of interest. In
the context of Modern Investment Theory this is considered as a measure of risk. For Mary, it is the
main determinant of corporate investment. In the Modigliani Miller theorem, this wedge is assumed
roughly constant. It could be no different in a world where investment lifetime rate of return is
known in advance and is closely related to the interest rate which is the risk-free rate of return.
Therefore, capital structure plays no part in required returns, in the absence of taxes.
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reasonable to attempt to estimate the rate of return on new investment directly from
corporate or national income accounts data since competition will constantly bring
new values for this measure. One way of specifying this variable is to calculate the
rate of return from the ratio of average profit to the total capital invested. However,
this is more of an average rate of profit rather than an incremental one. In other
words, it is an attempt to estimate the lifetime rate of return on investment without
the restrictive assumptions of mainstream theory?16.

Nevertheless, the incremental rate of profit is a short-run measure. Therefore, its
definition must reflect this property. Variations in current corporate profitability can
serve the purpose since current corporate profits reflect transitory factors including
short term disequilibrium dynamics. Studying business cycles as well as crises and
depressions has shown that current corporate profitability exhibits great
fluctuations during such periods. Moreover, additional aspects reflecting immediate
developments in the corporate competitive struggle also reflect on current
profitability. Generalizing, the notion of capitalist production as production for
profit, which underlies the classical political economy, implies also highly volatile
profitability. Therefore, given our previous discussion on causalityl’, we can
anticipate that extremely high or low profits alter capital flows which bring new
profit and loss positions in the stock exchange. This implies that stock market
investments are inherently short term. The latter means also that investment
decisions are taken in real-time under conditions of true uncertainty, as opposed to
calculable risk.

Important theoretical issues relating to the nature of risk arise from this last point.
Calculable risk is based on the idea of a risk-free rate. The notion of a rate of return
earned by every company or investor stems from neoclassical equilibrium where the
(risk-free) rate of return is the rate of interest. However, the level and volatility of
the (risk-free) rate of interest also determine the level of the risk premium. The
reason is that volatility of returns, both on the ‘risk-free rate’ and ‘risky assets’, is
expected to come only from fluctuations in the rate of growth of per capita

16 Although the average rate of profit takes account of variations in capacity utilization it is a ‘slow’
variable in Marxist political economy. Its main component the ‘basic’ or ‘normal capacity utilization’
rate of profit depends on the ‘organic composition of capital’ which changes quite slowly since it
reflects changes in technology, or the ‘technical composition of capital’ in Marxist terminology.

17 As we saw, mainstream theory and the profit-based approach hold opposite sides on whether
corporations adjust to the required rate of return imposed by the financial market, or vice versa.
Mainstream theory argues that shareholders impose the cut off rate of return on corporate
investment. Therefore, causality runs from the financial to the corporate sector. In the ‘profit-based
approach’ the opposite holds. The highly volatile incremental rate of profit suggests that the required
rate of return of the stock exchange adjusts to the returns in the corporate sector.
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consumption.1®8 The idea is that people take part in economic activity to gain
satisfaction from consuming their wealth. On these grounds, it is not the
(mathematical) expectation of the objective monetary outcome which matters but
the subjective utility from spending it. This idea was introduced by Daniel Bernoulli
in 1738.1° He showed that the mathematical expectation of independent risky
economic endeavors indicates that there is no benefit from diversification. However,
if individuals have concave utility functions for consumption2?/ wealth, implying
risk aversion, then they can maximize their utility by diversifying. This idea became
the basis of maximizing the utility of consumption and wealth through
diversification among financial assets in the ‘Modern Investment theory’ (Rubinstein
2002). Of course, this implies that individuals may have different (subjective) risk
preferences. To overcome this obstacle, mainstream theory applies the known
‘representative agent’ assumption. In other words, mainstream models assume that
all investors have the same utility function.21

Important properties of mainstream financial asset valuation models are revealed
from this discussion. First, returns on different financial assets must be independent
of each other for risk-adjusted returns to become equalized. If individual asset
returns are not interdependent, then diversification will not lead to a set of common
factors that determine them. As indicated above (section 1b) if asset returns are
intercorrelated then portfolios may exhibit excess volatility relative to the assets
which comprise them. Moreover, equalization of returns based on the risk- free asset
and different risk premia depending on the covariance with the common factor(s)
are not attainable. Second, returns must be stationary, since they emerge from the

18 This can be considered also a contradiction in mainstream theory. If volatility is the source of
risk as it is usually assumed, then a ‘risk free’ asset should be constant.

19 It is, of course, the formulation of the famous St. Petersburg’s paradox that led Bernoulli to
develop the notion of a concave (risk-averse) utility function. More to the point, however, is an
example provided by Bernoulli referring to the risk undertaken by ‘Sempronius’. “Sempronius owns
goods at home worth a total of 4000 ducats and in addition possesses 8000 ducats worth of
commodities in foreign countries from where they can only be transported by sea. However, our daily
experience teaches us that of ten ships one perishes” (Bernoulli 1738, §16). Bernoulli shows that
Sempronius can increase his expected utility by diversifying, i.e., by carrying his goods in two ships,
rather than one, but not the actual mathematical expectation of his wealth. He adds that “[t]his
counsel will be equally serviceable for those who invest their fortunes in foreign bills of exchange and
other hazardous enterprises”.

20 Bernoulli (1738) used wealth in his utility function. In neoclassical theory, it is consumption that
enters the utility function. See, e.g.,, Mehra and Prescott (1985) where the utility function depends on
the rate of growth of per capita consumption. I adopt this formulation in my discussion of neoclassical
theory.

21 This way banks and financial institutions are pushed out of the mainstream picture of financial
markets. As we will see in chapter 3 this is a matter with important implications on the determination
of the rate interest and the equalization of returns between different applications of capital.
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stable growth rate of per capita consumption underlying neoclassical equilibrium.
Third, relative risk aversion is constant. This means that risk preferences do not
change with the level of consumption (or wealth).22

However, these properties imply also that the volatility of the risk- free asset and the
risk premium must be compatible. In other words, the volatility of the risk- free asset
should reflect on the level of the risk premium since both depend on per capita
consumption and relative risk aversion is constant. The latter implies that, under
stationary returns, resulting from neoclassical equilibrium, risk and consequently
the risk premium must be quite limited.23

Mainstream theory has acknowledged this fact. In 1985 Rajnish Mehra and Edward
Prescott (1985) presented a paper where they tried to ascertain the compatibility of
the actual risk-free rate and risk premium under the assumptions of an Arrow-
Debreu frictionless, liquidity unconstrained model. In such models, it is variations in
(the rate of growth of) consumption rather than profitability which determines the
level and dynamics of equity prices. This rationale explains also the theoretical
foundations underlying DCF models. Dividends reflect asset holders’ consumption
patterns which determine asset prices, at least in part. These points will become
evident from the exposition which follows.

In the neoclassical context, considered hereafter, a stationary rate of return on
equities is partially justified from the assumption of a constrained utility function of
the following form:

U(con,a) = %_ﬂ_l (1.12)

Equation 1.12 is an increasing concave utility function depending on per capita
consumption (con) and the parameter (a) which determines the curvature or, in
other words, relative risk aversion.?4 Mehra and Prescott assume further that the
rate of growth of per capita consumption follows a Markov chain process. This
means that it is stationary as well and follows a random growth path.

22 As we will see in chapter 2 these utility functions were introduced as a solution to the irrational
behavioral patterns implied by quadratic utility functions underlying the CAPM (Ross 1976,
Rothschild and Stiglitz 1970).

23 As we will show in the next chapter asset pricing models, especially Arbitrage Pricing Theory
are built on the exact same principle. In their context, constant risk aversion ensures that risk
preferences will not be altered if the number of financial assets is increased.

24 It is easy to prove that this utility function has the property of constant relative risk aversion
(CRRA), as defined by the Pratt-Arrow measure (-cu”/u’). Simple math shows that this measure is
equal to a. This utility function is a staple function of modern macroeconomics. See, e.g., Romer 2012:
50.
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The economy has one representative household with ordered preferences following
random consumption paths under the utility function 1.12. The latter implies a
second behavioral parameter which is a subjective time discount factor denoted by

(B).

The anticipated behavioral parameter values are as follows:

0<a=<om, 0=<fF<1(1.13)

Furthermore, our economy has one corporation producing one consumption good
and offering one single equity traded ex-dividend, where the dividend is corporate
output at the time (¢). In this context, output is constrained not to be greater than y,

and the rate of growth of output is determined by the following equation:
Vesr = Xppq o ¥ (1.14)

Where x,., € [4;,4,,..,4,] is the rate of growth which satisfies a Markov chain

involving (n) ‘states’, denoted by A, for which the following stochastic relation holds:
Pr{xrﬂ =Agx, = A}-} =@, (1.15)

Equation 1.15 denotes an ergodic Markov chain i.e., a situation of recurring non-
periodical ‘states’ of the economy with a certain probability (Pr) of occurrence.
Furthermore, all 4, s and output at time zero (y,) are assumed positive. Given this

sequence of assumptions the equity price equation can be written as follows:
e
P, = E{Xezes1 877 U—fi d_}(1.16)

Where (d) denotes corporate dividend, U’ the first derivative of 1.12, and (E) denotes
the conditional expectation operator. Equation 1.16 valuates corporate stocks in
terms of the consumption good offered by the single company of our economy. This
way the rate of growth of per capita consumption is equal to the rate of growth of
the economy. The latter implies that the ultimate objective of investment is future
consumption and not profitability as in the ‘profit-based approach’2s. Given 1.14,

25 In classical political economy profitability is the objective and motivation of economic activity in
capitalism. Firms are not passive price takers but actively seek the market share if their competitors.
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remembering that the first derivative of 1.12 is con™ , and substituting in 1.16 gives

the following formula for equilibrium prices:
P’ = E.'{ f:rﬂﬁs_r'i—q'}’s} (1.17)

Equation 1.17 has this form because the first derivative of the utility function (EQ.
1.12 combined with equation 1.14) at the time (s) is 1,’1,,1 and consequently, the first

derivative at the time (t)2¢ is 1 fvﬂ. In the same fashion, the expected dividend at the
St

time (s) is d, = y.. This formula implies that there exists an ergodic Markov chain
defined above (Eq. 1.15) which is denoted by x. In this regard, x,, v. define all
previous shocks in the economy from time zero to time (t). Therefore, they are ‘state’
variables sufficient to predict the evolution of our economy. Given 1.14 we can write
v, as follows:

ys = yt ’ Xt+l """ Xs (118)

Equation 1.18 indicates that equity prices are homogeneous of degree one in y,. This
means that if the endowment at time (t) doubles then equilibrium prices will double
as well. Furthermore, since equilibrium prices are dependent on the state variables
¥., x, then equilibrium prices are time-invariant. The random consumption path
assumption, which under the utility function 1.12 also determines investment and
output, implies that time becomes immaterial. Equilibrium equity values reflect a set
of ‘states of the economy’ with a certain probability of appearance depending on the
current ‘state’. For example, a ‘bull market’ that lasts for the whole week is followed
by a second bull market week by a probability of say 90%. Time does not bring new
states, it is the random non-periodical repetition of a set of known circumstances. In
other words, because returns are stationary our economy is not a dynamic one,
where time establishes a trend, but a static one. It is a world where a good grasp of
the past is sufficient for weighing your options at the present with relative certainty.
This confines risk in real-time to certain probable outcomes with finite probabilities.
At the same time, it confines risk premia through the parameter (a) which reflects

Therefore, investment is not abstention from current consumption in anticipation of higher future
consumption but an active claim on future profits.
26 t denotes the present.
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risk preferences. The whole rationale will become evident by taking the time
subscript out of equation 1.17. In other words, we assume vy, = con and x, = 4. In

this event 1.17 can be written in the following equivalent form:

ISD?!Ix

p(con,i) =B -Xic 05— " [P° [ﬂf}-cﬂﬂ,}') + 4; - con] (1.19)

Equation 1.19 tells us that the current equilibrium equity price is equal to the
weighted average of cum dividend prices in each state of the economy discounted by
the anticipated rate of growth in each state raised at the level of risk aversion (a).
The probability of each sequence (g,;) serves as the weight and the time discount
factor () is the coefficient. Since 1.17, 1.19 are homogeneous of degree one in (y,) it
is also homogeneous in (con), given that vy, = con. This implies that equilibrium

prices are a linear function of per capita consumption under the following form:
p®(con,i) = w, - con (1.20)

Where (w;) is a particular constant attributed to each state (i). Simplifying 1.19,
using 1.20 dividing both sides by (con), and equalizing the two forms gives the
following relation:

w, =B -Zro, @A % (w; +1) (1.21)

1.21 is a system of n equations, equal to the number of ‘states’ existing under the
Markov chain, with n unknowns which guarantees a unique positive solution. Taking
the definition of returns as in equation 1.1, substituting 1.19 and making use of 1.20
gives the following formula for equilibrium returns:

_ pEI:AJ.- Cﬂ'?‘!_._:l'j +,lj-co?!—*pel:cﬂ?!_.i}

™y e from 124 —
—_ :‘1}" w; - CGTE-FH,}.- con—w, - con _ -’1}-' [w}.— 1) .
i w, - con .
(1.22)

Equation 1.22 defines returns as the aggregate of the next ‘state’ price
P® = (A;con,j) plus next ‘state’ dividend A;con minus current ‘state’ price
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P?(con,i). It is equivalent to definition 1.1 with the difference that it is time-
invariant. This means that it considers the future as a set of known ‘states’ under the
ergodic Markov chain assumption. Making use of the constant scale assumption
made above, returns become a function of the rate of growth of per capita
consumption (4;), which is also the rate of growth of output by assumption (eq. 1.18)
and the scale coefficients w, ;. Since price equations like 1.19 are homogeneous of

degree one on per capita consumption (con), this means that the Euler theorem
applies, the scale coefficients (w;,) are the derivatives of 1.19 with respect to per

capita consumption. Therefore, returns depend solely on fluctuations of the rate of
growth of per capita consumption and the scale coefficients. On these grounds,
expected returns can be written as follows:

RE:’ = E_?:l qu'_;l' .Tz'_:l'g (123)

Expected returns (R) conditional on the current state (i) are the weighted average of
returns under all possible ‘states’ the probability of each state (¢,;) serving as the

weight.

To conclude the model, we need to determine returns on the risk-free asset. The
latter is a one period bill that pays one unit of the consumption good in the next
period with certainty. From equation 1.16 on asset pricing and taking into account
that we are referring to a risk-free asset for which d_, =d =1 we arrive at the

following form:

. u' |:..-;|.-'Cﬂ':"!:|

pz'f =g 'E_?zl Pij v i{con) =B 'Z_?=1 qu}'fj'}'rx (1.24)

Since we are pricing a ‘risk-free’ asset the conditional probability operator E(.) is
dropped. The additional assumptions eliminating the time subscript are retained
and, as result, the price is the weighted average of the reciprocal of the rate of
growth at each state raised at the level of risk aversion, the time discount factor
serving as the coefficient, and the probability of each state as weigh.

The certain return on the riskless security at ‘state’ (con, i) is given by the following

formula:

RS = 1;p_f —1(1.25)
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Equation 1.25 tells us that for a positive return the price of the ‘risk-free’ asset must
be less than unity. In other words, to receive one unit of the consumption good of our
economy in the next period you must forego less than a unit in the current period.
The equations so far fully determine the model. For the exercise conducted by Mehra
and Prescott however, the variables need to be specified independently from current
state conditionality. In this regard, the model is reconstructed using means (time
averages) rather than probabilities conditional on the current state. This is achieved
by taking advantage of the ergodic property of the Markov chain. The latter enables
us to define a set of probabilities at ‘state’ (i) which satisfies the following relations:

T=¢ -m (1.26)

Equation 1.26 involves a vector of stationary probabilities at ‘state’ (;) and the
vector (x) is the vector of solutions of the system. On these grounds time sample
values are assumed to converge in probability to the following expected return

formulas:
n n

RE¢ = ZT{E'REQ, Rf: ZR—E'REJE

i=1 i=1

(1.27)
Equations 1.22-1.27 provide an algorithm suitable for the empirical exercise which
seeks an answer to the following question: Is the equity risk premium justified by
the underlying fundamentals of neoclassical frictionless equilibrium models? In
order to conduct the test Mehta and Prescott restricted the process to the following
scenarios of rates of growth of per capita consumption:

M=1+p+6, Lh=1+p—-0and @y = @12 =@, P21 = ¢22=1—¢(1.28)

Where (u) is the rate of growth of per capita consumption which serves also as the
rate of growth of output, (J) is the standard deviation of the rate of growth of per
capita consumption, and (¢) is associated with the first-order serial correlation of
this growth rate. All parameters were calculated with respect to the stationary
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distribution implied by the model under equation 1.26. Considering U.S. data for the
period 1889-1978 the relevant average values are 4=0,018, 6=0,036. Furthermore,
the first-order serial correlation of the rate of growth is (-0,14) which under 1.26
implies that ¢=0,46. Afterward using extensive bibliographic references Mehta and
Prescott limited the value of a to be less than ten (10) while f remained inside the
bracket between zero and unity [0< S <1]. Using this data, they calculated the
admissible region of the risk premium calculated from equations 1.27. Figure 1.2
summarizes the results:

Figure 1.2
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Fig. 4. Set of admissible average equity risk premia and real returns.

Figure 1.2, appearing as Fig. 4 in Mehta and Prescott (1985: 155) plots the
admissible risk premium, calculated on the vertical axis, based upon a certain value
of the ‘risk-free’ rate appearing on the horizontal axis. The admissible region is on
and below the solid line. Returns on both the risk-free asset and equity depend on
the rate of growth of per capita consumption, determined in the model by the
technology parameters 4, ¢ and the behavioral parameters a, . The real return on
the ‘risk-free’ asset in the United States for the period under investigation was 0,8%
whereas the average annual real return on equity index was 6,98%, therefore the
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average annual risk premium was 6,08%. The maximum admissible risk premium as
per Figure 1.2 is 0,35% well off the actual data. This difference has gone down to
literature as the ‘equity risk premium puzzle’.

If we take a closer look at the benchmark model, then its empirical performance
becomes less amazing. In an investment selection process like the one presented
under the Elton & Gruber paper (1976), competition does not affect returns. The
only source of fluctuations comes from shocks in consumption. The latter reflect on
output due to the constant risk aversion concave utility function. In other words,
savings and investment are viewed as abstention from current consumption, and the
rate of growth of per capita consumption is assumed stationary. In such a world risk
is extremely limited and calculable since it depends on the stationary distribution of
the rate of growth of consumption. The latter becomes apparent as in the Mehra and
Prescott paper. The association between a risk-free rate of 0,8% with small volatility
cannot justify a risk premium greater than 0,35% unless risk aversion is much
greater than the level of 10. It is the contention that rates of return are stationary
which reduces true uncertainty to calculable risk. However, this reduces risk
altogether.

One final point needs to be made. If per capita consumption growth is the main
determinant of stock market returns, then we implicitly assume capital markets with
non-capitalist participants. In the paper considered above financial capitalists are
ruled out by assumption since we only consider a ‘representative household’ as the
only shareholder. This means that financial firms like investment funds, hedge funds,
bank SPVs, etc., are passive representatives of the consumption patterns and risk
preferences of their shareholders. A picture quite different from the actual operation
of capital markets especially during the last thirty years.

1c.3. Variable Specification Under the Profit Based Approach
So far, we have argued that under the profit-based approach the stock market rate of

return lies in the corporate sector, it is the rate of profit on new investment,
otherwise referred to as the incremental rate of profit (/rop). Due to uncertainty, the
short-term nature of stock investments and the nature of capitalist competition
(Irop) is heavily dependent on current profitability.

Following Elton and Gruber (1991) we will assume that over short time horizons the
incremental rate of profit is given from the following formula:

Pre — Pri_q

Irop; = i
t—1
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(1.29)

Equation 1.29 tells us that the incremental rate of profit is the variation in real
profits (B.) normalized by last period investment I;_;. The idea is that over short
horizons variations in profitability will come mainly from the latest investments, or
in other words from the capital most recently employed. If profit is net profit and
investment is net of depreciation, then the incremental rate of profit is the net
(Irep). If depreciation is included, then it is the gross I+op approximates the net
measure.

Shaikh (1997) tested the (Irop) gross of depreciation but net of all interest payments
(for profits) against the return on the S&P 500 index minus the rate of interest.
However, this modification of stock market returns does not relate to the notion of
the risk premium considered in the previous section. The assumption suggests that
the rate of interest is the opportunity cost for financial capital to invest in the stock
exchange. As I will elaborate in chapter 3 in the Marxist theory the ‘rate of profit of
enterprise’, i.e., the rate of profit minus the rate of interest, is the main determinant
of accumulation. In this context competition between borrowers and lenders will
keep interest rates below profit rates, in times of normal accumulation, bringing
equality between different applications of capital (Stravelakis 2012, Shaikh 2015).
The two measures were directly compared for the period 1947-1992 and the
coefficient of correlation is 0,49. Moreover, the two variables have approximately the
same mean and standard deviation. In the classical theory of competition, the
equality between corporate and stock market returns is constantly disrupted. The
creation of new positions of arbitrage, a process we will call ‘turbulent arbitrage’ to
distinguish it from the traditional notion of arbitrage, suggests that although the two
measures can move around each other their linear correlation may be limited.
Overall, these statistical findings are supportive of the initial assumptions. In chapter
4 the original and modified versions of equation 1.29 are checked with data for the
S&P 500 against average corporate profitability and the real earnings per share. The
results are even stronger than those of the original Shaikh paper.

The empirical strength of the profit-based approach becomes evident when tested
for the determination of equity prices. More specifically, it is shown that the poor
performance of DCF models is not so much due to the assumptions made regarding
future dividends, but the constant return assumption. Using the returns specified
under equation 1.29 we can calculate anticipated prices as follows:

32



P =Py [1+ (rrory — y;)] (1.30)

Where the required rate of return is (Irop + i), in other words, the net incremental
rate of profit plus the current bank rate of interest less divy, (dividend yield). It is
obvious that equation 1.30 is equivalent to equation 1.2 solved for the future price
(Pt+1) and the required rate of return is calculated on the grounds of the profit-based
approach.

Comparing prices calculated under 1.30 with actual equity prices summarized in the
S&P 500 index for the same period gives impressive results.

Warranted and actual prices were divided by the thirty-year real average earnings
per share to detrend the data (Shiller 1989). The Pearson correlation coefficient
between the two sets of data was 0,8 compared to 0,296 found by Shiller (Shiller
1989) under the standard dividend discount model. Similarly, Barsky and DeLong
(1993) with varying dividend growth rates arrive at a 9% R* compared to 87.5%
found by Shaikh (1997). Moreover, warranted prices calculated using eq. 1.30 have
greater variability than actual prices contrary to the findings of Shiller for DCF prices
discussed in section 1.b (Shiller 1981).

Summary
This chapter outlined the basic assumptions of the ‘profit-based approach’ of asset

pricing in contrast to the assumptions of mainstream finance theory as expressed in
the celebrated DCF models. Although Campbell (1991: 158) states that mathematical
tractability “is one reason why the academic literature has focused for so long on this
unlikely special case”, it appears that DCF models reflect key assertions of
mainstream theory.

Constant or stationary returns stem from neoclassical equilibrium where the rate of
return is the rate of interest a measure that does not exhibit inherent fluctuations or
any trend. The latter depends on the assumptions of perfect competition which
together with the assumption of perfect capital markets reflects on mainstream
investment theory. This way mainstream theory focuses on the lifetime rate of
return of new investment instead of a short- term measure. We showed that under
this rationale the required rate of return is constant and exogenously selected by
corporate shareholders (Elton and Gruber 1976).

Although the profit-based approach shares the notion that the required rate of
return is the rate of return on new investment it suggests that it is a highly volatile
measure. This is because it relies on the classical theory of competition where
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competition is ‘war’ fought by the cheapening of commodities. Any equalization of
returns between industries as well as between the corporate and financial sector is
constantly disrupted by developments of all sorts, new products, new techniques
etch. The result is a turbulent process where rates of return constantly fluctuate
around each other never becoming exactly equal. The latter implies that persistent
mobility of capital between the corporate and the financial sector is required in
order to move towards equalization of returns, a mobilization that can be
accomplished only by financial capital. Therefore, contrary to mainstream theory the
stock market rate of return lies in the corporate sector which means also that
financial capital regulates the rate of return. A conclusion in contrast to the efficient
market hypothesis where, in the absence of privileged information, everyone
receives the market rate of return at the end of the day.

Constant or stationary returns have also important implications for the theory of
risk. At first, it is clear that focusing on lifetime rates of return on new investment
suggests that stock market investments are also long-term. Moreover, in mainstream
theory stationary rates of growth of per capita consumption together with
constrained utility functions, suggesting constant rates of risk aversion, imply
limited risk altogether. These assertions associate the risk premium with the level
and volatility of the risk-free asset. In other words, the stationary distribution of the
risk-free asset together with the rate of risk aversion determines the stock market
return. The underlying notion is that since, through perfect competition, returns do
not vary substantially or exhibit any specific trend, then it is only random variations
in the rate of growth of per capita consumption that can produce fluctuations on
both the returns on the risk- free asset as well as equity. Therefore, risk is quite
limited but also calculable since it depends on the stationary distribution of returns
of the risk- free asset.

Contrary to the smooth, calculable world of mainstream theory the highly variable
required rate of return anticipated by the ‘profit-based approach’ suggests that stock
market investments are inherently short term and take place in real-time under
conditions of true uncertainty. In this regard, the profit-based approach turns the
focus on developments in current profitability instead of current consumption.
Current profitability reflects all sorts of transitory factors including short term
disequilibrium dynamics.

Throughout the 1980s these key assumptions of modem finance theory were
empirically tested. Shiller together with LeRoy and Porter showed that the volatility
of stock prices is much greater than that of warranted prices calculated from DCF
models, although the efficient market hypothesis suggests the opposite. To put it
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differently, the volatility of stock prices is unexplained in the context of mainstream
theory. Given the smooth evolution of corporate dividends, this indicates that it is
the constant required rate of return assumption which is ‘responsible’ for these
empirical results. Shiller (1989) extended this rationale to include covariance of the
error term of corporate portfolios constructed on DCF anticipated prices. Contrary to
the efficient market hypothesis he found that covariance is positive. This means that
there is no ‘positive information pooling’ effect. Risk mounts instead of being
reduced as we add shares in a portfolio where anticipated prices come from DCF
models. Mehra and Prescott showed that the unexplained variability of prices, under
the stationary rate of return assumption, also undermines the calculation of the level
of returns by mainstream models. Investigating stock market returns in the U.S. for
ninety years they concluded that, with stationary returns in the context of an Arrow
-Debreu frictionless, liquidity unconstrained model, the equity risk premium should
not exceed 0,35%. The actual average equity risk premium for the period, however,
was over 6%. This finding went down in literature as the ‘equity risk premium
puzzle’.

The profit-based approach suggests that the rate of return must be calculated
directly from the data since we anticipate highly volatile required returns.
Furthermore, in our uncertain world, there is no room for risk-free returns. The
difference in the incremental rate of profit (Irop) from the rate of interest is not a
measure of risk. The interest rate is an opportunity cost for investing in the stock
exchange. In chapter 3 I will show that interest rates are determined through the
competition between borrowers and lenders which leads to the equalization of
returns between the different applications of capital. This is the reason they remain
below profit rates in times of normal accumulation. Therefore, the ‘wedge’ between
stock and bond rates of return, which mystifies mainstream theory, does not have to
do with risk but with the capitalist competition.

On these grounds and assuming that in the short run all change in profits comes
from the most recent investment, Shaikh (1998), following Elton and Gruber (1991),
defined the incremental rate of profit as the change in current profits normalized by
investment. The Pearson correlation coefficient between S&P 500 actual returns and
the (Irep) is 0,49 for the period 1947-1992 and the two sets of data share the same
mean and standard deviation. However, the empirical strength of the ‘profit-based
approach’ argument becomes apparent when actual prices, summarized by the S&P
500 index, are compared to warranted prices calculated under equation 1.30 for the
same period. The coefficient of correlation is 0,87 (Shaikh 1997) as compared to
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0,296 found by Shiller (1989) for typical DCF prices. In chapter 4 I will check the
performance of a version of the model using real earnings per share as the
dependent variable with similar or better results.

However, before we proceed to this elaboration, we need to establish whether and
how the stationary rate of return assumption holds in asset pricing models like the
CAPM and the APT and the efficient market hypothesis. The discussion will refer also
to the recent mainstream elaborations, on behavioral finance, multifactor models,

externalities, and market imperfections.
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Chapter 2
The Required Rate of Return in Mainstream Asset Pricing Models

Introduction
The first chapter focused on the theoretical foundations and the empirical

performance of dividend cash flow models. The discussion on the underlying theory
demonstrated the association between constant or slowly varying required rates of
return and mainstream equilibrium theory. Two key points were identified in this
regard:

1) Mainstream theory focuses on a supposed lifetime rate of return of new
investment, instead of a short-term measure. This is because corporations face a
smooth investment possibility schedule by assumption. In this world, investors can
calculate and implement a cut-off rate of return on new investment since they work
on the production possibility frontier. This enables corporate managers to maximize
firm value based on shareholders’ preferences. Elton and Gruber (1976) have
shown, that under these assumptions, the required rate of return for new
investment is constant and exogenously selected by corporate shareholders. In other
words, stock prices are calculated based on the constant shareholders’ required
return on new investment which is applied for investment selection. The latter
implies that causality runs from the financial to the corporate sector and that capital
mobility between the two sectors is very limited.

2) Mainstream theory assumes stationary rates of growth for per capita
consumption and constant rates of risk aversion which under perfect competition
implies investment decisions on the production possibility frontier. This, besides
stationary rates of return, implies calculable and limited risk altogether (Mehra and
Prescott 1985).

Point 1 was tested in a series of empirical papers written in the 1980s mainly by
Robert Shiller (Shiller 1981, 1989a, 1989b). The tests revealed that variability in
corporate dividends cannot explain the variability of stock prices. Point 2 was
elaborated in the famous simulation by Mehra and Prescott (1985) which revealed
the ‘equity risk premium puzzle’.

The present chapter shows that constant or slowly varying required returns also
underlie the asset pricing models of modern investment theory and the efficient
market hypothesis. It could not be otherwise since these models (especially those
based on the efficient market hypothesis) are an extension of neoclassical
equilibrium theory in capital markets. However, the discussion will reveal the
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impact of the specific assumptions of neoclassical equilibrium in producing this
outcome. Subsequently, the influence of these assumptions on the empirical
performance of the various models is presented and discussed.

The exposition begins with a brief history of the evolution of Modern Investment
Theory and the present state of affairs in the mainstream camp. This will facilitate
the understanding of the material, although our presentation offers only a brief
outline of the evolution of the mainstream theory of asset pricing.

The actual elaboration begins with the Capital Asset Pricing Model (CAPM). This is
reasonable since, although its empirical performance is “poor enough to invalidate
the way it is used in applications” the CAPM is still the “centerpiece of MBA
investment courses” (Fama and French 2004) and dominates the field. Arbitrage
Pricing Theory (APT) was offered as a solution to the ‘specification problem’
underlying the CAPM (Roll 1977, Ross 1976). Therefore, it follows in the
presentation.

We attempt to show that, for both models, the key assumption is that the rate of
return of one financial asset does not affect the returns on the other assets. In other
words, ‘particular (share) risk’ can be eliminated through diversification. This
permits the determination of asset returns from (a) common factor(s), or common
‘fundamental asset(s)’ in the Arrow - Debreu terminology. It is an idea that stems
directly from the notion of perfect competition where corporations are assumed to
be price takers. In this regard, their performance does not affect the performance of
other corporations since they will not attack the market share of their competitors
by applying more productive techniques and reducing prices. In a sense, it assumes a
non-competition, world where the success of one corporation does not affect the
profitability of its rivals. This is the real meaning of the neoclassical contention that,
there exists an adjustment mechanism that smooths out any competitive advantage
enjoyed by a certain firm. This has important implications both on individual and
aggregate corporate returns. The latter, in the context of neoclassical equilibrium,
does not exhibit any specific variability or trend. This is the theoretical foundation of
the assumption of stationary returns assumed by mainstream asset pricing models.
The idea is that market returns take values that represent different ‘states’ of the
economy, known in advance, with a specific probability of occurrence. In the
economic literature, this notion is known as the ‘ergodic axiom’. It is the key notion
that reduces uncertainty to calculable risk, as shown in the presentation of the
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‘equity risk premium puzzle’ in Chapter 1.27 In turn, limited and calculable systemic
risk, as opposed to the ‘particular share risk’, determines the market return.
Accordingly, the market return in the CAPM or the ‘sources of systemic risk’ in the
APT determines, in a linear fashion, the structure of individual stock returns. The
latter reflects the fundamental assumption of mainstream finance, the so-called No-
Arbitrage Theorem (Ross 2005: 5), which implies also that the particular and
systemic risk are uncorrelated.

Given the expected stationary rates of return suggested by both the CAPM and the
APT, their poor empirical performance comes as no surprise. In this chapter’s main
text an extended presentation of empirical tests for both models is presented and
discussed. This is done together with the presentation of some of the initial attempts
of mainstream theory to arrive at a reliable pricing theory. I am referring to the
theory of ‘behavioral finance’ (Shiller 2009) as well as ad hoc attempts like the
‘Three-Factor Model’ (Fama 1996). The main conclusion is that behavioral finance
models interpret, the book-to-market value ratio, as a measure of ‘exaggeration’ in
the returns of ‘growth stocks’ as compared to ‘value stocks’. It is a theory which
suggests that investors are irrational. However, for behavioral finance theorists, the
benchmark of rationality is homo economicus and firms behave like the neoclassical
competitive firm.

The ‘three-factor model’ also uses the book-to-market value for determining asset
returns. However, Fama and French (1993) introduced the size effect and the market
return as additional explanatory variables. They argue that these variables reflect
hidden ‘state’ variables which are sources of undiversifiable risk common to all
stocks. In short, they consider the ‘three-factor model’ as a version of the
Intertemporal CAPM. But this is quite problematic. There is no theoretical reason
why the performance of diversified portfolios constructed under these criteria
reflect ‘state variables’. It can be argued that it represents other types of investment
behavior as argued by the behavioral economists, or simply undiversifiable
particular risk (structural uncertainty) as argued here. The ‘three-factor model’ is
maybe the best of many efforts to introduce variables with considerable correlation
with asset returns in order to improve the empirical performance of mainstream
models. However, the interpretation of the corporate size effect, for example, as a
hidden common source of undiversifiable risk is arbitrary.

27 As the reader will recall the key assumption in the model presented by Mehra and Prescott is
that the rate of growth of consumption follows an ‘ergodic Markov chain’.
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The chapter moves on with the discussion of the assumptions and conclusions
underlying the ‘efficient market hypothesis’. This elaboration addresses a question
raised in Chapter 1. As the reader may recall, in the previous chapter, I wondered
whether the rejection of key assumptions of the efficient market hypothesis is due to
the model used for determining asset returns or the hypothesis itself. The question
has been posed by the Nobel Prize laureate and father of the efficient market
hypothesis Eugene Fama. He has suggested that the hypothesis fails because of the
models used for calculating returns (Fama 1991). Nevertheless, Fama acknowledges
that market efficiency tests are a ‘joint hypothesis’ problem (Fama 1991). In other
words, one cannot draw precise inferences about the degree of market efficiency
separately from the performance of asset pricing models. The critique elaborated
here takes this rationale further. I argue that since both asset pricing models, and the
efficient market hypothesis are based on almost the same assumptions the empirical
rejection of the mainstream asset pricing model(s) also implies the rejection of the
efficient market hypothesis. Some authors (LeRoy 1989, Campbell 1991) have
argued that the efficient market hypothesis tests are inconclusive because they are
restricted to testing the ‘martingale model’ (Samuelson 1965, Mandelbrot 1966)
because of Fama’s restrictive assumptions.28 However, they have not presented any
alternative price specification model and, more importantly, they tend to underplay
the restrictions imposed on financial asset returns by the assumptions of
neoclassical equilibrium. The key point made here is that one cannot build just any
financial asset pricing model from the neoclassical equilibrium assumptions. Recent
mainstream theory elaborations have resulted in a series of models that can justify
high price volatility (section 2g). However, these models do not rely on the volatility
of asset returns resulting in high volumes of financial asset transactions. Mainstream
economists have admitted this when they state that “the idea that economists have
unlimited confidence in the efficiency of financial markets is at least thirty years out
of date” (Tirole 2017: 306).

Nevertheless, and irrespective of the economists’ limited confidence in it, the
efficient market hypothesis justified the enormous deregulation of the financial
markets following 1980. It was only after the 2007/09 financial turmoil that the
profession expressly admitted that the efficient market hypothesis does not hold. At
the academic level, besides behavioral finance, theories of financial bubbles (for
example Tirole 1985), principal-agent problems (for example Phillipon & Reshef

28 This means that only versions of the present value model have been tested. Below (section 2f)
the present value formula can be derived from the assumptions of the martingale model.

40



2012), financial panics (for example Gertler, Kiyotaki and Prestipino 2016, 2020),
and arbitrage frictions (for example Farhi and Tirole 2012) dominate current
research. A brief discussion of this set of theories closes the references outlined in
this chapter. The main issue raised herein is that these papers, presented by
mainstream theorists, are devoted to explaining why financial asset prices and
returns diverge from those calculated from the traditional models. This is certainly
not a pricing theory, moreover, it is difficult to develop a pricing theory on these
grounds. It is exceedingly difficult, to say the least, to try to model the systematic
divergence of actual prices from those calculated by the underlying theory. For these
reasons, neoclassical theory focuses on identifying a legal and institutional
framework that will supposedly remove negative externalities and will lead to an
equilibrium of similar properties to that of perfectly competitive commodity markets
and efficient financial markets (Roth and Wilson 2019). This is the current
discussion on financial regulation on which so much has been said and so little has
been accomplished.

In the meantime, corporate finance actions are selected and reasoned from the
traditional models as if nothing has happened. In other words, the above is far from
being a purely theoretical discussion. For example, the CAPM is broadly used to
determine the ‘cost of capital’. In other words, equity returns derived from the CAPM
are equivalent to the parameter (k) determining the ‘cut-off’ rate of return on new
investment we elaborated in the previous chapter. The CAPM generates the required
returns we used to discount dividends in DCF models. On such arbitrary
specification, trillions of dollars and euros changed hands especially in the first
decade of the new millennium through corporate acquisitions, share capital
reductions, and distribution of special dividends, as well as other corporate actions. |
have argued elsewhere (Stravelakis 2012, 2014) that because of low-profit rates
prevailing over the last thirty years, corporate growth was based on boosting return
on equity (ROE), in other words, the ratio of net profits to corporate equity. This was
done mainly by increasing leverage and engaging in short term speculative
investments. Justification for these corporate actions came from mainstream
investment theory and models like the CAPM since the argument was that by
increasing leverage the cost of capital will be reduced and corporate value will rise.
However, as we will show in Chapter 3 this accumulation pattern has a limit
determined by corporate profitability and when the limit is reached the system
collapses as it did in 2007 triggering the current depression. For now, we should
keep in mind that our elaboration has important policy implications.
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2a. A brief History of Mainstream Asset Pricing
This section will attempt to place the main theoretical contributions that underlie

mainstream asset pricing in a historical perspective. The objective is to understand
the historical context in which the main concepts analyzed in the chapter were
inserted in the bulk of mainstream theory and this way to get a better grasp of their
content. In order to trace the history of the ideas presented in this chapter, we need
to go back to the 1930s.

In the 1930s the theory of financial asset pricing had the content of what we
nowadays call ‘financial analysis’. It suggested that assets have an intrinsic or
fundamental value which is reflected in its discounted cash flow. Actual prices were
expected to fluctuate around ‘fundamental value’ prices (Graham and Dodd 1934,
Williams 1938). On these grounds, financial analysts were expected to recommend
buying (selling) financial assets on the basis that the actual price is above (below)
the fundamental value. The analysis focused on making projections on the future
cash flows (in the case of stocks) since the theory gave little or no guidance on the
required rate of return which served as the discount factor. Analysts made
assumptions about future demand for the commodity produced by the analyzed
company, future development of substitutes, the probability of an economic
recession, and possible changes in the corporate regulatory environment (LeRoy
1989).

The underlying idea was that those who performed or had the knowledge of the
results of economic analysis would beat the market because they would buy the
stocks priced below their fundamental value and sell those priced above their
fundamental value. Nevertheless, by 1933 it was almost clear that people receiving
professional advice were not doing considerably better than the rest (Cowles 1933).
The Alfred Cowles’ paper suggested that the recommendations of the main
brokerage houses did not outperform the market. On these grounds, Cowles
concluded that the people paying for these recommendations were wasting their
money.2? The next year the Stanford professor of economics and statistics Holbrook
Working (1934) argued that stock prices develop patterns that look like a ‘random
walk’. In this regard stocks and financial asset prices were unpredictable. Some

29 Of course, this statement is by no means justified. Analysis may fail due to wrong corporate data
and assumptions, inefficient markets, or expectations influencing the fundamentals like the reflexivity
theory of George Soros presented in the next chapter.
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years later this idea was developed into the ‘random walk hypothesis’ (Kendall
1953).30

Eventually, economists connected Kendall's findings with the insights of a
dissertation written half a century earlier (Bachelier 1900).31 Bachelier had
conducted an empirical study of French government bonds finding that their prices
were consistent with the random walk model. The independence of the future from
the present and the past but also the independence of the price of one financial asset
from the other underlies the random walk hypothesis. Prices were assumed to move
randomly, and their increment had a zero average. Therefore, they exhibit no trend.
Moreover, their independence permits the calculation of a probability for the
appearance of a certain price from the time series. However, this idea can be
elaborated further. When the frequency of observations of a random process is
excessively big, or in other words, the ‘step’ is very short, the random walk
hypothesis converges to a ‘Brownian Motion’. The latter is a continuous time analog
of the random walk hypothesis also appearing in the work of Bachelier (See section
2b.1). By the early 1950s the random walk hypothesis for stock prices was a shift
towards ‘buy and hold’ strategies for stocks as compared to active trading that was
recommended before. The idea was that if stock price movements were random,
then there is not much profit in active trading. Nevertheless, the new ideas of
financial economists neither reduced the huge trade volumes of the stock exchanges
and the financial markets in general, nor the number of the supposedly useless
financial analysts employed by the industry.

At the academic level, the random walk hypothesis was considered at the time a
great defeat for neoclassical economics. In the 1950s many economists believed that
if financial asset prices follow a random walk this means that they do not obey the
‘laws’ of neoclassical pricing. This was the reason portfolio diversification
introduced by Harry Markowitz in (1952) and developed to the dissertation he
defended in Chicago in 1954 were practically ignored throughout the decade
(Markowitz 1959). In an interview, he gave in 2015 Markowitz recalled that Milton
Friedman who was in his committee said the following words during his Ph.D.
defense: “I have read your dissertation. I don’t find any flaws in it, but this is not a
dissertation in economics, and we can’t give you a Ph.D. in economics for a

30 Kendall’s results on the random walk hypothesis were confirmed by the famous study of
Granger and Morgenstern (1963)

31 For the sake of completeness, it should be noted that historians of economic thought point out
that many of the ideas elaborated by Bachelier were initially presented by the French stockbroker
Jules Regnault (1863).
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dissertation that is not economics”. (Markowitz 2015: 4). It is indicative of the
situation in the profession back then. Mainstream economics was in desperate need
of a framework that would bring together neoclassical economic fundamentals and
the random walk hypothesis.

The first insight in that direction came from Harry Roberts (1959) who pointed out
that in a market of rational individuals one would expect the instantaneous
adjustment of prices to new information and that the latter is also implied by the
random walk model. In other words, fundamental analysts entering the market
would constantly compete away any possible trading gains. It was the beginning of
what we now call the No-Arbitrage Theorem (Ross 2004:1-21) as well as the
efficient market hypothesis.

Although Roberts (1959) offered insight he did not offer a resolution to the theory of
asset pricing. This was done by Paul Samuelson by using a less restrictive
assumption than the random walk, namely the ‘martingale model’32 (Samuelson
1965, 1973, Mandelbrot 1966). Until Samuelson’s model came out people worked
with the restrictions of a random walk model followed by the additional assumption
that the increments (the error terms) have a zero mean. The martingale restricts the
moments to the next period and not to higher moments like in the random walk
model. In other words, the next period price is completely independent of the
current information for martingales. The latter is equivalent to assuming that the
current price is equivalent to the present value of future dividends. This is derived in
a similar fashion with the development of the present value formula in section 1a of
the previous chapter but with additional assumptions as presented in section (2g.2)
of this chapter.

Despite its theoretical consistency the martingale model suffered from a serious
defect. It assumes that investors are risk-neutral. In other words, the discount factor
is the risk-free interest rate. As we saw in the previous chapter subjective risk
aversion was a part of the Bernoulli paper in 1738 and this idea was incorporated
into Arrow-Debreu intertemporal equilibrium models (Mehra & Prescott 1985).
Therefore, mainstream theory needed asset price and return equilibrium models
that incorporated risk aversion. These were the Capital Asset Pricing Model (CAPM)
(Sharpe 1964, Lintner 1965, Mossin 1966) and the Arbitrage Pricing Theory (Ross
1976). Both models rely on the No-Arbitrage Theorem like the Martingale Model as

32 The name comes from a town in Provence called Martigues. When flipping a coin, for example,
the residents of Martigues double the bet whenever they lose. This way they wrongfully assume that
they will make a certain gain. The term was used because in French it has a similar meaning to
arbitrage in the sense it is conceived by mainstream theory.
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it will become clear in sections 2b and 2e respectively. The CAPM relies on the
normality assumption of asset returns, whereas the APT is derived from the
Intertemporal Equilibrium Model.

Nevertheless, the analytical issue remained in the sense that there was no direct
empirical proof that the theory of neoclassical competitive equilibrium could be
applied to the financial markets. This was the main objective of the paper by Eugene
Fama (1970) that marked the traverse of the dividing line between “the prehistory
of efficient markets ... and the modern literature” (LeRoy 1989: 1592). In his paper
Fama (1970) attempted an empirical confirmation of the efficient market hypothesis
by associating it with martingales. His original (Fama 1970) and subsequent (Fama
1976) definition raised a series of theoretical issues that are discussed extensively in
section (2g). But the most important part was that the constant discount factor he
applied in the context of the martingale model led to a series of empirical works that
questioned the relevance of the hypothesis (Shiller1981, 1989a, 1989b, LeRoy and
Porter 1981, Le Roy 1989). The main points of those studies were presented in
section 1c.1 of the previous chapter and have to do with the unexplained volatility of
stock prices. Between 1981 when the first papers came out and 1989 when the
critique of Shiller and LeRoy has been accepted, an exchange of econometric
arguments took place. The key issues were small sample bias (Flavin 1983), and the
violation of the stationarity assumption for dividends even for large samples
(Kleidon 1986). However, around 1988 it was shown that the stock price variance
bounds for DCF models were violated even when the alleged stationarity violations
were removed (Gilles and Leroy 1991).

The contribution that removed all doubts was the paper by Mankiw, Romer and
Shapiro (1985). They suggested that the expected value of the square of differences
of an optimal estimator from the actual price must be smaller than the expected
value of the square of differences of some non-optimal estimator.33 Similarly, market
efficiency suggests (Mankiw et al. 1985) that, because the correlation between the
square of the differences of the optimal estimator and the actual price and the
investors’ information variables must be zero, the expected value of the square of
the differences between the actual price and some naive estimator must be greater
than the difference (of the square of the expected value) of the optimal from the
same naive estimator.3* When the model was estimated, with DCF prices as optimal

33 In mathematical notation Elp,* —pf}* = Elp.* — p.)%. Where g~ is actual price p: is the
optimal estimator and g some naive estimator.
34 [n mathematical notation E(p,* — pf)* = Elp, — pf)*.
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estimators, both inequalities appearing in footnotes 33 and 34 had the opposite
direction rejecting the efficient market hypothesis.

These empirical findings marked a turning point for mainstream finance at the end
of the 1980s. Some people, including Robert Shiller, considered the findings
mentioned in the previous section as proof that a rational neoclassical equilibrium
like the one underlying the efficient market hypothesis does not exist. It is the
contemporary expression of an old debate starting from Keynes and Pigou on
‘animal spirits’ (Matthews 1984). They tried to apply irrational behavior in order to
explain financial asset volatility and pricing. It is the theory of behavioral finance
(Shiller 2009) elaborated in section 2d.4 of this chapter. Eugene Fama tried to
recalculate DCF models using the solution of the one-period CAPM (see section 2b)
as the discounting factor. Besides the fact that the CAPM prices are not necessarily
martingales, because risky assets may have negative expected return and still be
part of the market portfolio (Ohlson 1977, LeRoy 1989), this attempt did not offer
clear empirical support for the efficient market hypothesis. Eugene Fama and
Kenneth French suggested that the problem was the CAPM and not the efficient
market hypothesis. Their (1992) empirical test of the CAPM was conducted for this
reason. It was the death knell of the CAPM since it rejected its central hypothesis
about the positive correlation of risk and return (see section 2d.3.). Fama then
turned to his three-factor model (1996) in an attempt to find a reliable pricing model
(see section 2d.4).

The acknowledgment of the empirical failure of the mainstream pricing models
broadened the problem since it was not about DCF models and martingales
anymore, but it involved the No-Arbitrage Theorem itself. The paper by Grossman
and Stiglitz (1980) which recognized that financial markets with positions of ‘costly
arbitrage’ may diverge from equilibrium introduced a new set of theories which
elaborate on the hypothesis that financial markets may not reflect the conditions of
neoclassical equilibrium although the participants are rational in the neoclassical
sense. These references, which presently dominate mainstream finance, are briefly
presented in section 2g which closes this review chapter.

The overall purpose of the chapter is to underline that any effort, by mainstream
economics, to explain any diversion of the actual prices from the anticipated ones is
attributed to irrationality, negative externalities, and various types of frictions of the
financial markets alone. This is the exact opposite approach from the ‘profit-based
approach’ which rejects neoclassical equilibrium but accepts that financial markets,
in the end, reflect corporate fundamentals. In the profit-based approach of course
fundamentals are highly volatile, and expectations influence fundamentals. It is a
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world where the Non-Arbitrage Theorem cannot hold. The latter will become
evident from the elaboration of the mainstream asset pricing models which follows.

2b. The Assumptions of the CAPM
The CAPM was introduced in the mid-sixties by William Sharpe, John Lintner, and

Jan Mossin who arrived independently to the same model (Sharpe 1964, Lintner
1965, Mossin 1966). The idea was to construct a pricing model in the context of the
Markowitz risk/ return tradeoff (Markowitz 1952, 1959). Therefore, it comes as no
surprise that the first assumption of the model is that investors make investment
decisions, on buying or selling specific assets, exclusively on the mean and standard
deviation of asset returns. This we will call Assumption 1 of the CAPM.

Assumption 1 implies, of course, that asset returns are assumed to follow the normal
distribution since it can be fully specified by its mean and its standard deviation
alone. This property is due to the symmetric shape of the distribution which implies
that the prices of the variable are evenly distributed around the mean. In an
important book written in 2000 (Mandelbrot and Hudson [2000] 2004) and titled
The (Mis)Behavior of Markets the mathematician Benoit Mandelbrot showed that if
converted to continuous time series random variables following the normal
distribution will produce a motion that looks as follows:

Figure 2.1
Brownian motion
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This is the Brownian motion in Figure 2.1. It reflects a mean-reverting process
following random non-periodical fluctuations of constrained amplitude. It is a
process following rules equivalent to the ergodic Markov chain, an assumption
elaborated in the previous chapter and implies a stationary required rate of return.
Mandelbrot brought up this point to underline the striking difference between the
actual probability distribution of stocks, commodities, exchange rates, and other
asset prices and returns and the normal distribution assumed by the mainstream
theory. These findings have given rise to a voluminous literature which attempts to
explain the current depression from a miscalculation of risk. Under the normal
distribution, the probability of any price more than three standard deviations away
from the mean is extremely small (0.27%), while under different probability
distributions deviations from the mean have higher probabilities. Therefore, the
probability of extreme events is systematically downplayed in mainstream asset
pricing models. Having this in mind the financial analyst Nicholas Taleb titled his
book The Black Swan (Taleb 2007), to picture the surprise of the Old World to the
news that swans are not only white and beautiful, as everyone thought before
Europeans set foot in Australia, but black and ugly swans exist as well. The book is
the most popular example of this part of the literature. We will return to these points
in the discussion of the empirical evaluations of the CAPM. At the present, we need to
put some economics behind the normality/ stationary returns assumption.

Certain portfolio choice theorists do not assume that returns on each and every
stock or asset are normally distributed. What they suggest is rather that as we add
shares in a portfolio of risky assets the distribution of returns of the portfolio will
tend to become normally distributed by virtue of the Central Limit Theorem.
However, this assumption implies that prices and returns of the individual shares
comprising the portfolio are uncorrelated, otherwise the properties of the Central
Limit Theorem do not apply. How can returns relating to shares of corporations
operating in the same economy, belonging to the same industry be uncorrelated?
The answer is that they cannot. Even textbook presentations of the CAPM suggest
that correlation between stock returns exists, however, they attempt to sidestep the
matter by suggesting that correlation is not so severe and returns on a sufficiently
large portfolio will be ‘approximately normal’ (Haugen 2001: 203). The father of
portfolio choice Harry Markowitz seems perfectly aware that this is not the case
when he stated that “[t]his presumption, that the law of large numbers applies to a
portfolio of securities, cannot be accepted. The returns from securities are too
intercorrelated. Diversification cannot eliminate all variance” (Markowitz 1952: 79).
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Irrespective of the above, the idea of uncorrelated stock returns is problematic on
the analytical level as well. If risk-adjusted returns are to be equalized, then there is
no way for stock returns to remain uncorrelated unless individual equity returns
follow the normal distribution. This means that (risk-adjusted) return differentials
between corporations or industries appear randomly and are smoothened out very
shortly. In other words, such variations do not emerge intensely and persistently
since perfect competition restrains corporate investment selection. As mentioned
already corporations are assumed not to undertake projects below a certain rate of
return as in the Elton and Gruber model (1976), discussed in the previous chapter.3>
In conclusion, uncorrelated and loosely correlated asset returns imply a world
where corporate returns diverge randomly from the average. This is an idea which
stems directly from the notion of perfect competition. Although this argument is
consistent with neoclassical theory, it contradicts financial data.

Under this rationale, investment decisions can be presented as a utility maximization
exercise where investors hold a quadratic utility function. In this regard the utility of
investors’ portfolio is measured as follows:

2.1 LE,= ﬂ.D+ﬂ.1'l[f:r+ﬂ.2'I"F2}'
g2y = 0, —2=a;=10

Where V; stands for the value of portfolio j. Equation 2.1 is different from equation

1.16. While 1.16 is a total utility function that depends directly on per capita
consumption and involves constant relative risk aversion, 2.1 measures utility
coming out of the value of a particular portfolio where risk aversion varies with the
level of wealth. The shortcomings of the quadratic utility function were the first main
point3¢ of criticism by Roll and Ross and the introduction of the APT (Ross 1976, Roll
1978).

It is not difficult to show that equation 2.1 has a maximum for ¥} =—-"- which

g ]

suggests that the appetite for wealth, indeed, the appetite for profit, becomes
saturated. It is the neoclassical notion that investment is driven by anticipations of
future consumption given risk preferences. This is an understanding of capitalism
quite different from that of classical political economy where economic activity is
driven by an unsaturated appetite for profit. When equation 2.1 reaches its

35 The model shows that this investment behavior prevails because of the smooth investment
possibility frontier faced by all firms.
36 The second was the specification of the market portfolio.
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maximum risk, aversion turns infinite and people do not receive any satisfaction
from additional wealth. In other words, over a certain level of wealth people are
willing to consume all their income, or rich people take fewer risks than poor people.
A clearly unrealistic assumption.

Thus, it is not surprising that when turned in mathematical expectation form
equation 2.1 is perfectly equivalent to the normal distribution assumption, in the
sense that one can pick either, in order to justify investment decisions based
exclusively on variance and expected return. This is derived as follows:

T

)
2.2 Elu) = Zh}- 1, Zh}- =1, substituing 2.1
= :

=1

—, E(u:]l =
1
Equation 2.2 defines expected utility E(u) as the weighted average of probable levels

hi-(@ag+ay-Vi+az Vi) =ag+ay-E(V) +a,- E(V?)
1

n

of utility (h; - u;) associated with a particular portfolio value as defined by equation

2.1. Since the sum of probabilities is equal to one (Z h; =1), then from the statistical
j=1

identity:
E(V?) =(E(V)* +03(V)

equation 2.2 is modified as follows:

23 E(u)=ag+a, E(V) +a;  (E(V) 2+ a;-a2(V)

Therefore, under a quadratic utility function expected utility from investing in a
portfolio is exclusively a function of expected value and variance of the portfolio.
This is equivalent to the normal distribution assumption of portfolio returns.

Although this utility maximization exercise can be incorporated into a world of
consumption-driven (profit saturated) investment decision process, the unrealistic
risk behavior implied by quadratic utility functions is fraught with problems. This
has led mainstream economists to consider stationary returns as a result of the
equalization of returns under the neoclassical equilibrium. Constant relative risk
aversion functions like 1.16 were the result of this intellectual endeavor. The latter
ensures that returns are stationary while the rate of growth of per capita
consumption and asset price are jointly determined. This is the rationale behind the
Mehta and Prescott model presented in the previous chapter. Irrespective of the
differences between mainstream theorists the bottom line remains that the capital
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asset pricing model implies stationary equity returns. This is analogous to the
assumption underlying the present value principle discussed in Chapter 1. We will
keep returning to this point throughout chapter 2.

Assumption 1 of the CAPM ensures that investors will choose between ‘mean-
variance efficient’ portfolios based on their risk preferences. However, this
assumption is not sufficient to close the return determination process. Two
additional heroic assumptions are required. First that all investors are in agreement
regarding the joint distribution of assets between period t-1 to period t. This means
that as we begin from market clearing (efficient) prices in period t-1 all investors
share the same ‘correct’ probability distribution of returns. We will call this
Assumption 2 of the CAPM.

Assumption 2. People decide based on expected return and standard deviation and
share the same investment horizon. As a result, they hold the same market portfolio.
Their risk preferences will be reflected in the ratio in which they hold this mean-
variance efficient portfolio and the risk-free asset by virtue of the so-called
‘separation theorem’ (Tobin 1958). The idea of a ‘representative household’ deciding
between current consumption and purchasing a sole equity proportionately with a
risk-free asset, as suggested by Mehra and Prescott (1985) is quite relevant. James
Tobin (1983) was quite clear about this point arguing that Assumption 2 turns the
CAPM into a ‘representative agent model’. If read together, the first two assumptions
suggest that the market is dominated by non-capitalist investors. Actually, the mere
existence of financial capital has no impact since everyone will receive the market
rate of return. This efficient market hypothesis conclusion is derived from the
solution of the CAPM where all investors are assumed to hold the same portfolio of
risky assets, the ‘market portfolio’37. Based on such arguments unprecedented
deregulation of financial markets was implemented following 1980. Individuals,
pension funds, equity funds, etc. were allowed to hold practically any asset at any
proportion since the risk was contained and markets ‘self - regulated’.

The third and final assumption (hereafter Assumption 3) lifts the liquidity
constraints. It suggests that everybody enjoys unrestricted borrowing and lending at
the ‘risk-free’ rate. In other words, the interest rate remains the same irrespective of
the amounts borrowed and is equal for all investors. The idea that the risk-free rate
does not depend on the amounts borrowed points directly to the neoclassical theory
where the rate of interest is the (risk-free) rate of profit. The second part suggesting

37 This does not mean that CAPM prices fully comply with the Fama definition of the efficient
market hypothesis as already indicated (section 2a.) and elaborated below.
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that all borrowers are charged the interest rate on some sovereign bond is
unrealistic. However, it is not unrealistic in the context of the model. Since returns
follow the normal distribution risk is quite limited. Therefore, it is reasonable to
assume that differences in lending rate spreads will be rather small. Unfortunately,
this was not a discussion that remained in the walls of academia. During the last
thirty years, huge amounts were lent out on the grounds of low risk of default, the US
subprime real estate market is the most known but not the only example.
Mainstream literature has focused on Assumptions 2 and 3 in order to face the poor
empirical performance of the model. What we will argue throughout this discussion
is that the crucial assumption is the 1st assumption. Reliance on stationary returns,
implied by the first assumption, is the reason the CAPM never turned to an empirical
success although it was modified in various directions. For example, Fischer Black
(Black 1972) substituted unrestricted borrowing with free short selling of the
market portfolio. Merton (1973) presented the intertemporal CAPM (ICAPM) which
introduces additional ‘state’ variables besides market return. However, I will show
that stationary returns dominated the empirical findings. In order to elaborate in
this direction, we need first to solve the original model.

2¢. The Solution of the CAPM
The model solution always begins with the familiar graph (Figure 2.1) which

appears in textbook presentations (Haugen 2001: 207) and in sophisticated reviews
(Fama & French 2004).

Figure 2.2
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From assumption 1 we derive the bullet-shaped efficient set for risky securities, (the
shaded area on Figure 2.2). Each point in the region represents individual securities.
The solid line that envelops the shaded part is the ‘minimum variance frontier’ and
consists of minimum variance portfolios of risky assets. This means that all
portfolios on the frontier are ‘minimum variance of expected return’ portfolios at the
specific level of expected return. The positive tradeoff between variance and
expected return holds for the increasing part of the minimum variance frontier. The
normal distribution of returns assumption enables the algebraic solution of the
optimization exercise which minimizes variance given the expected return or
maximizes expected return given variance.

Assumptions 2 and 3, imply (a) that all investors share the same minimum variance
frontier and (b) that any asset uncorrelated to the market portfolio earns a risk-free
return (Rf). It is not difficult to establish that the point of tangency of the line
connecting the risk-free asset return and the ‘frontier’ (point M) defines the portfolio
with the highest expected return/ risk ratio. This means that the following fraction
receives its maximum value at point (M):

E(RM)— Rf
24E(RM), = — oD
Equation 2.4 tells us that all investors will be willing to hold this specific portfolio
irrespective of their risk preferences since it is optimal to any other portfolio based
on the risk/ return tradeoff. In other words, in the presence of a risk-free asset, risk
preferences are separated from the stocks to be held. This is the so-called
‘separation theorem’ (Tobin 1958).

One hard lesson of the crisis which began in 2007 was that the risk-free rate has
definition problems. This matter has sparked important theoretical discussions in
the mainstream literature relating the quantitative easing and the ‘zero lower
bound’, i.e., the appearance of negative returns for ‘risk-free’ assets. Assets that
were considered as risk-free, for example, US treasury bonds, were downgraded and
exhibited strong volatility in their yields. Central banks were forced to implement
excessive asset purchase (quantitative easing) programs to prevent a collapse in the
price of sovereign bonds. The idea of a risk-free asset stems from neoclassical
equilibrium theory and the relative constancy of the (risk-free) basic rate of profit
(return). The non-existence of such assets undermines the solution of the CAPM as
well as of the Black-Scholes option pricing formula. This is not a point raised only by
heterodox economists. Recent work from mainstream economists (Caballero et al.
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2017, Rogoff 2017, Obstfeld and Taylor 2017) acknowledges this point. However,
they try to explain the matter from a shortage in the supply of safe assets and the
latter to institutional shortcomings. At the end of the chapter, this and other matters
of recent mainstream work on finance will be discussed.

Investors, under assumption 3, can adjust their holdings to their risk preferences by
allocating their wealth between the risk-free asset and the market portfolio (M).
Specifically, low risk investors, i.e., their indifference map lies to the left of portfolio
M (case 1 on the previous chart) will purchase the risk-free asset as well as portfolio
(M). High-risk investors r, in turn, have their indifference map placed to the right of
point M (case 2) this means that they will borrow at the risk-free rate (Rf) and use
the proceeds to purchase the portfolio M. The line connecting the risk-free asset
return to the expected return of portfolio (M), the ‘capital market line’ as it is called,
together with the indifference map solves investors’ utility maximization exercise.
Since all investors hold some proportion of the same portfolio of risky assets (M) the
latter can be no other than the market portfolio. This means that, in the context of
the CAPM, for the market to clear the market portfolio must be on the minimum
variance frontier. It is the key conclusion of the model which is derived from
assumptions 2 and 3 based on assumption 1.

The risk-return tradeoff lies at the heart of the CAPM and leads to an amazing result.
All investors hold the same (market) portfolio. In this regard, returns of individual
shares are determined on the grounds of their risk contribution to the market
portfolio. It is a form of equalization of risk-adjusted rates of return between
different assets which also implies the equalization of corporate returns to investors’
cost of capital as discussed in the previous chapter (Elton & Gruber 1976).

The presumption that all investors hold the market portfolio implies a linear relation
between stock returns and market return, where market return serves as the
explanatory variable. This means that the risk contribution associated with a
particular share is its covariance with the market. If we normalize covariance of
individual stocks returns with market return by dividing covariance with the
variance of the market portfolio, we arrive at the familiar CAPM betas (3). In this
determination process, corporate competition affects neither individual stock
required returns nor risk. Any source of (residual) risk, besides covariance with the
market, is eliminated through diversification. The CAPM context implies that
investors do not care about ‘particular’ risk because they all hold the market
portfolio. However, this means also that corporate competition does not affect
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market returns which points to neoclassical equilibrium and perfect competition38.
Given the above we can graphically present the determination of individual stock
returns as follows:

Figure 2.3
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The structure presented in Figure 2.3 suggests that we can move from the expected
return (E(R)) and standard deviation (o) terrain to the expected return-beta ()
terrain. This happens because we know two points on the expected return-(3) space
and because the relation between the market return and individual stock return is
assumed linear. The two points are (Rf) where beta is zero and E(RM) where beta is
equal to unity. Linearity is ensured by the (single common) ‘factor model’
assumption made for corporate returns and its effect on corporate variance. From
the above, it is evident that the slope of the line in the expected return - beta terrain,
the ‘securities market line’ is equal [E(RM)-RF], in other words, the market risk
premium, which is assumed constant for the investment horizon. Therefore, the
securities market line is given by the following equation:

2.5E(Rj) =Rf + |E(RM) —Rf] - B;

38 This means that competition does not materialize technical innovations that offer a cost
advantage over competitors but involve a higher investment cost that reduces the rate of profit at the
new equilibrium prices following its implementation. If perfect competition prevails such
investments will never take place because corporations are price takers. This point will be fully
elaborated in chapter 3.

55



Equation 2.5 is of course the familiar equation of the CAPM we have all encountered
in our readings one way or the other, where (Rj ) stands for return on security (j)
and (Bj) is the beta factor related to the particular stock.

The CAPM is a model where corporate competition and the resulting fundamentals
turn immaterial since investors’ required returns are determined only from the
expected return of the market portfolio. It is quite remarkable that these factors play
no part in the formation of corporate or market required returns. This is achieved by
assuming that market returns are stationary and normally distributed at least for the
model investment horizon. Corporate fundamentals do not affect required returns,
both for the market as well as for individual stocks, because the idea of neoclassical
equilibrium underlies these assertions. Given the technology, corporations are price
takers and, in this regard, their (risk-adjusted) returns become fully equalized not
exhibiting any inherent volatility or trend. This together with assumption 2 justifies
Mehra and Prescott (1985) who reduce the whole economy to a single
representative company and a representative agent (household) model in the
context of which the only fluctuation in returns comes from random shocks in the
rate of growth of per capita consumption. A view of the capitalist economy which lies
at the opposite of classical political economy, where striving for profits is the main
initiative of production and growth. This view of the capitalist economy also explains
why a highly unrealistic model, like the one introduced by Mehra & Prescott (1985),
was used to test the level of the equity premium and its results were broadly
accepted by the academic community triggering the debate over the ‘equity risk
premium puzzle’.

When applied to the goods and factors of production market the neoclassical notion
of equilibrium, although unrealistic, does not face logical consistency problems since
the exchange of goods and factors can take place at the equilibrium price. When
extended to capital markets, however, the idea of full equalization of returns and the
resulting asset market clearing prices, implied by the CAPM, suggest that in
equilibrium there are no transactions. Every investor will hold the market portfolio
for the whole investment horizon without effecting transactions in the meantime.
This unrealistic view of the capital markets underlies all mainstream asset pricing
models and not the CAPM only. One does not need to be an expert to know that mass
adjustments in capital markets take place all the time resulting in voluminous daily
transactions and the ‘unexplained volatility’ of stock prices elaborated in Shiller
(1981) and LeRoy and Porter (1981). With this in mind, we will review the empirical
tests of the CAPM.
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2d. Empirical Tests of the CAPM
[t comes as no surprise that the empirical evaluations of the CAPM mount up over

the years contributing important findings with theoretical and econometric
consequences. Due to the volume and diversity, we have categorized the relevant
literature primarily according to the specific assumptions of the CAPM under
investigation and secondarily between early and recent tests of the theory. The basic
assumptions placed under investigation were: 1) expected returns on all assets are
linearly related to their betas, and no other variable has marginal explanatory power
2) the beta premium is positive, meaning that the expected return on the market
portfolio exceeds the expected return on assets whose returns are uncorrelated with
the market return, 3) in the Sharpe-Lintner version of the model, assets uncorrelated
with the market have expected returns equal to the risk-free interest rate, and the
beta premium is the expected market return minus the risk-free rate. Early tests
were more focused on cross-sectional and time-series regressions of the model,
whereas recent tests were mainly focused on identifying alternative variables and
models with explanatory power which undermine the postulations of the CAPM.

2d.1. Testing Risk Premia
Following the publication of the Sharpe-Lintner-Mossin papers (Sharpe 1964,

Lintner 1965, Mossin 1966), the initial empirical tests focused on the properties of
the ‘securities market line’, its intercept, and its slope. This was done by exploring
the relation between market return and beta. The tests were cross-sectional
regressions between average asset returns against estimated asset betas.

However, important problems of estimation were detected. On the one hand, beta
estimations for individual assets were imprecise creating estimation problems, and
on the other, regression residual values had common sources of variation such as
industry effects. The latter creates downward bias in ordinary least squares
estimates.

These estimation problems were addressed in a series of empirical papers appearing
in the early 1970s. Specifically, Blume (1970), Friend and Blume (1970), and Black,
Jensen, and Scholes (1972) began working with portfolios to improve betas’
estimation precision. The underlying reasoning was that if the CAPM can explain
securities returns it can explain also portfolio returns. Of course, there are problems
with this reasoning because, although we are unable to test if the CAPM can estimate
individual returns, we take it for a fact it can test portfolio returns. On the estimation
side securities were grouped in portfolios according to their betas, starting from a
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‘low beta group’ and moving to ‘high beta groups’. Grouping, however, shrinks the
range of betas and reduces statistical power. Nevertheless, this practice is standard.
Fama and Mc Beth (1973) presented the solution for the common variation of
residual values. Instead of running a single regression of average monthly returns
on betas, they run regressions month after month. Then they calculated the time
series means for the slope, the intercept, and the standard errors of the means. This
data is used thereafter to test whether the average premium for beta is positive and
whether returns for uncorrelated assets (with the market portfolio) are equal to the
risk-free rate. With this technique, standard errors are captured through variations
of the intercept and slope in the repeated regressions. Therefore, residual
correlation is captured through repeated sampling without being actually estimated.
This technique is also considered standard in the literature.

Jensen (1968) performed the first time series test of the Sharpe-Lintner version of
the CAPM. The idea was that since beta times excess return is equal to the asset risk
premium, then for a regression of the form:

26 R, —R;, = a; +|Ry, — Rftl- B, + 5,

the intercept otherwise referred to as the Jensen alpha (a;) must be zero for every
asset.

These were the main types of empirical tests implemented. Unfortunately, all of
them firmly reject the assumptions of the Sharpe - Lintner version of the CAPM. The
cross-sectional tests found a positive relation between return and beta, but the slope
of the curve is too flat. In other words, the estimated intercept is greater than the
risk-free rate and the risk premiums are not in conformity with betas as suggested
by the CAPM. These were the results of Douglas (1967), Black, Jensen, and Scholes
(1972), Miller and Scholes (1972), Blume and Friend (1973), and Fama and MacBeth
(1973). Moreover, the same results were confirmed in Fama and French (1992).
Time series tests such as Friend and Blume (1970), Black, Jensen, and Scholes
(1972), and Stambaugh (1982), also confirm the too flat relation between beta and
average return. In the time series studies the estimated intercepts of excess asset
returns on excess market returns, i.e., the alphas in equation 2.6, are positive for
assets with low betas and negative for assets with high betas.

Fama and French (2004) provide an updated version of the evidence. They
investigated the relation between expected return and beta from 1928-2003 for the
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NYSE, and for shorter periods, ending also in 2003, for the AMEX and the NASDAQ.
They used data on every stock registered in the Center for Research in Security
Prices of the University of Chicago (CRSP) database. The only condition was the
existence of average monthly returns going back two years.3? Then they calculated
betas on every stock available which they used to form ten value-weighted
portfolios. Based on the post-ranking portfolio betas average returns were
calculated for each portfolio for the next twelve months. This process was repeated
year after year until 2003. Finally, a second set of portfolio betas was calculated by
regressing average monthly portfolio returns against the CRSP value-weighted
portfolio of US common stocks. The results are presented in the figure that follows
(Fama and French 2004: 33).

Figure 2.4

Average Annualized Monthly Return versus Beta for Value Weight Portfolios
Formed on Prior Beta, 1928 -2003
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The solid line is the ‘securities’ market line associating average expected returns
with betas. If the CAPM was a perfect match for securities returns, then returns
would lie on the solid line ranked from low to high betas. However, the actual
returns of the ten portfolios do not follow this pattern. The ten squares represent the
actual relation between returns and betas for the ten portfolios examined in Fama

39 The desirable return history for each stock was five years average monthly returns.
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and French 2003. Although a slight positive relation between returns and beta
appears this is quite different from the pattern suggested by the CAPM. In fact, there
exist specific cases where returns in low beta portfolios are higher than returns in
high beta portfolios.

These findings led portfolio choice theorists to suggest that the Sharpe-Lintner
version of the CAPM is firmly rejected. However, the version proposed by Fischer
Black (1970), where the only assumption is that a positive relation between return
and beta exists, seemed to hold.

2d.2. Do Market Betas Explain Asset Returns?
Irrespective of differences in the anticipated intercept and slope of the securities

market line, all versions of the CAPM argue that differences in betas should explain
differences in returns between assets or asset portfolios. This assertion stems
directly from the assumption that the market portfolio is mean-variance efficient
which underlies the CAPM.

One way of addressing the matter is to show that additional variables do not add
explanatory power in determining expected returns. For instance, in the classical
paper of Fama and Mc Beth (1973) if one adds additional explanatory variables then
the regression coefficients of these variables should not be reliably different from
zero. Thus, Fama and Mc Beth (1973) used squared market betas (to test linearity
between expected return and beta) and the residual variances from the regressions
of asset returns on market returns. The latter was used to indicate whether beta was
the only measure of risk needed to explain expected returns. They concluded that
both variables did not add explanatory power on expected returns, therefore the
equal weight portfolio they used as market proxy was on the minimum variance
frontier.

Another way of testing whether beta is the only factor explaining market returns is
to investigate whether the intercept, i.e., the Jensen alpha in equation 2.6 above, is
zero for all stocks. In the Sharpe-Lintner version the intercept is the difference
between the assets return over the risk-free asset and the excess return predicted by
the model (see equation 2.6). If the Jensen alpha (a) is significantly different from
zero, then there is no way of grouping shares into portfolios. The reason is that a
statistically significant constant term (a), implies that specific stock characteristics,
such as, the price-earnings ratio, play a part in stock returns. In other words, the
market portfolio is not mean-variance efficient. On these grounds, a set of empirical
tests trying to identify the impact of certain indicators on stocks or portfolio returns
appeared in the literature. The tests grouped shares according to high or low price-
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earnings ratios portfolios and tested whether the econometric estimation of
equation 2.6 for both portfolios resulted in intercepts (a;) not significantly different
from zero. If this was affirmative, then it was considered a verification that the
market portfolio was minimum variance efficient.

Although quite straightforward at the analytical level, this approach led to
controversies regarding the appropriate statistical test for determining whether the
intercepts are significantly different from zero or not. The dispute was settled by
Gibbons, Ross, and Shanken (1989) who proved that the F test has the best small
sample properties. Therefore, it is the appropriate test for evaluating the statistical
significance of the intercept. What the test does is to construct proxies of the market
portfolio since the F test establishes which sample (of risky assets in our case) fits
the population best.

Gibbons, Ross, and Shanken (1989) extended the use of the test in cross-sectional
regression where it was tested whether the inclusion of additional variables adds
explanatory power to the patterns exhibited by stock market returns. Nevertheless,
in all cases what is tested is whether the portfolio constructed as the market proxy
rests on the minimum variance frontier. This gave rise to the so-called ‘specification
problem’ i.e., whether the actual market portfolio can be specified and the CAPM can
be empirically tested. We will discuss this point below with the Arbitrage Pricing
Theory since it was one of the reasons for its introduction.

For now, we can point out that at the end of the 1970s the profession held the
position that although the Sharpe-Lintner version of the CAPM cannot explain the
risk premia, the softer version of the model introduced by Fischer Black (1970), in
other words, the postulation that market betas were sufficient to determine
expected returns, was empirically sound (Gibbons 1982, Stambaugh 1982, Fama and
Mc Beth 1973).

2d.3. Recent Tests
The ‘soft’ version of the CAPM which was considered sound in the early tests of the

model was severely challenged in the more recent tests. In other words, evidence is
mounting that expected returns are unrelated to market beta.

At first, a series of papers identifying additional variables influencing expected
returns appeared following the late 1970s. Basu (1977) showed that stocks with
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higher earnings to price ratios had higher returns than those predicted by the CAPM.
Banz (1981) argued that when stocks are shorted based on market capitalization
average returns on small (capitalization) stocks tend to be higher than those
predicted by the CAPM. Bhandari (1988) made a similar claim for stocks with high
debt to equity ratios. However, the works which received the greatest attention in
this line of papers were those associated with the impact of book to market equity
ratios on stock returns (Stattman 1980, Rosenberg, Reid & Lanstein 1985). These
empirical studies conclude that stocks with high book to market equity ratios have
high average returns not captured by their betas.

It is worth noting that all these studies introduce ratios that depend on stock prices
(earnings to price, capitalization, book to market value) as explanatory variables.
This is not surprising since prices include information about expected returns. In
other words, the price ratios are indications of differences in expected returns
between stocks which cannot be eliminated through diversification. Some
mainstream theorists (Ball 1978) tend to acknowledge this fact. Nevertheless, they
do not associate it expressly with competition both within the corporate sector and
between the corporate and the financial sector, as it is done in the profit-based
approach.

This last point will become evident below in the discussion of the three-factor model
introduced by Fama and French (1996) as an alternative to the CAPM. For now, in
order to conclude the recent empirical evaluations of the CAPM, we will refer to the
empirical study Fama and French of 1992. Many economists consider this study as
the fatal blow of the CAPM. The study concludes that all the additional variables
discussed so far: earnings/price, debt/equity, book/market, add explanatory power
to the determination of expected returns. Furthermore, the study confirmed further
empirical studies on the slope (Lakonishok & Shapiro 1986). The latter indicates that
the slope of the security market line was even flatter than the one calculated in the
early empirical work on the CAPM. As Fama and French put it in a 2004 review
paper for the Journal of Economic Perspectives: “If betas do not suffice to explain
expected returns, the market portfolio is not efficient, and the CAPM is dead in its
tracks” (Fama and French 2004: 36).
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2d.4. Explanations and Alternatives.
The empirical failure of the CAPM could not be ignored by mainstream theory.

Important economists have attempted to provide theoretical explanations and
alternative pricing models. The initial attempts fell into two categories. First, that
risk has additional sources besides market volatility which are missed by the CAPM.
This is the idea behind Intertemporal CAPM introduced by Merton (1973) and
elaborated by Fama and French (1993, 1996) in what is known as the ‘three-factor
model’. Second, the behaviorist approach. The latter suggests that investors are
irrational, and this results in market behavior different from the assumptions of the
CAPM and neoclassical rationality in general.

Arbitrage Pricing Theory is also an alternative to the CAPM, theoretically close to the
ICAPM and the ‘three-factor model’. However, it does not suggest that the CAPM has
failed. It argues that CAPM is not a testable theory. For this reason, it will be
considered separately in the next section.

The Merton ICAPM (1973) was the first attempt for a more sophisticated asset
pricing model. The idea was the same as in the models of intertemporal equilibrium.
Variables representing different states of nature, known in advance, in accordance
with the ergodic axiom, influence current (investment) decisions. These include but
are not limited to labor income, the price of consumption goods, and future
investment (portfolio) opportunities. Of course, all these variables follow the
assumptions of neoclassical equilibrium which also determines their impact on
expected asset prices and portfolio returns. The Mehra and Prescott (1985) model
on the risk premium puzzle is a good example of the ICAPM rationale. However, in
the ICAPM it is not per capita consumption variance that produces stock price
variations. The risk-return tradeoff stands like in the CAPM; the difference is that
investors are also concerned with the covariance of portfolio returns with the ‘state
variables’. Therefore, the optimal portfolio is not single-factor efficient like in the
CAPM, but multifactor efficient. Fama (1996) has shown that if free risk-free lending
is assumed, or if free short selling is allowed, the ICAPM concludes, like the CAPM,
that clearing prices imply that the market portfolio is (multi) factor efficient. Of
course, in the case of the ICAPM additional betas, besides the market beta, are
required to determine expected returns.

Nevertheless, the introduction of ‘state variables’ with neoclassical properties would
lead to similar empirical results like the ones of the CAPM. Probably it was for this
reason that Fama and French (1993) introduced the ‘size effect’ and the book/
market ratio as additional explanatory variables of stock returns. At the same time,
they argued without giving further theoretical intuition that these ratios reflect
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‘unidentified state variables that produce undiversifiable risks...” (Fama and French
2004: 38). In support of this claim, they pointed out that returns on small firms stock
covary more with each other than with the returns of large firms and the same is
true for the returns of high book to market stocks as compared to low book to
market value stocks. This, of course, is clearly circular reasoning since Fama and
French assume that the covariance of stock returns implies a reaction to a common
underlying factor and is not the result of the forces of real competition. For example,
the covariance of the returns of ‘growth’ can be the result of gaining market share
from their industry competitors. In fact, Fama & French implicitly admit this: in a
1995 paper they report that earnings and sales of ‘small’ and ‘growth’ companies
covary more with each other. Nevertheless, they do not think that earnings growth
determines returns and not some ‘unidentified state variable’. In short, they assume
that the properties of neoclassical equilibrium and perfect competition hold, then
they interpret their empirical findings taking their assumption for a fact.

On these grounds, Fama and French (1993, 1996) proposed a three-factor model for
the determination of expected returns.

2.7 E(Ri) = Rpe = By " [E(Ruge) — Bee]l + By E(SMB,) + By, - E(HML,)

The term on the left-hand side of 2.7 is the expected return of stock or portfolio (i)
minus the return on the risk-free asset. The first term on the right-hand side is the
market 3 times the market premium. The second term (SMB) denotes the expected
difference in returns of small minus big firms times the relevant . Finally, the last
term on the right-hand side is the expected difference of high book to market value
portfolios minus the returns on the low book to market value portfolios. Although,
the price ratios reflect ad hoc assumptions the model still has specification problems
because the volatility of returns is so great that substantial uncertainty exists on the
expected premiumes.

It was for this reason that Fama and French tested the following model

28R, — Ry =a; + By~ [RMt - th] + B, -E(SMB,) + B, - E(HML,) + &,

The idea was, in a similar fashion to the Jensen «, that if a is zero for all stocks this
implies that the three variables capture most of the variation of asset or portfolio

returns. The model is claimed to have empirical success. Fama and French 1998
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argue that it performs better than the intertemporal CAPM. Mitchel and Stafford
(2000) suggest, although this means that the model does not hold, that a&; measures
how rapidly stock market prices respond to new information. Carhart 1997 uses the
model to study mutual fund performance. Finally, Ibbotson and Associates are
among the market practitioners which offer the model as an alternative to the CAPM
for calculating the ‘cost of capital’.

Irrespective of the validity of these empirical findings the model has theoretical
shortcomings as admitted by Fama & French themselves. The SBM and HML
variables have nothing to do with the variables that are supposed to concern the
investors under the assumptions of all versions of mainstream theory. It is for this
reason that Fama & French have argued that the variables (SBM, HML) are ‘mimic’ of
the relevant ‘state variables’. Their argument is that if additional well diversified
portfolios are sufficiently different from the market portfolio this is adequate reason
to consider them mimic to some undefined ‘state variable’.

However, this vague justification of the additional explanatory variables enables
other schools of thought to interpret the statistical findings of the three-factor model
differently. For example, the behavioralists argue that the HML variable, which is
mainly responsible for the superior performance of the model as compared with the
CAPM, is not a mimic of some ‘state variable’ but the result of investor overreaction4?
to all high book/ market value stocks. Therefore, this chain reaction is wrongfully
interpreted as hidden risk factors. in this context, the discussion turns to whether
the premia calculated by equation 2.8 are rational or not.

Fama and others (Stein 1996) have argued that certain applications of the ‘three-
factor’ model do not require a definition of rational, irrational, or sample-specific
average return premiums. Specifically, they argue that the response of prices to new
information, the performance evaluation of managed portfolios, and estimating the
cost of capital does not depend on whether return premiums are rational or not.
What they mean is that, in the ‘three-factor’ model time regression (eq. 2.8), if the
diversified portfolios capture the variation of stock returns then we can estimate the
above-mentioned factors irrespective of whether returns are rational. However, this
is a perfectly arbitrary argument, on one hand, it presupposes that the parameter o

40 The Behavioralists suggest that investors systematically overreact to high book-to- market value
stocks leading to pricing bubbles. The argument is more thoroughly discussed below.
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is a measure of price response to new information and/ or mutual fund management
performance something which is not proved. On the other, it considers that forward
looking risk premiums, reflecting the cost of capital, are relevant irrespective of
whether they are sample-specific (i.e. the result of chance), or not. The latter is not
true. In short, it is evident, that if diversified portfolios are assumed to mimic
underlying state variables then returns have certain properties that apply to the
neoclassical equilibrium. If these variables are assumed to reflect other types of
investment behavior, as argued by the behavioralists, or of undiversifiable
‘particular’ risk (structural uncertainty), as argued here, then stock returns do not
follow the patterns assumed by modern investment theory. Therefore, it is wrong to
attribute universal properties to versions of the ICAPM like the ‘three-factor’ model.

In fact, the idea of inserting variables in mainstream asset pricing models exclusively
on the grounds of statistical correlation and then trying to theorize on the implicit
and explicit nature of these variables is highly problematic. For instance, Jagadeesh
and Titman (1993) identified a ‘momentum effect’4! in individual stock performance
distinct from the value effect allegedly captured by the book to market equity ratio.
J&T showed that stocks that outperform the market for a period of three to twelve
months continue to outperform the market for the next few months. This is a finding
which can support behavioralist arguments suggesting ‘irrational’ 42 behavior, or the
‘reflexivity expectations theory’ of George Soros we will discuss in the context of the
profit-based approach. However, risk theorists tried to incorporate this pattern in
their framework like the value and size effects discussed above. Carhart 1997 argued
that they could add a ‘momentum effect’ in the ‘three-factor’ model, i.e the difference
in the returns of portfolios of ‘winners’ and ‘losers’. Winners and losers standing for
portfolios over-performing and under-performing relative to the market
respectively. His rationale was quite simple if well diversified portfolios can qualify
as a mimic of underlying state variables why not add one more variable. However,
how can one justify estimates of the cost of capital, which is assumed stationary,
from a model where a short-term effect, like the momentum effect, appears as an
explanatory variable? Actually, as we will see in the next section, where we discuss
the Arbitrage Pricing Theory, the reduction of return variability to a set of common

41 The ‘momentum effect’ is not the only standardized fact identified in literature. For instance,
Franken and Lee 1998 and Piotroski 2000 argue that on portfolios formed on price ratios stocks with
higher expected cash flows have higher returns. They consider this an indication of irrational pricing.
Overall mainstream theory is engaged in a futile debate whether it is bad (irrational) pricing or bad
asset pricing model responsible for the empirical failure of the CAPM.

42 Rationality assume in the mainstream sense, i.e. in the context of the so called ‘homo economic
us.
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factors involves a set of strong neoclassical assumptions on competition and
equilibrium which impose restrictions on the structure of asset returns. Therefore,
the insertion of such variables is not just arbitrary but contradicts the underlying
theory in many cases.

Closing this reference to mainstream explanations of the failure of the CAPM note
must be made to the argument of the behavioralists. There is one more reason for
this since they argue that crisis is the result of the inherent generation of ‘bubbles’ in
capital markets (Shiller 2003, 2009). In the current crisis, the subprime loans market
and the related asset-backed securities was the place where the bubble was
witnessed. As mentioned already the reason for these bubbles, for the behavioralists,
is the inherent exaggeration of investors either through irrationality or animal
spirits In the case of stocks, the crucial measure is the book to market equity ratio
the latter reflecting value and growth stock returns and/ or business cycle patterns.
However, the main problem of the behavioralist rationale is the idea that asset
bubbles are the result of irrational behavior which implies of course that CAPM
reflects rational returns and asset prices. Their critique is similar to the discussion
on perfect and imperfect competition in the theory of the firm and more generally to
the insertion of imperfections to the neo-classical model. Here the imperfections are
due to ‘cognitive bias’, ‘group thinking’ and ‘herd behavior’. To put it in more
abstract terms, for the behavioralists, people do not behave like ‘homo economic us’,
i.e a person with fixed preferences, in our case risk preferences, who does not relate
to, or is influenced by anybody else, or as Amartya Sen puts it a ‘social Moran’. His
behavior is dominated by collective behavior which is considered irrational. The
latter gives rise to phenomena like asset bubbles.

The argument of the profit-based approach, elaborated here, is different. Capital
markets do not experience stationary returns under neoclassical rational behavior.
Returns are inherently non- stationary, and this is because of a highly volatile
required rate of return reflecting the underlying conditions of corporate competition
and profitability. In this world of true uncertainty, individuals do not share the same
views about market returns, it is financial capital that keeps market returns in line
with the underlying fundamentals. Therefore, asset bubbles are not ruled out, mainly
because expectations can temporarily influence fundamentals (Soros 2009, Shaikh
2016) but despite exaggerations in the end fundamentals rule.

We will return to this point in the conclusions of this chapter and chapter three, for
now, we need to understand further the implications of models which attempt to
determine stock returns by a set of common factor(s) of variation. The ‘three-factor’
model belongs in this category and has the property to stand between the CAPM and

67



Arbitrage Price Theory (hereafter APT). The reason is that it is based on an
assumption shared by both the ICAPM and APT, i.e. that well diversified portfolios
can enter in return determination as a mimic of ‘state variables’. In this regard, this
section serves also as a bridge to pass to the presentation of the APT.

2e. Arbitrage Pricing Theory
2e.1. The Market Portfolio Specification Problem
To understand how the APT model was developed we need first to understand the

critique of the CAPM advanced by Richard Roll (1977). The argument was of both
theoretical and empirical nature and suggested that the CAPM was never tested
properly and will never be. The reason is that on the theoretical level there is no
clear specification of which assets are excluded from the market portfolio. For
instance, ‘human capital’ should be included in the market portfolio or not? Of
course, there are also technical limitations in constructing the ‘market portfolio’.
Practical problems reflecting data availability for the candidate assets pose a barrier
in defining the true ‘market portfolio’. In this regard Roll argued that using proxies
for the market portfolio in empirical studies tells us nothing about the CAPM.

It should be noted in passing that the whole debate on the specification of the
market portfolio gives rise to a rather obvious criticism. In the CAPM the ‘market
portfolio’ is not a construction serving the purpose of empirical testing, it is the
portfolio held by all investors irrespective of their risk preferences. Therefore,
investors should be capable of obtaining this portfolio quite easily. Rolls’ critique
acknowledges that even academic researchers with analytical skills, technical means,
and ample time are facing difficulties in defining the key variable for the
determination of asset returns on a purely theoretical level.

Mainstream economists surpassed this logical inconsistency, as they have done so
many times with various issues and entered into a debate of defining the
appropriate market proxy. Stambaugh (1982) included corporate and government
bonds in testing a series of market portfolios. He concluded that the empirical results
were not sensitive to the inclusion of these assets mainly because the volatility of the
portfolio was dominated by the volatility of stocks. However, his results were not
accepted because he used only US data. Fama and French (1998) showed that when
testing the CAPM against a global portfolio the resulting betas cannot explain
returns. They argued that CAPM failures mainly appeared on stocks with high book
to market equity ratios and high P/E ratios. This finding gave rise to multifactor
asset pricing models like the ‘three-factor model’. Of course, the inclusion of price
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ratios in resolving the empirical failure of CAPM can be considered circular
reasoning since prices, included in both ratios, are a main determinant of returns.
Mainstream theorists surpassed also this second logical inconsistency and concluded
that using reasonable proxies will not assist them in defining a market portfolio
close to the minimum variance frontier (Fama & French 2004). The frustration,
reflected in this pessimistic comment, is not limited to the empirical findings
mentioned so far. Mainstream economists are also puzzled by the fact that portfolios
constructed by sorting pricing ratios have returns that are not positively related to
market betas. For instance, Lakonishok, Shleifer, and Vishny (1994) report that ten
portfolios of US stocks shorted based on book to market equity ratios (the lowest
B/M ratio for portfolio 1 and the highest for Portfolio 10) have market betas
negatively correlated to returns. Actually, Portfolio 1 has the highest beta.

Instead of considering the effects of the assumptions of the CAPM in order to explain
its empirical performance, some economists suggested that the market portfolio
specification is the cause of the empirical failure of the CAPM. In this regard, they
offered an alternative model, the APT, which retained the Non -Arbitration property
of the CAPM without the need to refer to a ‘market portfolio’. Moreover, the APT did
not rely on the normality assumption for asset returns and the quadratic utility
function of the CAPM which were difficult to justify, to say the least.

2e.2. The Arbitrage Pricing Theory
As Roll and Ross (1984) argue in an early review paper, at the heart of the theory

stands the contention that only ‘a few factors’ affect average stock returns43. The
idea is that although a great number of factors affect the daily volatility of stocks and
bonds only a few factors move the returns of aggregate portfolios. This implies of
course that the volatility of diversified portfolios will be limited compared to the
volatility of individual shares since the latter have additional sources of variation. As
we recall from chapter 1 this fact contradicts data presented by Shiller (19883,
1988b) indicating that positive covariance exists between the error term of
individual shares, the latter indicating that portfolios vary more than the shares
comprising them. Roll and Ross (hereafter R&R) begin by assuming the exact
opposite.

Given their initial point, they reduce anticipated volatility even further by suggesting
that anticipated variations of these ‘factors’ will be incorporated into market prices

43 Technically speaking the limitation in the number of factors is intended to justify that the total
number of assets must always be greater than the total number of factors and avoid matrix
singularity.
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therefore it is the unanticipated variations that cause the volatility of shares. In the
R&R world, investors acknowledge that unanticipated events may affect the returns
of their portfolios but the mere fact that these events are ‘unanticipated’ suggests
that they do not know the magnitude or direction of these events. However, since
stock returns depend on ‘few known factors’, investors can calculate the sensitivity
of returns to their variations. The latter implies of course that other factors that
affect individual stock returns, otherwise referred to as sources of ‘idiosyncratic
risk’, are canceled out through diversification. Therefore, investors are left to worry
only about sources of systematic risk.

In the case of the CAPM ‘particular risk’ another name for ‘idiosyncratic risk’ is also
eliminated through diversification and the market portfolio becomes the only
common source of risk. Although the risk-return mechanism of the APT is modified
relative to the CAPM, as we will see shortly, the fact that idiosyncratic risk can be
eliminated justifies the assumption that risk factors affecting returns are common to
all shares. In the CAPM risk elimination implied that stock returns follow the normal
distribution and equivalently that investors possess quadratic utility functions.
However, the CAPM can be seen also as a ‘single factor model’ where variations in
individual returns among companies or branches of the economy are isolated events
that cannot affect the returns of the market portfolio. This implies that variations in
returns of a single company do not affect returns on other companies because all
firms are assumed, price takers. Another way of stating this is the assumption that
the residual variance of individual stock returns is uncorrelated with each other.
This means that competition between companies may exist however it is reduced to
the notion of perfect competition. If real competition between firms of the same
industry is present the result is a strong correlation of residuals of individual
companies. The idea is that companies would reduce prices to attack competitors’
market shares and as a result higher returns of the one would imply lower for the
other, or lower returns for both. Under a similar rationale, competition between
industries, or intra-industry competition, is expected to yield a positive correlation
in the returns of companies in the same industry, and a negative correlation is
expected in the returns of stocks belonging to different industries. The idea is, that
capital mobility towards an industry with higher returns than the average will lead
to increased investment which will tend to reduce industry returns. In other words,
corporate returns will move in the same direction, the latter appears as a positive
correlation of industry returns.

Overall, in the classical notion of competition adopted by the profit-based approach

corporate returns affect returns of other companies as well as industry and market
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returns. One implication of this argument is that ‘idiosyncratic risk’ cannot be
eliminated and stock returns cannot be determined as the result of unexpected
variations of a common factor or factors. As we have seen in chapter 1 this implies
true uncertainty instead of calculable risk#4 and variable, non - stationary required
returns. As it will become evident in chapter 3 it implies also a different type of
arbitrage.

As already discussed above, in the CAPM the reduction to a single factor model is
done implicitly through the assumptions underlying investment decisions taken on
the mean and variance of stocks and portfolios implying that returns follow the
normal distribution. In the APT this is done explicitly by assuming a linear factor(s)
model of the following form:

29R; =E; +B;-f +e;

Where R is the return on the stock j broken down into three constituent parts: the
expected return E, the sensitivity of the share to unexpected variations to the
common factor f (j), and the idiosyncratic factors e. Of course, we have assumed
that stocks respond to changes to a single common factor, denoted by f, for the sake
of simplicity. Therefore, the assumption that returns of one stock do not affect
returns on other stocks is explicitly introduced, and together with the assumption
that factor f variations are uncorrelated with e ensures linearity in the formation of
stock returns. Consequently, the total risk becomes the sum of factor risk and
idiosyncratic risk. Assuming further that the expected value of f and e is zero we end
to the familiar mainstream relation that actual returns are (roughly) equal to
expected returns. Moreover, since all sources of deviation of actual from expected
returns have zero mean, expected returns are constant. Finally, it should be noted
that the model can be generalized by assuming n securities and k factors. In that
event, R is an nX1 vector, 8 and f are n x k matrixes, and e an n X n diagonal matrix
since the only nonzero elements will appear in the main diagonal.

The assumptions underlying factor(s) models, especially regarding idiosyncratic
risk, place the familiar restraints on portfolio risk and variance. In this regard the
following relations hold:

T
52(e5) = ) x3-0%(en)
n=1

44 Actually, positive covariance between error terms of different stocks calculated by Shiller
(Shiller 1988 a, b) and presented in Chapter 1 is an indication of correlation between residuals
assumed away by mainstream models.
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This relation reflects the assumption that idiosyncratic factors are uncorrelated
between stocks. Therefore, portfolio variance (GE(E‘?,}) is equal to the weighted

average of the idiosyncratic risk of the stocks participating in the portfolio, where x
is the weight. It goes without saying that as we add shares to the portfolio the square
of the weight (x,) will tend to zero, in other words, idiosyncratic risk will be
diversified.

Furthermore, it holds:

GE{R‘F} = ﬁlz',t:l ot (f) + 1‘5'22?: 02 (fa) . 'ﬁkz'p -0 (fi) + C"_:'[E?:}

Because we have assumed that there is no correlation between idiosyncratic
variance (¢2(e,)) and factor variance (o2(f;), portfolio variance is the weighted

average of factor variance where the square of portfolio betas (ip) are the weights.
It should be noted in passing that the assumption of uncorrelated factors is quite
arbitrary. For instance, Roll and Ross in their 1984 paper suggest that adequate
factors are: 1) unanticipated changes in inflation, 2) unanticipated changes in
industrial production, 3) unanticipated changes in bond premiums+>, 4)
unanticipated changes in the term structure of interest rates. The question then
becomes how can one assume that there is no covariance between industrial
production and price changes? This was probably the reason APT theorists
abandoned specific factors for testing the APT and either refer to implicit factors4é or
attempt to associate price ratios to underlying state variables, like in the ‘three-
factor model’.

Before we discuss these matters further, we need to specify portfolio betas for the
sake of completion. They are specified by the following equation:

T

Bip =an * Bin

k=1

In other words, portfolio beta for factor one is the weighted average of the factor
betas of individual securities included in the portfolio.

These restrictions are sufficient to solve the model. However, the points raised so far
on the model assumptions require some further discussion before we move to the
solution. Because of the unrealistic scenarios arising from the assumption of zero
covariance between factors the literature tends to explain the APT models from the
intuition underlying Arrow-Debreu security pricing (Huberman and Wang 2005).
The ‘factors’ are ‘primitive assets’ paying or not paying a premium in different

45 By risk premiums we refer to interest rate differences between low- and high-grade bonds.
46 Common factors that exist although we do not/ cannot specify to which factors we are referring
to.
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‘states’ of the world. In the context of the APT, we should think of this rationale as an
expression of asset returns from the sum of expected and unexpected returns of k
‘fundamental assets’. The ‘fundamental assets’ are no other than the factors of the
model. This is the reasoning underlying also the ICAPM and explains how the ‘three-
factor model’, elaborated above, is related to the APT.

However, the most important point that can be derived from this elaboration is that
the model relies on perfect competition and consequently neoclassical equilibrium.
This ensures that the ergodic axiom holds. In other words, stationary returns
reflecting a stationary neoclassical equilibrium are a prerequisite for zero covariance
between ‘factors’ even if we treat them as ‘Arrow-Debreu securities’. This implies of
course that equity risk premiums will be limited, as suggested by Mehra and
Prescott, and elaborated in the previous chapter, something which, as we saw,
contradicts actual data. With this in mind, we will proceed to the model solution.

We will use the familiar figure of the APT

Figure 2.3

E(R)

E(R1)

E(R2) B

We assume that a single factor explains all covariances between stocks. For the sake
of the exercise, we will assume that the relation of expected return with beta takes
the nonlinear form presented in the chart where A, B, C, D, E, F are different stocks.
Finally, we will assume that free short selling is permitted. If this structure prevails,
and idiosyncratic risk can be diversified by adding stocks in the portfolio then
unlimited positions of riskless arbitrage can be attained. For instance, an investor
can sell stock A short and use the proceeds to invest in stock D. This way he will
make a return equal to E(R2) which is riskless, because it has a zero beta, and
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requires no capital as well. Similarly, a riskless return equal to E(R1) can be enjoyed
by selling stocks B, C short, and using the proceeds to buy stocks E, F respectively.
Millions of combinations arise from this practice. For example, an investor could sell
the portfolio of (A, D) which has return E (R2) and use the proceeds to purchase
portfolios (B, F) and (C, E) both of which have returns E(R1) and so on.

It is amazing that perfect competition and the consequent assumption of the
elimination of particular risk, through diversification, gives rise to an unlimited
number of positions of (riskless/ costless) arbitrage. This is a notion quite different
from ‘turbulent arbitrage’, a notion used in the context of the profit-based approach,
where competition and cyclical effects, reflected on the incremental rate of profit,
constantly give rise to positions of arbitrage, under true uncertainty, which results to
new positions of profit or loss (Shaikh 1997). In the APT arbitrage cannot last for
long. Short selling and the subsequent purchase of stocks together with the
formation of portfolios alter stock returns. Consequently, prices and returns of
stocks A, B, C (short sold) will fall and prices and returns for stocks D, E, F (which are
purchased) will rise. In the end, the theory assumes that the relation between return
and factor risk will become approximately linear like in equation 2.9 with the
difference that particular risk e has been removed (is zero)+’.

We can show this graphically for the single factor case as follows:

47 Actually, with the assumptions in hand approximate linearity prevails. It has been shown that
exact linearity appears if we assume: 1) bounded utility functions, like the concave utility functions
used by Mehra and Prescott 1985, 2) utility maximization decisions, 3) capital markets clear. (Connor
1983). Of course, in this context the model looks more like an equilibrium model, for example like the
ICAPM, rather than an arbitrage theory solution.
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Figure 2.4
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The chart tells us that riskless portfolios will receive a return E(Rz), the risk-free
rate, while risky portfolios will have a linear relation with factor risk (the beta
factor) based on the slope (A1) of this equivalent of the ‘securities market line’. The
coefficient A1 is usually referred to as the price of factor 1. All this is summarized in
the following equation of expected returns (for security A):

210 E(R;) = E(R) + Ay * fiy;

The equation confirms that expected returns are constant as already stated*s.
Moreover, it confirms that the whole process rests on the assumption of diversifiable
particular risk which implies perfect competition and neoclassical equilibrium.
Arbitrage Price Theory presents quite clearly how constant or stationary required
returns are derived from the assumptions of mainstream economics and the
significance of the notion of perfect competition in this analytical conclusion. This
means, among other issues, that the ‘profit-based approach’ relies on a different
understanding of economics as a whole and asset pricing in particular.

The assumption of zero covariance between factors enables the generalization of eq
2.10 for many factors. We will skip the exhaustive presentation since it does not add
any theoretical insights to the points we have raised so far. In the case of many
factors the expected returns equation for n securities and k factors takes the
following form:

48 [t must be noted that the APT is not a one period model like the CAPM it can hold for multiple
periods therefore the stationarity of expected returns is much stronger and more explicit in its
context.
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Comparing the APT and the CAPM has shown that the two models share the
assumption that particular risk is diversifiable and asset returns are constant (or
stationary) and exogenously given. For the APT, the latter is reflected in the
assumption that factors are Arrow-Debreu securities. If this rationale is extended to
the CAPM it can be formally proved that the two models are equivalent. This is
shown here below:

Let us assume, for the sake of simplicity, that the expected return on any stock is
given by a two-factor model represented by the following equation:

212 E(R,) = E(R)+ Ay - B + 42" Bom

We will assume further that the two factors represent two portfolios, or ‘primitive
assets’ in the Arrow Debreu sense. In this regard we can write factor prices as
follows:

2134 =y, - [E(Ry)—E(R.)]
214 4, = ¥, [E(Rpy) — E(R.)]

Where x1, x2 are the weights of the two portfolios that comprise together the market
portfolio. So the equations tell us that the factor prices are equal to the market
portfolio risk premium times the weight of each portfolio in the market portfolio.
Substituting equations 2.13, 2.14 in equation 2,12 we get:

E(R,) =E(R.) + [Bin-x1+ Popn x2]| - [E(Ry) — E(R,)]

As we have shown above because the idiosyncratic risk is eliminated through
diversification and there is no covariance between factors the following relation
holds for the market portfolio:

M

By = Z XpBpn

p=1

76



If portfolio betas are the weighted average of securities factor betas comprising the
portfolios market portfolio beta will be the weighted average of the portfolios
comprising the market portfolio. Therefore, equation... can be written as follows:

E(Rn} = E(Rz} +.I8M b [E(RM} - E(Rz}]

The equation, of course, is no other than the familiar equation of the CAPM (eq 2.5)
we derived above. Under the same rationale, the ICAPM and the three-factor model
are also constructed. Their only requirement, supporting the equivalence of the two
models, is that the selected portfolios are associated with factor prices (A)
maintaining a linear relation between betas and the market portfolio. It is the
celebrated Non-Arbitrage Theorem (Ross 2004: 1-21) that underlies all versions of
mainstream asset pricing irrespective of differences in the assumptions of the
underlying each specific model.

This last elaboration proves among other issues that the assumption which
underlies mainstream asset pricing models is no other than the assumption of
perfect competition and consequently stationary neoclassical equilibrium. This
assumption is implicitly introduced in the CAPM through the ergodic axiom and the
normally distributed asset returns and explicitly in the APT through the zero
correlation of sources of idiosyncratic risk. As we saw both versions justify constant
or slowly varying required returns like the ones used in DCF models. For DCF models
and the CAPM, we have already referred to their poor empirical performance. Does
this hold for the APT as well?

2e.3 Empirical Tests of the APT
Although the APT was introduced as a solution to the specification problem of the

CAPM it has important specification problems of its own. The main problem is that
the assumption of zero covariance between factors is so obviously wrong that it
pushes empirical testing towards techniques that do not require explicit reference to
the underlying factors.

In their initial empirical attempt Roll and Ross (1980) had positioned the theory in
the context of the Arrow-Debreu security pricing, implying perfect competition and
perfect capital markets. At the same time, they make an effort to dissociate the
empirical testing from factor specification. But they did not stop there, they
suggested that a theory ‘should be tested by its conclusions, not by its assumptions’
(Roll and Ross 1980) and they continue ‘O(o)ne should not reject the APT hypothesis
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...by merely observing that returns do not exactly fit a k-factor linear process’4°.
Extending the methodology of reducing their empirical test further, R&R, reduced
their investigation in testing the following hypothesis:

2.15 E(Rn} = E(Rz} +H’1 'ﬁn,i +--t Ax ' ﬁn,k
null hypothesis 4, = 1, = - A, = 0null hypothesis (rejection)

A, # 0 alternative hypothesis (non rejection)

In words, they test whether the null hypothesis suggesting that all factor prices (A)
are zero. If this is jointly not true then, R&R suggest, that ‘we cannot prove that the
theory is true...W(w)e can only fail to reject it’ (R&R 1980).

Although empirical testing was reduced to the non-rejection of the theory the
problem remains: how can we define nonzero values for some As without specifying
the factors they refer to. In this regard, R&R used the technique known as ‘factor
analysis’ which does not require variable specification. The input in empirical testing
is the covariance matrix between the returns of the securities participating in the
sample. Then the betas that explain the covariance are calculated. This is done by
constructing portfolios of different weights from the securities in the sample. The
portfolios are considered to explain the systematic portion of security returns and,
for this reason, residuals are usually subtracted from security returns. The computer
program continues to insert (index) portfolios until the probability the next portfolio
will explain a significant fraction of covariances between stocks drops below a
predetermined level.>0

There is a strong resemblance between ‘factor analysis’ and the technique of using
diversified portfolios as explanatory variables in the three-factor model. The
resemblance lies in the application of portfolios as a mimic of unidentified variables.
In Roll and Ross, this is accomplished by constructing index portfolios whereas in
other empirical models portfolios are constructed, for example, by ranking shares by
their size and/ or their book to market value as in the three-factor model.>! To put it
in mathematical notation, in a multifactor model the covariance of returns between

any two stocks are assumed to be given by the following equation:

49 Actually, R&R found significantly different risk - free rates and differences in the significance of
factor prices among subgroups of shares as we will elaborate in various instances here-below.

50 There are different techniques for identifying factors in ‘factor analysis’ here I present the
simplest one the one of predetermined levels of probability for the sake of presentation.

51 Actually, the APT literature includes empirical tests which combine the two methods as we will
see below.
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216 Cov(Ry,Ry) = By " Prn0 () + Boq " Bop - 02 (I) + o4 By Brm " 07 (1)

In words, the covariance of returns of any pair of stocks is equal to the sum variance
of the underlying factors represented by the index portfolios (I) multiplied by the
factor betas for the two stocks. This implies, of course, that residuals are fully
uncorrelated, or in other words that idiosyncratic risk is fully diversified and that
factors are uncorrelated as well. All these we know already from the previous
discussion, the additional assumption made by factor analysis is that factor variance
is equal to one (1) or that factors are random variables following the standard
normal distribution. The computer program calculates then the betas from the
previous equation which brings the covariance matrix as close as possible to the
covariance matrix calculated directly from the sample stock returns.

Knowing the factor betas then factor prices (A) must be calculated. This is done
similarly to the technique implemented for the estimation of the security market line
in the CAPM>2 (Black, Jensen, and Scholes 1972, Fama and Mc Beth 1973). In practice
what is done is to run cross-sectional regressions for E(Rn) by estimating equation
2.15 above. The whole investigation relies on the contention that if estimated As are
not jointly equal to zero then the theory cannot be rejected as we have stated
already. Roll and Ross conducted this test on 42 groups of 30 stocks each for the
period July 1962 to December 1972 and found that there must be common factors
(maybe four) that determine returns. In reporting this result, R&R overpassed the
alarming result that the number of factors was altered from ‘maybe four’ to ‘maybe
two’ if instead of a 6% E(Rz) the risk-free rate is calculated from the regression.
Moreover, R&R did not comment on the fact that in only 88% of the 42 groups we
have at least one significant factor (one A different from zero). What does this mean
for the remaining 12% of the groups? How does it affect the evaluation of the
results? Finally, what happens if (R.) =4, , in other words, the risk-free rate
calculated from the regression®3, is different between subgroups beyond the level of
statistical error>4?

Acknowledging that they are testing a very weak hypothesis, Roll and Ross, tried to
strengthen their results by testing the zero A hypothesis against a specified rather

52 If simple OLS regressions were run to calculate As the problems of estimation bias would appear
as already discussed in the empirical tests of the CAPM this is why similar techniques involving cross
sectional regressions were implemented.

53 In the empirical studies of the APT the risk-free factor is usually denoted by Ao here we use
mostly E (R;). Both notations whenever used mean the same thing.

54 Actually, the test concludes that Aos differ significantly across the 42 groups of stocks. We
elaborate on this point here-below.
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than an unspecified model. The idea is that if there are additional variables not
associated with undiversifiable risk ‘which are found empirically important the APT
would be rejected’ (R&R 1980)55. In this regard, R&R included individual stocks'
standard deviation as an additional explanatory variable. In practice to the five-
factor regressions (four undefined factors plus Ao) discussed above they added the
following variable:

|' T
Opn = | (Rnr_Rn}a“T
t—1

..,J

[t comes as no surprise that when tested against the original data the variable was
found statistically significant adding about 20% in the adjusted R? of the regression.
To salvage the model R&R suggested that it was skewness in the distribution of
returns which is responsible for this result. In other words, they identified that one
of the key assumptions of the model, that returns are normally distributed, is
responsible for the correlation between the sample mean and the sample standard
deviation. But instead of considering this observation as an additional reason for the
rejection of the APT,>¢ they suggested that we should remove skewness to assess
whether the individual standard deviation is significant or not.

In this regard, they calculated the expected (average) returns from a subset of the
data, factor prices from a different set, and stock standard deviation from a third set.
When this technique was applied, and the distribution of returns was artificially
altered and the correlation between the two variables (average returns and standard
deviation) is lost. I have argued elsewhere (Stravelakis 2014) that if returns are
generated from the fundamentals, they follow a Dagum distribution (Dagum 1977)
rather than the normal distribution. The Dagum distribution is strongly skewed to
the right and resembles the actual distribution of stocks and commodity returns as
reported by Mandelbrot (Mandelbrot 2002) and others. We will return to this point
in chapter four.

The statistical findings of factor analysis for the APT are highly questioned even by
those who accept the techniques applied for their derivation. Haugen (2001), in an
effort to underplay empirical findings rejecting the APT, points out that factor

55 This statement is indicative of the interpretation of price ratios by risk theorists. If price ratios
were assumed independent of ‘state’ variables this would imply the overall rejection of pricing
models. Of course, in this statement we consider the CAPM as a single factor model.

56 Although R&R make no reference to this point, probably because they believed that skewness in
individual stock returns would be removed by portfolio formation, it is clearly circular reasoning first
to remove the evidence of undiversifiable risk in order to conclude that it does not exist.
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analysis involves severe computational problems. This is why the tests are reduced
to subpopulations of stocks which can identify common factors but reject the theory
because of different risk-free rates and/ or factor prices between subgroups. One
could object to such findings because the subpopulation of stocks isn’t large enough.
Therefore, for these theorists, additional findings of R&R paper (R&R 1980) pointing
out that the intercept of eq 2.11 (or alternatively eq. 2.15) is not identical among
subgroups as suggested by the theory and factor prices differ are not sufficient for
the rejection of the theory. Lehman and Modest (L&M 1985) argue that breaking
stocks into subgroups leads to “weak tests of the APT both within and across
subgroups”. In the R&R paper of (1980) for instance, we are not concerned with the
actual factor prices but only if they are jointly equal to zero.

In short, although the R&R paper had failed to confirm the theory regarding 1) The
equality of Aos among subgroups, 2) The equality and statistical significance of As
among groups, 3) The insignificance of idiosyncratic risk variables in portfolio
returns Lehman and Modest (1985) considered the APT an ‘unsettled case’. Actually,
their paper, besides reviewing previous empirical studies, aimed to conduct strong
tests of all the assumptions of the APT. What they have added to the estimation
technique is the ability to conduct maximum likelihood estimations of factor betas
(otherwise referred to as factor loadings) and idiosyncratic factors for large cross-
sections of security returns. This way the ‘problem’ of equality of intercepts is
‘hidden under the carpet’ (due to the large sample of stocks) and the significance of
factor risk premiums problem is addressed.

The tests conducted using the maximum likelihood method calculate betas
associated with individual stock returns. For the sake of clarity, we will briefly
present the procedure. This presentation is complementary to the discussion of
equation 2.15 and the points related to the factor method. Generalizing, eq 2.16 the
assumption of a joint normal distribution of security returns and factors suggests
that their covariance matrix follows the Wishart distribution (Wishart 1928). The
log-likelihood Wishart equation is:

—NT T T
217 L(Z|S) = JT In(2m) — 3 - In| 5| — > trace(s -51)

Where:

I=E[R#]1=BB'+D
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Differentiating its log-likelihood form with respect to 3 and idiosyncratic variances
and setting the derivatives equal to zero to find a maximum gives the following
equations (Lehman and Modest 1985):

—T-I“l-[E—S]-I_1-5‘=[]
—T-Diag[Z~1-(Z-5)-X71]=0

Where: T is the number of observations (the degrees of freedom), B is the [n x K]
matrix of betas, S is the [n x n] sample covariance matrix of returns, and £=BB’+D
where D is the [n x n] matrix of idiosyncratic variances. Diag [E™1-(Z —5)-Z71]is a
diagonal matrix including only the diagonal elements of [Z~*- (£ —5) -Z~]. Finally,
the prime symbol (‘) stands for the transpose matrix and ‘trace’ means the sum of
the main diagonal of the square matrix (5-Z7%).

[t can be shown that maximum likelihood estimation is impossible unless we assume
that individual stock returns do not influence each other or that the matrix of
idiosyncratic disturbances is diagonal.

It is obvious that for a large B and D matrices iterations of eq 2.15 are prohibitive for
arriving at results via this method. However, Jorgenson (1967) has shown that for
an estimate of D we can calculate betas from the principal eigenvalues of a matrix of
the following form:

g+ p-l2.5.p-1/2

However, this solution requires repeated computation of the eigenvalue matrix of S*
which is cumbersome and time-consuming even with present-day computational
means. Imagine how devastating things were thirty years ago when most of these
works came out. For this reason, the EM algorithm is employed for the solution
(Dempster, Laird & Rubin 1977, Rubin and Thayer 1982). The algorithm has the
property of running regressions and the largest (non-diagonal) matrix>7 inversion is
the factor k x k matrix. The insight is that if the factors were known then maximum
likelihood betas would be calculated by the multivariate regression of the factors on
demeaned returns (actual returns minus expected returns). On the other hand, if the
B, D matrices were known factors would be identified by the conditional expectation
given demeaned returns. Therefore, if we can regress on the unknown factors and

57 The computation also involves the matrix D which is assumed diagonal because of our
assumptions on idiosyncratic risk.
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subsequently calculate the conditional probability of the betas we find, then each
iteration is a maximization process which increases the log-likelihood eq 2.17 until it
converges towards a local maximum (L&M 1985)>8.

The EM algorithm is applicable in the APT factor analysis because the probability
density function represented by eq 2.17 is factorable. This is due, as we have stated
above, to the assumption that both mean returns and factors are jointly normally
distributed. In this regard and before we move on with our exposition of the
maximum likelihood factor analysis conducted by Lehman and Modest (1985) some
important points must be stressed. It should be evident by now why R&R (1980)
explicitly stated that a theory ‘should be tested by its conclusions, not by its
assumptions’. One needs no more than a few minutes to find out that stock index
returns are not normally distributed. Moreover, the applied testing method is not
‘neutral’ as one would presume since it presupposes that certain assumptions hold,
although they are not independently tested in its context.

Having stressed these points, which can be referred also to other empirical studies of
modern investment theory, I move to the L&M empirical study results. The study
consisted of calculating betas and As with the likelihood method outlined above and
then test the results by constructing mimic (minimum idiosyncratic risk) portfolios
as independent variables and subsets of the stock exchange index as dependent
variables. When the empirical studies were based on ‘subset portfolios’ constructed
basis firm size (capitalization) the evidence rejects the APT both regarding the
uniformity of the risk-free intercept as well as the determination of common factors.
In short, Lehman and Modest conclude that the APT cannot explain the return of
such portfolios. However, when ‘subset portfolios’ are constructed on dividend yield
(high versus low) and/or own variance the results are supportive of the APT.

The results are quite illuminating. When firms are sorted basis their competitive
position, reflected in the dividend yield and own variance, their idiosyncratic risk if
you prefer, then their returns reasonably depend on their reaction to
macroeconomic factors, and the APT appears to hold. If sorted based on criteria
unrelated to their competitive position like market capitalization the APT fails. This
is precisely the criticism of the profit-based approach to mainstream investment and
finance theory. However, the critique is not based on the structure of the empirical
tests but the perception of the operation of capitalist markets as a whole. The next

58 The exposition of the Lehman Modest (1985) methodology is not intended to present their
complete model. I want to stress only the fact that the normality assumption for both factors and
returns is a prerequisite for the validity of the econometric method.
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section presenting the efficient market hypothesis will elaborate further on some of
these issues.

2f. The Efficient Market Hypothesis
2f.1. Introduction and Summary
The discussion on the efficient market hypothesis is necessary not only because of

its impact on finance and financial regulation policies but also because it summarizes
the discussion over the critical assumptions of the mainstream models discussed so
far in the current and previous chapter. At the theoretical level, it brings up both the
common factors and the different assumptions underlying mainstream theory. But
its greater advantage was that it arrived at highly convenient conclusions for the
financial industry. It justified unprecedented deregulation of the financial markets
following 1982 which continued even when overwhelming evidence suggested that
the efficient market hypothesis contradicted empirical findings, and these findings
were published in top academic journals. Deregulation proceeded without
impediments and although I do not argue that financial deregulation was the cause
of the 2007 crisis, it certainly aggravated its consequences.

Having discussed the evolution of the argument in section 2.a here [ will focus on the
modern version. The theory came to the forefront of the discussion on finance
through a review paper written in 1970 by the father of the efficient market
hypothesis Eugene Fama. There he described the concept with a single phrase: ‘a
market is efficient if security prices reflect at all times all available information’. The
definition was considered misleading by important mainstream economists (LeRoy
1989, Lucas 1978) since it associated market efficiency with ‘martingales’
(Samuelson 1965). As we will see shortly, the Samuelson ‘martingale’ model implies
risk neutrality. This contradicts the assumption that investors are risk-averse which
underlies a good part of mainstream theory. If risk aversion is incorporated in a
model of asset pricing, the latter will not necessarily retain the martingale
properties. The compatibility of information efficiency, ‘martingale’ properties and
risk aversion was a challenge for the ‘efficient market’ hypothesis.

Fama did not realize the theoretical implications of his definition of market
efficiency in his 1970 paper. His main objective was to establish an empirically
testable outline for the theory. This was no other than the investigation of whether
asset returns are serially correlated. In other words, the presentation of statistical
proof that asset prices cannot be predicted by past prices. However, the theoretical
contradictions were evident. On the one hand, he applied the risk-neutral
‘martingale model’ and at the same time, he applied the ‘random walk hypothesis’
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which contradicts risk neutrality (LeRoy 1976, 1989). Moreover, a good part of the
profession considered Fama’s 1970 definition of information efficiency as a mere
tautology>? that does not restrict the stochastic process of price. The reason is that,
in the 1970 paper, he considers only the deviation of price from its conditional
expectation a ‘fair game’ and not asset returns. These shortcomings invalidated his
main argument, the idea that market efficiency could not be tested without an
equilibrium model. In other words that the empirical investigation of market
efficiency is a joint hypothesis test. It aims to ascertain whether asset returns are
generated from mainstream pricing models (for example the CAPM or the APT
discussed above) and ‘reflect all available information’ at the same time.

The criticism led Fama to present a restatement of the concept (Fama 19764,
1976b). This is how the theory is taught in finance courses today. Specifically, in the
amended version, (the strong form of) the efficient market hypothesis®® implies
rational expectations, market-clearing prices, and prices reflecting intrinsic values.
This amended definition removed the criticism of tautology. However, the
theoretical problems remained. From various works of his (1970, 1976a, 1976,
1991, 2007) it appears that Fama considered that the equality of prices with
intrinsic values pointed to the martingale model as presented by Samuelson (1965,
1973). At the same time, he assumed, that asset returns follow a ‘random walk’. The
latter is crucial for the empirical tests because it implies that return distributions
repeat themselves through time. In other words, returns are assumed ‘stationary’
(Fama 1970). Stationarity is crucial for empirical testing because the usual statistic
of correlation assumes a constant mean. 6!

59 Fama assumed that only the deviation of price from its conditional expectation is a ‘fair game’
thatis:

E(yp s i9) =10

And

Yerr = Prer — E(Bris | B)

Where p is price, @ is the available information and t is time. Taking conditional expectations on
both sides we get:

E(yrssi®) = EQoy i ®) —EE(p,, i%)i®)

This means simply E (p; ., i ;) = E(p, ,,  #,) which is a tautology.

60 The ‘strong form’ refers to frictionless market where everybody has free access to all relevant
information. There exist milder definitions of market informational efficiency the semi strong and
weak form of market efficiency. In the weak form, only past information is incorporated in asset
prices in the semi strong form all publicly available information.

61 In other words, non - stationarity asset return distributions are statistically biased towards
rejection.
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But the random walk’ is not compatible with risk neutrality which underlies the
martingale model. If the ‘random walk’ assumption applies, then investors will be
interested to bid away serial dependence in higher conditional moments of returns
and not only in the next period. Focusing only on the next period is what mainstream
theory expects risk-neutral investors to do. Therefore, if compatibility with the
martingale model is lost together with the abolition of risk neutrality then the
equality of prices with intrinsic values as assumed by Fama is lost as well.
Fortunately, the martingale model is compatible with Arrow - Debreu equilibrium in
the sense that Arrow-Debreu prices can be calculated as the mean of the known
‘states of nature’ weighed by a set of ‘risk-neutral probabilities’ and discounted with
the risk-free rate (Ross 1977, Hong 2009). The existence of this set of ‘risk-neutral’
probabilities implies that the market equilibrium is arbitrage-free. In turn, this
condition, which underlies the Arrow - Debreu equilibrium (Arrow & Debreu 1954)
and is referred to as the condition for ‘complete markets’, assumes perfect
information. Therefore, it is compatible with the efficient market hypothesis which
assumes similarly, but more loosely, that ‘prices reflect all available information’. In
short, the incorporation of risk-averse investors in the efficient market hypothesis
requires the adoption of the ‘ergodic’ axiom. This means that the future is viewed as
arepetition of known ‘states’ of nature with a certain probability of occurrence.
Under more restrictive assumptions on the time path of the rate of growth of
dividends and consequently consumption the discount factor is constant, and prices
are martingales without any further qualification. This was proved by Ohlson (1977)
in a reply comment on LeRoy’s (1973) critique of Fama’s definition of ‘efficient
markets’. Ohlson showed that if the rate of growth of dividends is serially
uncorrelated then the discount factor is constant, and prices are martingales. It is an
assumption equivalent to the ergodic Markov chain assumption on the rate of
growth of consumption applied by Mehra and Prescott (1985) and presented in
section 1c.2 of the previous chapter. Overall, any variability of asset returns due to
risk aversion is quite limited and has small or no value in empirical tests since any
predictability of future from past returns is partial (LeRoy 1989: 1604). The
discussion is valid only because it reveals the key assumptions underlying the
conditions of compatibility of market efficiency with risk aversion.

Although the martingale properties do not generally hold in a world of risk-averse
investors, this was the definition of market efficiency which prevailed. It generated
two main families of empirical tests. The first checked whether there exist trading
strategies that can beat ‘buy and hold’. While the second tested whether information

available at time t-1 could lead to a correct assessment of the expected return of a
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financial asset other than the equilibrium value. We should keep in mind that Fama’s
dissertational thesis on market efficiency (1965) came out around the time of the
publication of the Sharpe - Linter version of the CAPM. It was part of an intellectual
effort to prove that capital markets can be relatively safe for everybody if they are
information efficient. This conclusion overshadowed the assumptions underlying the
argument. The ‘hypothesis’ enjoyed uniform acceptance until the profession came to
acknowledge the ‘anomalous®? evidence on the behavior of returns’ (Fama 1991).
The work of LeRoy and Porter (1981) and Shiller (1989) presented in section 1.b of
the previous chapter, as well as other empirical studies, showed that actual asset
returns do not follow the patterns implied by the assumption of market efficiency.
Mainstream finance entered a debate on whether this was due to market
inefficiency, the application of an inadequate asset pricing model, or the definition of
market efficiency. At the same time, a series of alternative theories appeared. We
have outlined already behavioral finance and the ‘three-factor’ model in section
2.d.4. and will consider the current discussion in the mainstream camp in the next
section (2.g).

However, policymakers continued to operate as if these findings were not there. A
huge deregulation of financial markets was implemented following 1982 on the
assumption that markets are efficient, can calculate risk correctly, and, therefore, are
self-regulated. The events of 2007/2008 were, among other issues, the tragic
refutation of this assertion. Quite reasonably the debate in the mainstream has
intensified since as briefly discussed below and elaborated in the next section of this
chapter.

The key criticism of the efficient market hypothesis, from the side of the profit-based
approach, is that market efficiency, in other words, neoclassical equilibrium with
‘rational expectations’, cannot be separated from the model which determines
equilibrium prices. The efficient market hypothesis, in the sense of information
efficient prices, can hold in a world where prices are determined from an Arrow-
Debreu equilibrium model under certain qualifications, or provided that the rate of
growth of consumption is serially uncorrelated. If prices and returns are generated
from a different model as argued herein then expectations are formed differently as
well. The latter does not mean that financial asset returns always diverge from their
equilibrium values. It means that corporate fundamentals and consequently returns
are highly volatile. Moreover, the anticipated volatility of expected returns is
reflected in investors’ expectations which alter corporate fundamentals creating

62 Anomalous from the viewpoint of mainstream theory
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persistent positions of turbulent (risky) arbitrage. This argument will be elaborated
in the next chapter.

2f.2. The model
In the efficient market theory, the emphasis is on the properties of the market. For

this reason, it was developed on the grounds of the broader possible model of
investment behavior. This is no other than the celebrated ‘fair game’ model
(Bachelier 1900, Samuelson 1965, Mandelbrot 1966, Fama 1970). Although, the
model applies to all types of financial markets it is usually presented for common
stocks and I will follow this practice. The model concludes that in a (neoclassical)
efficient market the conditions of equilibrium can be stated in terms of expected
returns. This means that expected and actual returns do not systematically diverge.
In other words, the knowledge of past prices does not increase expected profits. In
the terminology of probability, this is expressed by calling prices a ‘martingale’®3
(Mandelbrot 1966, Samuelson 1965). In mathematical notation a ‘martingale’ is
denoted as follows:

218 E(x,.4 1) = x,

The equation (2.18) tells us that (x) is a martingale if the conditional expectation
E(..) for (x) subject to the informational set @ for t+1 is the current price x..

The stochastic process (y) is a ‘fair game’ if the following condition holds:

219E(y,y1 i) =0

From equations 2.18, 2.19 it is obvious that if x.4+; — x. is a fair game then (x) is a
‘martingale’. In terms of financial market equilibrium, this means that if the rate of
return is a ‘fair game’ then the present value of cum dividend prices is a ‘martingale’.

The proof is kind of straight forward. If the rate of return is the sum of capital gain

and dividend yield less 1 then by equation 2.19 the following relation holds:
E(prsr+desri®)
1+r

if the information set is unambiguous then 2.20 can be written as follows:

_ Ei(prsq +desq)
147

220 p, =

221p,

63 LeRoy (1989) gives us an illuminating explanation of the word martingale: ‘The word
martingale refers in French to a betting system designed to make a sure franc. Ironically, this meaning
is close to that for which the English language appropriated the French word arbitrage. The French
word martingale refers to Martigues, a city in Provence. Inhabitants of Martigues were reputed to
favor a betting strategy consisting of doubling the stakes after each loss so as to assure a favorable
outcome with arbitrarily high probability.’

88



Where (p) is the price and (d) the dividend and (r) the rate of return defined above.
If h denotes the number of shares held by the mutual fund, the value of the fund at
time (t) discounted back at date zero is:

P by
(1+r)

If we assume further that the fund purchases shares with the yearly dividend then

222 v, =

the following relation holds:
2.23 Vpyy = Pr+1 "Mer1 = Pesr Hdesa) " 1
Then the expected value of the fund is:

E(pes1 hes) E((prsr+ desr) hy)

E(ean) = Ty ey Substituting 223 = Ever) = — oo
-h
using 2.21 = E(vy4q) = ﬁ and because of 222 E(vi44) = v,

Which is a martingale by definition (Eq. 2.18).

Samuelson (1965, 1973) and Mandelbrot 1966 used these results to establish an
‘efficient market hypothesis’ on the grounds of economic theory. Their idea was that
contrary to the more restrictive ‘random walk assumption’, variables following the
neoclassical equilibrium model can lead to financial asset prices that are martingales
and consequently financial asset returns that are unpredictable®*. When this
rationale is applied in the determination of stock prices the dividend cash flow
model is derived. This was elaborated by Samuelson in his 1973 paper which I will
present briefly below®>. There Samuelson put forward the relevance of a well-known
result from probability theory, the rule of iterated expectations. The rule states that
the expected value of a random variable is the sum of the expected values of that
random variable conditioned upon a second random variable.

Let us see how the present value formula can be derived using this tool. From Eq.
2.21 we know that:

64 A small reference to the history of the evolution of these ideas is appropriate here. The random
walk assumption appeared in the 1930 s’ as an explanation of the volatility of financial asset prices
which was unexplainable from neoclassical equilibrium fundamentals. In this regard it can be
considered a fore runner of the efficient market model presented herein. Important academic work
did not appear until the early 1950 s’ and was that of Kendall (1953) which concluded that stock
prices follow a ‘random walk’. Under this perspective the work of Samuelson (1965, 1973) and
Mandelbrot (1966) were efforts to consolidate financial asset volatility with fundamental analysis. An
effort which has proved unsuccessful as discussed by Shiller 1989, Mehra & Prescott 1985 and other
analytical and empirical works on the assumptions of modern investment theory presented in this
and the previous chapter.

65 Samuelson s’ 1965 paper presents the same argument for forward prices. In 1973 he applied the
same concept for stock prices.
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E +d E 2t dess
- rll:p*I1+ - e+1) S Peag = e+1Prra + desa) substituting back we get

1+

2.24 p,

E 2+ diiz)
Et( t+1(.‘p{++r t+ + dt+1)

1+r

=3P, =

Assuming infinite memory, in other words, that any information set €., is assumed
superior to ., the iterated expectations rule says that E.(Ers1(Prs2)) = Eo(pps2) and

the same holds for dividends. Therefore, the extended form of 2.24 can be written as

follows:
Ec(des1) Eeldesz) | Ei(pesz) o
225 p.= . RS ERNCEYSE substituing for p.y- and 50 on we get
_Ede) | Edpsd) Eelded) | Eeldern) | EelBren)
Py a0 @403 A+n" d+n"
. . Et(pr+n} - . s .
if the no bubble solution W % 0 holds we arrive to the familiar relation
Er(dﬁn}
il

e= )
n=1(1 +7)

The last equation of 2.25 tells us that the current price equals the discounted value
of expected future dividends. It is similar to the derivation of the present value
formula in chapter 1 section 1a with the difference that there we referred to actual
dividends and the required rate of return is not the risk-free rate like here. However,
with the martingale assumption defined by equation 2.18, the two measures are not
expected to systematically diverge. Therefore, Samuelson’s formulation implies that
in an efficient market stock prices equal intrinsic values. This result bears two
important properties of neoclassical equilibrium which are responsible for its
empirical failure as pointed so far in various instances and will be elaborated further
in the remainder of this chapter. First equilibrium is not a center of gravity around
which actual prices or returns fluctuate but a point of rest since equality of
equilibrium and actual price is assumed to prevail. Second, the discount factor the
rate of interest (profit) which is supposed to prevail in equilibrium is constant and
equal for all types of assets.

This brings us to the main point of criticism of the profit-based approach to the
mainstream theory outlined in the last paragraph of the previous section and
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elaborated further hereunder. The ‘profit-based approach’ does not claim that actual
and equilibrium prices systematically diverge, as argued by behavioral finance
theorists (Shiller 2003, 2009). It argues that equilibrium security prices are not
those calculated from a neoclassical equilibrium model, implied by the efficient
market hypothesis®®. The reason is that returns follow the incremental profit rate
which is not constant but highly volatile and exhibits trends. This stands behind the
volatility of financial asset returns and the patterns followed by asset prices time
series (Shiller 1988 a, b, Le Roy & Porter 1981). The volatility of the incremental rate
of profit and the consequent structural uncertainty of financial markets give rise to
expectations that can alter the fundamentals and contrary to the postulations of the
efficient market hypothesis, influence future prices and returns. The latter can lead
to the divergence of actual from equilibrium prices for some time although
fundamentals rule in the end. This is a brief outline of the ‘reflexivity theory’
introduced by the speculator and financial manager George Soros (Soros 2009). The
latter can explain price dynamics and the gravitation around equilibrium paths in
the context of the profit-based approach. These concepts and arguments will be
elaborated in the next chapter. For now, we need to stress the following: 1) that in
the fair game model investors are risk-neutral and not risk-averse as we have
assumed so far, 2) that the definition of market efficiency in Samuelson is not
necessarily the definition of efficiency in Fama. The last point was and to a certain
extent still is a matter of heated debate within the mainstream with important
theoretical and empirical repercussions.

More than half a century ago the equilibrium model which had just come out was the
Sharpe - Lintner-Mossin version of the CAPM discussed in section 2.b above (Sharpe
1964, Lintner 1965, Mossin 1966). From an analytical standpoint, the CAPM does
the job although its solution requires additional more restrictive assumptions on the
structure of asset returns. As already discussed in section 2.b, in the CAPM, market
returns are assumed to follow the normal distribution an assumption that is not

66 The most adequate model is the Arrow - Debreu model. The reason is that it assumes that all
‘states of nature’ are known in advance and have a specific actual probability of occurrence. The same
‘states of nature’, or ‘fundamental assets’, can be associated also with a specific risk neutral
probability of occurrence. These probabilities discounted by the risk-free rate can calculate the
equilibrium prices as martingale equivalents. The latter implies that in equilibrium there are no
arbitrage opportunities. Under the profit-based approach path dependent time series and investment
decisions in real time constantly produce new ways and patterns of market adjustment and positions
of profit or loss. The main reason is that capitalist competition alter expected and actual returns all
the time. The latter implies also a different notion of dynamic market equilibrium where the time path
of equilibrium prices or returns are the gravity center around which actual prices and returns
fluctuate. The latter is the notion of ‘turbulent arbitrage’ I will present in the next chapter.
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necessary for the derivation of the martingale model (Samuelson 1965, Mandelbrot
1966). To understand the difference, we need to go back to the introduction of these
ideas in Bachelier (1900). The latter developed three stochastic models of asset
pricing: one that suggested that current prices are an unbiased estimator of price in
the future, a second where he assumed that future prices are independent of current
prices, in other words, the random walk hypothesis, and finally a third which
assumed that prices and returns follow a Gaussian random variable with zero mean
and variance proportional to the number of future periods. The last model is the
celebrated Brownian motion presented above and incorporated in the CAPM.
Samuelson (1965, 1973) derived the martingale model from the first model of
Bachelier. The solution of the CAPM relates to the third model. As presented in
section 2.b, in the CAPM, asset returns are determined through the normally
distributed return of the market portfolio and investors willingly undertake the risk.
This will become evident by elaborating CAPM prices as the discounted expected
return less a correction for risk aversion. From equation 2.5, repeated below for easy

reference, the expected return in the CAPM can be written as follows:
E(Rj) = Rf + |E(RM) — Rf]- B; — from the definition of expected return we know

—_—

C "
Rj= :1 — 1where C,yq denotes future uncertain cash flow and P, current price

3

—

C
taking expectations E‘( ;:1 — 1) =Rf+|E(RM) —Rfl-5; —

E
Ces1— P, |[E(RM) — Rf] - B;
1+Rf ’
and P = P, - |E(RM) — Rf| - §; is the risk aversion correction term

2.26 P, =

As expected, the risk adjustment factor {y depends on the correlation of asset returns
with the market portfolio. For an exogenously given risk-free rate and known
variance and next period expected return 2.26 is a martingale.

However, this is not a satisfactory solution. As argued by LeRoy (LeRoy 1989) the
exogenous determination of expected return and variance and the fact that the risk
premium is calculated from a single period utility maximization®’ exercise
invalidates the results. This becomes evident when the one-period CAPM is extended
to its intertemporal version. There the martingale properties are lost except under
specific assumptions (LeRoy 1973, Lucas 1978). The reason is that the conditional
expected return fluctuates over time as dividends change. In other words, dividends

67 The quadratic utility function underlying the CAPM as we have shown (see section 2.a) is the
equivalent of the assumption of the normal distribution of returns of the market portfolio.
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are auto-correlated, and as a result, expected returns are auto-correlated as well.
Therefore, future returns are partially forecastable something which contradicts the
martingale model. Of course, this result would not hold if investors were assumed
risk-neutral.

Moreover, the CAPM has poor empirical performance as elaborated in section 2.d
above. This is one more reason for the dissatisfaction of mainstream theorists about
the application of the CAPM in the foundation of the efficient market hypothesis. In
any case, it should be expressly stated that risk aversion, although it induces some
variability in required returns does not solve the empirical problems of mainstream
models. The empirical shortcomings of DCF models elaborated by Shiller and LeRoy
and Porter (Shiller 1988, LeRoy, and Porter 1981) and discussed in section 1.b of the
present hold for all the basic models of mainstream asset pricing,.

Despite the unanimous agreement on the poor empirical performance of both risk-
neutral and risk-averse models of asset pricing, it is worth considering further the
relation between risk aversion models and the assumption of efficient markets at the
analytical level. The reason is that it identifies the important assumptions that
distinguish the profit-based approach from modern investment theory.

As stated already there are cases where martingale properties (analytically) hold in
a world of risk-averse investors without further qualification. Ohlson 1977 has
shown that if dividend growth rates are serially independent and investors have
constant non-zero relative risk aversion then expected returns are constant and the
properties of the martingale model hold. In short for the martingale properties to
hold in a world of risk-averse investors additional assumptions on the distribution of
asset returns are required. These assumptions generally suggest that financial asset
returns can be fully described by unchanging, objective conditional probability
functions. In other words, calculable risk and risk aversion can be applied in
financial market equilibrium if the ergodic axiom is assumed to hold.

The above can be considered in a more general formulation. This no other than the
Lucas pure exchange model of (1978). A version of the Lukas framework is the
Mehra & Prescott 1985 model presented in section 1c.2 of the previous chapter.
Lucas presented a representative firm representative agent model where prices are

in equilibrium when the following stochastic Euler equation holds:

E(prsy +desqs)
2-25P:'U§=W'U§+1

From 2.26 it is clear that an investor is at optimum if any utility gain at present U; is

equal to any utility loss in the next period U..,. This is certainly true in the case of
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risk-neutral investors in a pure exchange economy. In that event equation, 2.26
becomes identical to equation 2.24 and prices are martingales. Nevertheless, in the
case of risk-averse investors, there may be cases that prices become volatile. This
can be explained analytically as a behavior of risk-averse investors seeking to
smoothen their consumption streams over time. For investors to do this willingly
prices must be remarkably high in times of economic prosperity to prevent excess
saving and exceptionally low in times of economic contraction to prevent dissaving.
The obvious question is whether price volatility and violation of the variance
constants can be explained as a departure from the martingale model due to risk
aversion? The answer volatility is too high to be explained by risk aversion
(Singleton 1987).

The overall conclusion is that all versions of mainstream pricing models imply
constant, stationary, or slowly varying required returns depending on the utility
function applied and the probability distribution of the growth rates of dividends.
This has raised reasonable concerns on Fama’s definition of the efficient market
hypothesis (LeRoy 1973, 1989, Lucas 1978). It has been shown, however, that
Arrow-Debreu prices can be information efficient if transaction costs are negligible
and there is a price for every financial asset for all ‘states’ of the world. This is the
theory of complete markets (Ross 2004: 19). The association of information
efficiency with the Arrow - Debreu equilibrium explains the limited volatility of
prices and returns in all versions of neoclassical equilibrium applied to financial
markets.

The unexplained volatility of stock prices presented in the works of Shiller, LeRoy,
and Porter marked a turning point in mainstream finance. It was considered as
evidence against all versions of information efficient prices. From the late 1980s
onwards, neoclassical economists have been trying to explain the persistent
diversion of asset prices from those calculated by mainstream models. These efforts
have intensified following the financial panic of 2008 which led to the practical
abandonment of the efficient market hypothesis. These references are outlined in
the next section.

2g. The Present State in Mainstream Finance
This section will not present the current literature in mainstream finance in extent.

It will emphasize the insights underlying this set of ideas. The reason is, that this
literature offers mainly an explanation of why financial asset prices and returns do
not follow the mainstream models presented so far without offering an alternative
pricing theory. This is the main critique from the side of the profit-based approach to
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this set of ideas. From a different angle, this could be also the critique of the Nobel
prize laureate Robert Lucas on his peers. In his 1978 paper cited above, Lucas states:
‘.there are innumerable ways for the economy to be out of equilibrium, so we must
expect any treatment of out-of-equilibrium behavior to have considerable
arbitrariness, not resolvable by economic reasoning’ (Lucas 1978: 1437).

The categorization is based upon the main feature that underlies each theory and
follows Tirole (2017: 307-321). This is helpful because it avoids confusion on
mainstream notions that are similar but not the same.

2g.1. Rational Financial Bubbles
The idea that financial asset prices reflect their fundamental values lies at the heart

of the efficient market hypothesis. Therefore, the particularly high prices of stocks or
real estate can be seen as departures from the fundamental value resulting in
‘bubbles’. Mainstream economists have associated aspects of the present crisis with
real estate bubbles. But they do not stay there, they point out that sovereign defaults
are usually preceded by real estate bubbles (Reinhart, and Rogoff 2011)¢8.

Of course, the persistent appearance of bubbles is an integral part of behavioral
finance (Shiller 2009). However, the ‘behaviorist bubbles’ are generated from the
‘irrational behavior’ of investors. Here we will consider the cases of financial bubbles
generated although investors are ‘rational’ in the neoclassical sense since behavioral
finance is discussed in section 2.d.4 above.

The source of the financial bubble is a difference between the interest rate and the
rate of growth (Tirole 2017: 309). The real interest rate must be lower than the
growth rate. The idea is that the steady-state equilibrium is inefficient since the
economy saves too much given the prevailing rate of growth®? (Tirole 1985, Phelps
1961). This means that part of the total savings is ‘unproductive’ in the sense that it
is used to validate valueless assets or to increase the value of assets in an unjustified
manner. For a positive equilibrium rate of return on capital (marginal product of
capital) these savings create a maximum feasible bubble. The bubble either pushes
interest rates towards the marginal product of capital and the economy converges
towards an asymptotically bubbles equilibrium or to an equilibrium that sustains a
bubble equal to the maximum feasible level70. The outcome depends on the initial

68 The idea is that real estate bubbles lead to extended credit and when mortgagee’s default this
triggers a banking crisis which in turn leads to a public debt crisis.

69 The equilibrium rate of growth is the rate of growth of population since the models have an
underlying neoclassical production function exhibiting constant returns to scale.

70 In this case the interest rate becomes equal to the growth rate and is greater than marginal
product of capital.

95



conditions (Tirole 1985). For negative rates of return on capital, there exists a
unique ‘bubbly equilibrium’. In short, an inefficient economy can give rise to bubbles
but in conditions of equilibrium.

Things become more interesting when rents are introduced in the story. Tirole
(1985) has shown that a perfect foresight equilibrium with non-ex-ante capitalized
rent creation has a constant interest rate and (an asymptotically) bubbly steady-
state. The only condition for this analytical outcome is that the rate of interest must
be less than the rate of growth.

The striking part of the theory is that this possible steady-state is the starting point
for discussing the volatility of financial assets. It is stunning, to say the least, to
attempt an explanation of volatility with a model where the fundamentals are
constant. For example, LeRoy (1989), Shiller (2003), and others as well have implied
that only variable fundamentals (required returns) can explain price volatility. This
was the meaning of the discussion on efficient markets and risk aversion in the
previous section. So, the question is how can rational bubble models contribute to
this discussion?

The idea is that in an asymptotically bubbly steady-state with rents, although
everything is steady including the bubble, the bubble composition can become the
source of volatility. Tirole (1985), in an analytical example, assumes, that there exist
two bubbles one for Gold and another for Stocks both of which are martingales,
although their aggregate is deterministic. Volatility appears from ‘bubble
substitution” (Tirole 1985:1513). In other words, the substitution of gold for stocks
and vice versa.

The next obvious question, of course, is how this substitution happens without any

[

change in the fundamentals? Well, the answer is “...from factors irrelevant to the
economy i.e., sunspots” (Tirole 1985: 1513). Amazingly, the whole analysis so far
was devoted to supporting the conclusion that stock price volatility is attributable to
factors irrelevant to the economy. One could raise questions regarding this
reasoning especially if we remember that ‘bubble substitution’ takes place in perfect
foresight dynamic equilibrium. However, for our discussion, the important part of
the argument is that neoclassical equilibrium fundamentals remain relatively
constant even in sub-optimal solutions that give rise to asset mispricing. This is the
reason that, even in this case, volatility is explained from factors ‘irrelevant to the

economy’ (Tirole 1985: 1513).
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2g.2. Divergence Between Individual and Collective Interest
This idea originates from the classical political economy, especially Marx, and is also

found in Keynes. It argues that the outcome of the actions of rational individuals may
result in unfavorable collective interest. This resembles a flipside falling rate of
profit argument in Marx. There as the capitalist strives for higher profits but this
effort brings about a lower average rate of profit. Therefore, the individual motive
contradict the collective class motive.

Mainstream economists cannot admit the existence of contradictions and conflict in
market economies. For this reason, they reduce these phenomena to what they call
‘negative externalities’. That is a cost affecting a party who did not choose to incur
that cost. In our case, mainstream economists suggest that shareholders, employees,
and taxpayers bear the cost of excessive risks undertaken by bankers and financiers.
This way competition both between the corporate and the financial sector and inside
the financial sector is reduced to ‘agency problems’ as I will outline below.

The negative externality that originates from excessive risk-taking by banks and
financial institutions in general results from perfectly rational actions from the side
of the party incurring the cost. For example, the actions of the CEO of Lehman
Brothers’! to keep purchasing more toxic asset-backed securities, when everybody
knew of their toxicity, could be considered irrational by all accounts. This seems to
be even more true for the institutions which kept lending Lehman to purchase those
assets. However, the actions of both make perfect sense. The Lehman lenders were
betting on a Federal government bailout whereas the borrowed funds helped
Lehman to stay in business taking more risks when it had nothing else to lose. Of
course, this sequence of actions harmed wage earners, shareholders, and taxpayers
worldwide to say the least.

This rationale can become associated with financial asset pricing. Many people talk
about the extremely low spread between the rate of the sovereign bonds the
countries of the European South and that of the German bonds before 2009. They
argue that people kept lending these countries on such low interest rates because
they thought that the EU would intervene in the event of difficulty. Similar
explanations underlie the recent decline in the yield of Greek bonds due to the 2020
unlimited purchase program of the ECB. On the same track but in a more formal
economic fashion the book The Chains of Finance (Arjaliés et al. 2017) attempts to
identify and evaluate the impact of financial intermediation on asset pricing. The
most interesting argument in the book is that financial intermediation shortens the

71 His name is Richard Fuld.
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investment horizon through active fund management thereby increasing market
volatility (Stravelakis 2017).

The hypertrophy of the financial sector is the only part of this line of thought that
has produced some formal academic research papers. Hypertrophy is attributed to
problems of agency like the ones outlined above. Academic studies (Philippon 2015,
Philippon and Reshef 2012) confirm what we all know from experience, that
financial intermediation increased from 1980-2006, and financial industry jobs
enjoyed 50% salary increases from 1990-2006. Reasonably, but in sharp contrast to
the reasoning under the efficient market hypothesis, mainstream economists (Tirole
2017: 314) attribute these phenomena to the excessive deregulation of the financial
sector. Nevertheless, their explanation of the crisis on these grounds is short sited.
They argue that deregulation and the anticipated state bailout encouraged the
overextension of risk-taking from bankers and financial intermediaries. This, in turn,
led to the mispricing of financial assets and eventually to the crisis of 2007.

[t is a convenient explanation since under this reasoning mainstream economists can
ignore variations in fundamentals once again. It is as if equilibrium prices and
returns for commodities and financial assets remained the same, and mispricing
resulted from people seeking a fat bonus without bearing the risk. Nevertheless, this
type of reasoning is limited again by the fact that it cannot arrive at a theory of asset
pricing. Equilibrium asset prices are the ones calculated by the traditional models
and actual prices diverge from equilibrium prices. The latter is due to the agency
problems outlined above. How can we determine actual prices under this rationale?
Moreover, mainstream pricing models failed empirical tests that took place before
the deregulation of the financial sector that followed 1980 (see sections 2d.1-3).
What was the problem back then? In short, persistent price discrepancies cannot be
justified without taking account of variations in the fundamentals. Any reasoning
that does not address this issue will remain arbitrary like the ‘agency problem’
theory outlined above.

2g.3. Collective Action - Financial Panics
Again, we have an argument originating from classical and Keynesian economics that

takes a quite different meaning in the context of neoclassical economics. The
‘Financial Instability Hypothesis’ was presented to us by Hyman Minsky (1985) and
certain of its elements originate from the works of Marx (Marx 1894, Ch. 22:245-6)
and Keynes (1936: 151). It rests on the idea that banks lend money long term
whereas their liabilities (deposits) are short term. So massive withdrawals of
deposited money can create a panic that will force banks to ‘fire sell’ its assets to
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cover depositors. The latter is supposed to create a collapse in the prices of financial
assets as well as direct effects on businesses who may see their loans called
overnight.

For Minsky (1992), capitalism itself creates the conditions for financial panics. The
financial system lends more speculative and Ponzi financial units in the progress of
long periods of prosperity.72 As the weight of the debt of these units increases
relative to total loans the likelihood of units having to sell their assets to stay afloat
increases as well. This means that a collapse in asset values becomes more and more
probable.

For neoclassical economics financial panic is certainly not inherent. It is ‘caused by a
sudden shift in expectations, which could depend on almost anything’ (Diamond and
Dybvig 1983: 404). For neoclassical economists, a bank run has an equal impact if it
originates from a mere rumor like the imaginary bank run in the tale Mary Poppins’3,
or from an actual event indicating that a bank may indeed fail. The neoclassical
economist is not primarily concerned with the reasons behind a bank run. Bank runs
are initiated by ‘commonly observed random variables’, ‘a bad earnings report, a
negative government forecast, or even sunspots’ (Diamon and Dybvig 1983: 410).
For this reason, the risk of a bank run can be eliminated by a deposit contract that
provides a form of capital controls when withdrawals exceed a certain percentage.
The latter will discourage bank runs and fortify what Diamon and Dybvig (1985) call
a ‘non-bank-run equilibrium’.

There is also a second mainstream approach for the occurrence and impact of
financial panics. A good part of these views is held by the former chairman of the
FED Ben Bernanke (2010) and has been developed in a macroeconomic model in
Gertler, Kiyotaki, and Prestipino (2014). The model is in the Neo-Keynesian tradition
as stated by its authors. In this line of thought, a financial panic or crisis is ruled out
for an economy operating at or around a steady-state equilibrium. For an economy
in recession, that is followed by deteriorating bank balance sheets, however, small

72 For the sake of completeness Minsky suggests also that monetary controls aiming to control
inflation have the tendency to turn speculative units to Ponzi schemes. Speculative units can pay
interest but not principal on their debt, Ponzi units, however, can pay neither principal nor interest
on its loans from its operation.

73 Recall that in the Walt Disney 1964 film, Mary Poppins was hired as a nanny by the family of a
bank employee. One day he took his children to their father’s place of work. There, in order to impress
his employers, he said that his son wanted to open an account. The bank manager gave the boy a
lecture about saving and investing and took his nickels and dimes to open an account. But the boy
wanted to buy food for the birds with his money and not to open an account, so he started shouting “I
want my money back”. The other customers in the bank heard the boy shouting and thought that the
bank was unable to meet its liabilities. So, they started to withdraw their money and an actual bank
run took place.
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shocks or even no shocks can generate a run with important consequences on asset
prices.

For the pure neoclassical model (Diamond and Dybvig 1983) collective action
leading to bank runs can be eliminated because it is generated by external random
factors and not by fundamentals. The neo-Keynesian approach (Gertler, Kiyotaki,
and Prestipino 2014) is more realistic. It acknowledges that the business cycle can
weaken the bank balance sheets leading to financial bank runs.

Nevertheless, when it comes to asset pricing all these approaches suggest that
financial panic is the cause of asset price deterioration which in turn affects business
conditions. The profit-based approach argues that causality works the other way
around. Deteriorating fundamentals lead to a decline in asset prices the latter
weakens bank balance sheets leading to financial panic. This causality line is
perfectly consistent with the fact that many times major capitalist crises initially
appear in the financial sector. The reason is that adjustments between the corporate
and the financial sector follow the incremental and not the average rate of profit and
the incremental rate of profit is much more volatile. Whether a financial crisis will
trigger a major capitalist crisis is a different matter relating to general conditions of
profitability which follows the average rate of profit and reflects on what Marx calls
the ‘rate of profit of enterprise’’4. These points will be elaborated in the next chapter.
Minsky’s financial instability hypothesis is of course a different story. It is what
Marxist and heterodox economists call a possibility crisis theory or a crisis trigger
mechanism. It is a different trigger mechanism from the one I will present in the next
chapter and is included in Stravelakis 2012,2014. However, the association of the
availability of credit with profit expectations and his analysis of banks as capitalist
enterprises and not simply ‘intermediaries’ are important elaborations of ideas
originating from Marx.

2g.4 Market Frictions
This is certainly the most active line of thought in mainstream theory and elaborates

on the idea of information asymmetry. It appeared in the bibliography in (1970)
with the works of George Akerlof and its elaborations include the important
contributions of Michael Spence and Joseph Stiglitz. Asymmetric information gained
further acknowledgment when these three economists received jointly the Nobel
prize in 2001 for their contributions to information theory.

74 The difference between the rate of profit and the rate of interest.
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Information asymmetry means that transactions take place between parties where
one of them has more or better information than the other. If these parties engage in
trades of products or assets that have different quality but sell (initially) at the same
price, then the low-quality products will drive out the good products. In this case,
prices will decline and in the extreme, the market freezes. The buyer believes that
everything in the market is a ‘lemon’ and offers low prices that are not acceptable by
the seller. It is the famous example of Akerlof for the market for used cars where
asymmetric information?> pushes the good cars out of the market leaving only the
bad cars (lemons). In the case we have only two grades of cars in the market (good
and lemons), we have no trades at all because the prices offered to the sellers are
unacceptably low (Akerlof 1970). A market situation like the ‘market for lemons’ is
referred to as an ‘adverse selection’.

Situations of adverse selection in financial markets take the form of the principle-
agent problem. The two parties (principal and agent) operate in an uncertain
environment. The agent takes action(s) which the principal can follow only through
the outcome. Usually, the ‘agent’ is the company or the bank executive(s), and the
‘principle’ the owner (employer) or the shareholder (Grossman and Hart 1983). The
separation between ownership and management is favorable because this way the
owner of a company shares his risk with other investors by selling part of the
company stock through the stock - exchange. Consequently, productive investment
expands, and social welfare increases with it (Arrow 1971).

The cited paper by Kenneth Arrow presents all the risk-sharing processes using the
analog of an insurance contract which leaves both parties (insured and insurer)
better off. But he also points out that insurance policies can alter the incentives of
the parties involved. The insurer is not aware of the actions of the insured party and
this can give rise to actions where one party harms the other. This practice is
referred to in the literature as ‘moral hazard’ (Arrow 1971: 228).

Moral hazard places limitations to risk shifting through the market. For financial
markets, this is due to the assumption that the principle can only observe the results
of the actions of the agent. Our second reference the paper by Grossman and Hart
(1983) argues that if “agent’s preferences over income lotteries” (Grossman and
Hart 1983: 7), where lotteries are uncertain income streams, ‘are independent of the

action [taken]” then there are cases of serious incentive problems from the agents’

75 The information asymmetry exists because only the owner of a car is assumed to know whether
itis a good car or a lemon.
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side. These arise when people are not rewarded for what they do, or they do not
bear the full cost of their actions.

In the case of the financial markets, we usually refer to the actions of agents not
bearing the full cost of their actions. The following extract is from a statement of
Warren Buffet in the 2002 annual report of Berkshire Hathaway and gives us a good
example:

Derivatives contracts are of varying duration, running sometimes to 20 or more
years, [...] But before a contract is settled, the counter-parties record profits and
losses - often huge in amount - in their current earnings statements without so much
as a penny changing hands. Reported earnings on derivatives are often wildly
overstated. [...] the parties to derivatives [...] have enormous incentives to cheat in
accounting for them. Those who trade derivatives are usually paid, in whole or part,
on ‘earnings’ calculated by mark-to-market accounting [...] [C]ontracts involving
multiple reference items and distant settlement dates increase the opportunities for
counterparties to use fanciful assumptions. The two parties to the contract might
well use differing models allowing both to show substantial profits for many years. In
extreme cases, mark-to-model degenerates into what [ would call mark-to-myth.

Derivative traders are paid bonuses on current profits which are calculated on mark
to market accounting, so they have a strong incentive to make a contract maturing
on a distant date. This way they can manipulate upwards the current valuation since
the bank Principles cannot follow up on their actions. Finally, they bare small or no
risk since by the time the derivative will be settled, they may be working elsewhere,
or they will have reached the age of retirement. Principles benefit of course from the
valuation of the contracts because corporate accounting profits increase in the short
- run. Nevertheless, the financial intermediary, its creditors, and maybe the financial
system is undertaking risks it is not aware of. This line of thought can offer similar
explanations to risks taken by bank executives before the current crisis like the
examples of section 2g.2 above.

Spence (1973) has suggested that asymmetric information problems can be solved
through signaling. That is the identification by the principal (in our case) of the
appropriate signal that can fill his lack of information. However, it is unanimously
accepted that when this type of signal is attempted to be identified at the
microeconomic level it leads to multiple equilibria and arbitrary solutions. For
example, an agent (employee) proposing a high observable investment plan can be
signaling that he has an outside option (for example an employment option) but at
the same time he can be bluffing to get a better contract. Spence (2010: 60) implicitly
admits these limitations of ‘signaling’ when he states that the identification of
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bubbles is the appropriate signal for policymakers to take appropriate measures
regarding credit expansion and/ or asset pricing. In other words, he admits that the
signal can be identified only at the market level.

The second solution to information asymmetry is by applying the appropriate
‘screening’ procedures. This notion was elaborated mainly by Joseph Stiglitz (1975).
Stiglitz’s paper applied screening in the labor market. The potential employer adopts
screening procedures to extract information about the quality of the potential
employee. This is the main difference from signaling where the party lacking
information is trying to receive the appropriate signal from his counterpart. Stiglitz’s
main argument is that:

economies with imperfect information ... differ in fundamental ways from economies
of perfect information. There may be, for instance, multiple equilibria in which one of
the equilibria is Pareto inferior to another; the Pareto inferior equilibrium may
involve too much or too little screening, or it may entail too little screening, or it may
entail the wrong kind of screening. On the other hand, there may be situations where
there exists no equilibrium (1975: 283).

The most interesting combination of this idea with ‘signaling’ is the one identifying
situations of ‘credit rationing’7¢ in markets with imperfect information (Stiglitz, and
Weiss 1981). The idea is that banks sort their potential borrowers by altering the
interest rate and at the same time, they affect the actions of the borrower. In other
words, banks use the interest rate as a ‘screening’ device. Corporations or
households willing to pay a higher interest rate are considered a higher risk. At the
same time, higher interest rates are supposed to push corporations towards
investment projects with lower chances of success but higher potential returns in
case they succeed. From the side of the bank, there exists a rate of interest that
maximizes expected to return by assumption. This interest rate is not necessarily the
one that matches supply and demand although it is the equilibrium interest rate.
Similarly, to the excess demand equilibrium outlined above, imperfect information
leading to interest rate screening can lead to situations of excess supply equilibrium.
Credit rationing can be used to theorize on conditions of disequilibrium in financial
asset markets in general. The idea is that well-informed investors”? are unable to act
on their information to push the market in the right direction because they lack the

76 Credit rationing means 1) that credit is granted to some households and corporations and
denied to others, although they have identical observable characteristics, 2) corporations and
households are denied credit at any interest rate because of restrictions in credit supply (Stiglitz and
Weiss 19.

77In other words, investors that have received the appropriate signal.
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required credit. This means that credit rationing places limits on arbitrage. The book
and film The Big Short provide us with an incredibly good example (Lewis 2010). In
the book a group of traders realize that the real estate is a bubble, mortgagees will
fall back on their payments and the grades given to securities backed by these
mortgages by rating agencies are not correct. Acting upon this information they sell
the bubble sort. However, prices do not fall during the period of the short sell and
they roll over their short position. The market again does not fall, and they roll over
again, but each time their creditors are asking for more collateral because the short
sellers are at a loss. In the end, they run out of money, they cannot roll over their
position any longer, their creditors call their position at a loss and they go bankrupt.

One last piece of important literature needs to be outlined before we turn to the
critique of ideas presented under the label of ‘information asymmetry’. The
discussion in the previous paragraph suggests that contrary to the postulations of
Arbitrage Pricing Theory, arbitrage is costly. Moreover, arbitrage is limited.
Therefore, what kind of information is reflected in financial asset prices? The paper
of Grossman and Stiglitz (1980), briefly referred to in section 2.f.2 above attempts to
answer this question. It includes a model with a risk - free and a risky asset. The
returns on the risky asset vary randomly from period to period. The random total
asset return is broken down into two (2) random components one observable at a
cost and the other unobservable. In the market, there are two types of investors the
informed investors who are aware of the observable part of the risky asset return,
and the uninformed investors who only follow asset prices. Nevertheless, both
investor sets have rational expectations. Contrary to the credit rationing scenario
equilibrium involves a market-clearing price. The price is a function of the supply of
the risky asset and the observable part of the asset return given the number of
informed investors. In equilibrium, the expected utility of the informed and the
uninformed are equal. In other words, whatever the extra gain received by the
informed is paid as a cost for the acquisition of the information. The latter means
also that equilibrium involves a certain number of informed and uninformed
investors. Trades in this system incurs because of differences in beliefs between the
informed and the uninformed investors. In rough analogy to the ‘market for lemons,’
the market is thinner (more illiquid) when all investors become informed and

uninformed, respectively.”8

78 Like the market freeze incurred when all cars are considered lemons here transactions stop
when all investors share the same beliefs.
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Equilibrium exists if investors maximize a constant absolute risk aversion utility
function and prices and returns are jointly normally distributed. The idea is that
uninformed traders learn about the joined (normal) distribution of prices and
returns or, in other words, that market-clearing prices contain information. The
equilibrium price is a linear function of the observable part of returns and the noise.
The knowledge of the joint distribution of prices and returns keeps information
acquisition costs small and the existence of uninformed investors, who always prefer
a free ride on other people’s information, prevents the market from becoming fully
informationally efficient.

Nevertheless, the most interesting property of the model is that if the information is
perfect then no equilibrium exists (Grossman and Stiglitz 1980: 401). In the first
case, if information is perfect (there is no noise), and there exist, several informed
traders, then their information will pass over to prices, and the uninformed will
become fully informed. Therefore, the informed trader acting as a ‘prices taker’
thinks that his information does not affect the informativeness of the system if he
becomes uninformed. In other words, the existence of informed traders does not
define a condition of equilibrium. Under the same rationale if all traders are
uninformed then there is nothing to be learned from the prices and everybody will
seek information. Finally, if all investors are perfectly informed then their asset
demands will be very sensitive to their information set and their information will
easily reveal the expected return to the uninformed. So, they will all seek to be
uninformed to save the information cost.

The last reference indicates that the information asymmetry models are versions of
the Lucas (1978) pure exchange model (Grossman and Stiglitz: 393) like Mehra and
Prescott (1985) with the difference that it has two types of homogeneous agents
(informed and uninformed) and not one. This means that the empirical problems of
unexplained volatility and the equity risk premium puzzle remain. The reason is no
other than the assumption of normally distributed asset prices and returns like in
the CAPM. This implies that investment returns in the commodity sector follow the
neoclassical equilibrium. It is an assumption shared by all the models presented in
this chapter irrespective of their different assumptions and conclusions. The bottom
line of this common ground is the very limited variability of asset required returns,
which is also the main reason for the poor empirical performance of mainstream
models. However, this particular model puzzles the reader for one more reason: why
does perfect information come at a price? Grossman and Stiglitz have no explanation
and state that informed traders are simply ‘price takers’. If, however, the informed
traders are not passive price takers then they will either accept that their
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information benefits the whole system and will keep paying for it or if they think it
does not they will ask for the information for free. The internet is full of sites that
offer information about financial assets for free. Corporations have analyses of their
stock in their sites also for free and all this in a world where information is not
perfect. But this is not because of its price but because of the structural uncertainty
which underlies financial asset returns as we will see in the next chapter.

Conclusion
[ could not find a better summary of the first two chapters of this project than the

following extract from a (2018) paper of the neoclassical economist Costas Azariadis
(2018: 1549).

Financial markets bring to the table their own mysteries. The large equity premium,
volatile equity prices, low returns on short-maturity public debt, and the
identification of bubbles remain unfathomed questions that are unlikely to be
resolved until we have better clues as to how markets discount streams of future
income. Whose discount rates are reflected in the valuations we observe: the
representative everyman'’s, that of a small group of wealthy investors, or nobody in
particular?

Mainstream theorists admit that the problem of asset pricing models rests with the
required rate of return and the party which controls this rate of return. This is the
starting point of the profit-based approach as indicated in various instances so far.
However, this elaboration will take us away from neoclassical equilibrium and the
restriction it imposes on asset returns through perfect competition. As we saw
(section 2.g.4) this property remains active even for models that acknowledge
market frictions like asymmetric information and credit rationing. The latter proves
that the critical issue of mainstream asset pricing is not related to information
efficiency, its definition, and its properties. It relates to the assumption on

investment returns underlying mainstream theory.

Perfect competition plays a crucial part in this outcome. As we saw in sections 2b -2f
the return on a particular financial asset is not affected by the returns on other
assets. However, even when diversions from mainstream equilibrium are considered
(section 2g) they are attributed to factors relating to externalities and frictions and
not the properties of the goods (commodity) equilibrium model. This is the reason
that following 2008 mainstream theory took the focus away from asset pricing and
attempts analytical explanations of the crisis itself as we saw in the last section.
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However, this analysis cannot arrive at an alternative pricing theory. The profit-
based approach, on the contrary, arrives at a clear and testable pricing theory as we
will see in the next two chapters.
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Chapter 3
The profit-based approach Theory and Implications

Introduction
In the first two chapters, we discussed the basic assumptions of mainstream

investment and finance theory. We saw that mainstream theory concludes the
required rates of return for financial assets are constant or slowly varying. This
assumption reflects the properties of neoclassical equilibrium. The theory of perfect
competition plays a major part in this outcome. However, it is precisely these
constant or slowly varying rates of return that are ‘responsible’ for the empirical
failure of mainstream models. We saw this in a broad review of empirical tests of
DCF models (chapter 1), as well as of mainstream asset pricing models (chapter 2).
The crisis of 2008 made these analytical shortcomings and empirical failures even
more apparent. Mainstream theory practically abandoned the efficient market
hypothesis that underlies these models and turned to behavioral finance, as well as,
to problems like ‘moral-hazard’ to explain the divergence between actual prices and
theoretical models. Nevertheless, the application and elaboration of these arguments
have failed so far to produce a new model that explains the actual movement of
financial asset prices. This comes as no surprise; modelling the systematic
divergence of actual prices from those anticipated by the underlying theory is a
difficult task to start with. Moreover, it poses further methodological and theoretical
questions. Neoclassical economists agree that a Walrasian general equilibrium will
hold only in a world where ‘asymmetric information’ is confined to a single market.
However, it is difficult to imagine how persistent discrepancies in stock market
returns, for example, will be restricted in the stock market alone. If stock market
returns are higher, for instance, from the equilibrium values for long, this will lead to
the inflow of capital in the stock market that will distort prices in the other markets

as well.

As we saw in the previous chapter, these theoretical issues have triggered broader
academic investigations in orthodox economics. The most popular line of research
explores the appropriate tools to design efficient markets. In other words, they are
looking for a market institutional framework that will remove any negative
externalities and will lead to an equilibrium of similar properties to that of perfectly
competitive markets (Roth & Wilson 2019). At the same time, these institutions will
“reconcile, as far as possible, the interests of the individual with the general interest”
(Tirole 2017: 3). However, in all versions, an efficient solution exists “when
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competition is sufficient to justify traders’ price-taking behavior in response to
prevailing equilibrium prices” (Roth & Wilson 2019). In short, mainstream research
looks for a world where competition is, or functions, like ‘perfect competition’. This
is the reason why the theory of competition is the starting point of the critique of the
profit-based approach to mainstream theory.

In the classical/Marxian/Schumpeterian context competition is a war fought by the
cheapening of commodities. As elaborated below this explains why the required rate
of return of financial assets is expected to be highly volatile. Moreover, this same rate
of return is the regulator of the mobility of capital between sectors. The latter means
that the 'profit-based approach’ shares the premise that capital mobility will tend to
equalize returns between the corporate and financial sectors. However, contrary to
the postulates of modern investment theory this is a turbulent process where the
volatility of the required rate of return constantly creates new positions of risky
arbitrage. In the case of stocks, this establishes a tendency of equalization of stock
returns with a particular profit rate, while for loan and bond rates it means that their
required returns will remain below profit rates most times. Finally, for derivatives
and asset-backed securities, this means systematic mispricing. The erroneous
assumptions on the probability distribution of returns of the underlying asset affect
the applied mainstream model of derivative pricing which systematically diverges
from the actual value at maturity. This is the reason that outstanding derivative
contracts range from 650-950 trillion dollars per quarter as reported by the BIS.
They reflect mainly rolled over positions waiting for a better price, or for a better
time, for the realization of the loss.

The profit-based approach develops from the insights underlying the social relations
of capitalist production and their manifestation through ‘real competition’ in Marx.
For this reason, the exposition begins with a brief presentation of rates of return in
the Marxist political economy.

3a. Profit Rates, Capitalist Competition, and Capital Mobility: An Outline
In Marx’s economics, the rate of profit and its dynamics are the key variable of

capitalist economies. It determines growth, employment, and affects income
distribution. The idea is that capitalism is driven by an unsaturated appetite for
profit which is ultimately regulated by the rate of profit. Here we will outline certain
parts of the argument for the sake of clarity and elaborate on others in order to

arrive at its application in asset pricing and finance.

109



The initial question is: What makes the rate of profit so important compared to other
measures of profitability? For Marx, the rate of profit and its dynamics reflect the
conflict of capital with labor in capitalist production. The conflict manifests itself in
the continuous tendency of mechanization of production. In other words, capitalists
intensify the exploitation of labor by implementing more mechanized methods.
Although these techniques have lower unit production costs, they involve higher
investment costs, “the increase in productive power [of labor] must be paid for by
capital itself, is not free of charge” as Marx states (Marx 1973: 694). This leads to a
higher value of machinery and raw materials per worker. Marx names this ratio: the
‘technical composition of capital’. If the ‘technical composition of capital’ increases,
its ratio with the value of labor power in the base year will increase as well. Marx
calls the latter ratio the ‘organic composition of capital’ (Fine and Harris 1976,
Weeks 1981). The higher investment costs (the higher ratio of fixed capital per unit
of output) ensure that the increasing organic composition of capital will dominate
the decline in the value of means of production expended in the production process
(Patten 1971, Weston & Brigham 1982).79 This result ensures that a rising organic
composition of capital will lead to an increasing ratio of constant (value of
machinery and materials) to variable capital (value of labor power), or the ‘value
composition of capital’ in Marx’s terminology (Shaikh 1986). As we will see from the
equations here below, a rising value composition of capital or a rising capital-output
ratio is a sufficient condition for the falling tendency of the rate of profit expressed in
value and monetary terms, respectively.

s
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where P = Profits, K = Capital and ( is output

79 Weston and Brigham is a well-known mainstream textbook in financial management. It has
undergone 13 editions the last one in 2011. The reason it is referred here is that the authors are quite
certain that superior techniques will involve a higher investment cost that will dominate the gains in
production costs.
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Equation 3.1 is the function of the rate of profit in value terms. The last form on the
3

right-hand side shows the measure as the ratio of the rate of surplus-value v to the
&
value composition of capital » At the end of the chapter the various Marxist notions

on capital composition are presented in some detail in Appendix 1. The rate of
surplus-value is expected to rise since more productive techniques are expected to
increase the exploitation of labor, but the same is true of the ratio (c/v) as discussed
in the previous paragraph. Important scholars (Sweezy 1942 Ch.6, Robinson 1966)
have argued that because the rate of profit tends to increase due to the rising rate of
surplus-value and decline due to the rising value composition of capital its overall
dynamics is indeterminate. However, their argument does not take into account the
fact that, contrary to the value composition of capital, the rate of surplus-value
cannot rise indefinitely. As Rosdolsky (1977, Chs. 16. 17, 26 and part V, appendix)
pointed out the working day is limited and a part of it is always required for the
reproduction of the working class. Therefore, there is a limit to the increase in the
rate of surplus-value (s/v).

Equation 3.1’ makes this point more evident. The numerator (s/I) is the ratio of
surplus-value (s) to total produced value (1=c(flow) + v + s). This ratio has a limit of 1
which reflects the unrealistic case where all produced value is appropriated by
capitalists as surplus value. The denominator (C/1) is the ratio of total capital
advanced (the sum of capital stock, the consumption of materials, and the
depreciation of constant capital in the production period) to the total value
produced. In Marx’s terminology, this ratio is called the ‘materialized composition of
capital’. It has been proven by Shaikh (1986) that C/] increases without limit when
the organic composition rises together with an increase of fixed capital per unit of
output. Therefore, the overall dynamics is not indeterminate but indicates a falling
tendency of the rate of profit, irrespective of the increase in the rate of surplus-value.

This result is expressed in monetary terms in equation 3.2, which presents the rate
of profit as the ratio of profits (P) to total capital advanced (K). The second term on
the right-hand side decomposes the ratio to two elements: the output capital ratio
(Q/K) and the profit share (P/Q). The former is the reciprocal of the materialized
composition of capital (C/1) in monetary form, the latter (P/Q) is the monetary
expression of the ratio of surplus-value to the total value (s/1). Obviously, the profit
share cannot become greater than unity, while the ratio (Q/K), which is also a
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monetary expression of the maximum rate of profit, is expected to fall without limit
provided that the materialized composition of capital increases.

The foregoing has outlined the major consequence of the mechanization of
production in capitalism, but it has left out the process through which it is realized.
This is important for the argument since as Marx stated: the falling rate of profit is
“one of the most striking phenomena of modern production” (Marx 1973: 481). It is
indeed striking to argue that the strive of individual capitalists for greater profits
ends against their will to a lower rate of profit. Therefore, the theory must explain
not only why, but also how this happens. Before we move to this, however, it should
be noted that the dynamics of the rate of profit is not monotonically declining in
Marx. The reason is that the system has built in processes that delay or even reverse
for some time the dominant declining tendency. These are the famous
‘countervailing tendencies’ (Marx 1894: 165-171). Certain tendencies are discussed
in some extend in section 3g.1 below.

Returning to our exposition, in the early 1960s, it was formally proven that the
realization of a lower average rate of profit requires that capitalists and capitalist
corporations will implement techniques with a lower rate of profit at the prevailing
price. It is the celebrated Okishio theorem (Okishio 1961). The Japanese Marxist
Nobuo Okishio to whom we owe the ‘theorem’ thought that it made no sense for
capitalists to adopt lower profit rate techniques. He assumed, however, a world
where capitalist competition was reduced to the neoclassical notion of ‘perfect
competition’. Indeed, if capitalist corporations are passive ‘price takers’ there is no
reason to adopt a technique that involves a lower rate of profit. Nevertheless, the
notion of competition in classical political economy and Marx has little or nothing to
do with the neoclassical notion of perfect competition. In Marx capitalist competition
is war “fought by the cheapening of commodities” (Marx 1867: 777). It is a process
where companies in the same industry constantly introduce new products and
implement more productive techniques. Their main objective is to achieve lower
unit production costs, reduce prices, and penetrate the market share of their
competitors. However, as the limits of existing knowledge and technology are
reached the new techniques call forth ever-smaller reductions in unit production
costs. The latter implies lower transitional profit rates for lower-cost techniques.
Capitalist competition, in turn, forces corporations to adopt these techniques to
survive the battle of competition.
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To conclude our outline of the argument in Marx we need to specify how a lower
transitory profit rate technique leads to lower industry and economy rates of profit.
For the different industry profit rates, the theory assumes that the price of the most
efficient producer becomes the industry price. This is not surprising since the most
efficient producer is expected to cut prices to penetrate the market share of his
competitors. The other corporations of the industry will either follow or go out of
business. For this reason, the most efficient capital is referred to as the ‘regulating
capital’ and its selling price as the ‘regulating price’. Thereafter the new ‘regulating
profit rate’ fuses in the whole economy through capital mobility. Investments will
accelerate towards the industries with higher (regulating) profit rates. As a result,
their capacity will rise, and their profit rate will decline towards the new average
regulating rate. Nevertheless, the whole process is one of conflict where rates of
return tend to become differentiated through competition in the same industry and
equalized through competition between industries. In other words, the new ‘prices
of production’ are a gravity center around which actual market prices constantly
fluctuate.

The question of profit rate equalization, however, needs further attention. Since the
price of production of the most efficient capital is the regulating price and its profit
rate the normal profit rate, then equalization takes place around profit rates which
are different from the average profit rate. Moreover, investment grows to meet
increasing demand, therefore when talking about investment acceleration the theory
refers to investment growth rates over the growth rate of the economy. The above
means that it is the rate of profit of new investments which attracts funds at a lesser
or greater rate than the average rate of growth. For this reason, it is the rate of profit
on new investment, the ‘incremental rate of profit’ as we call it, which tends to
become equalized between the various industries through capital mobility.

From the previous discussion, it is evident that the average (normal capacity
utilization) rate of profit changes at a slow pace. Its downward tendency comes
mainly from technical change and its volatility depends on fluctuations in capacity
utilization which are associated with the ten-year cycle. The incremental rate of
profit, on the other hand, is a highly volatile measure. It reflects the conditions of
capitalist competition which constantly produce variations in prices, changes in
demand, and productive capacity, as well as transfers of value between sectors. For
example, relative prices play a part of their own on total profit. The latter can differ
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from fundamental profit due to transfers of value within the circuit of capital or
between the circuit of capital and the circuit of revenue.80

These elaborations are the starting point of the profit-based approach. The idea is
that variations in the incremental rate of profit will trigger capital mobility not only
within the commodity/ corporate sector, as outlined above, but also between the
corporate and the financial sector. In other words, the equalization of rates of return
takes place for the whole economy. This means, of course, that because capital is
expected to move along various applications the incremental rate of profit will serve
as the approximation of the general (regulating) rate of profit. In other words, the
opportunity cost foregone when a corporate or a financial investment is undertaken.
I[s this idea present in Marx’s theory of Money and Finance? What are its main
implications? Can we apply it to arrive at a theory of asset pricing? These are the
questions that will be addressed at the analytical level in the remaining chapter with
the emphasis placed on asset pricing.

3b Financial Capital, Profit Equalization, and Interest rate Determination in
Marx
The question of whether financial capital participates in the profit equalization

process in Marx is not answered straightforwardly in Third Volume of Capital (Marx
1894). On the contrary, the exposition has gaps and possible contradictions. In the
introduction to the Third Volume, Engels pointed out that section V81 (Marx 1894:
230-457) posed the “greatest difficulty” because “we had no finished draft, not even
a scheme whose outlines might have been filled out, but only the beginning of an
elaboration-often just a disorderly mass of notes, comments and extracts.” (Marx
1894: page 5 of the introduction). Therefore, the arguments presented here below
are possible solutions to an analytical gap and not interpretations of an argument
already developed by Mary, at least in part. In order, however, to arrive at a sound
solution, we need to consider the outline provided by the whole of Marx’s work and I
try to follow this guideline.

Marxist economists are puzzled by the fact that in section IV of Capital Volume III
Marx argues that commercial capital and ‘money dealing capital’ (MDC), the two
categories that comprise ‘merchants’ capital’, will earn the regulating rate of profit,

80 M-C-M'’ is the circuit of capital where money is advanced to make more money and C-M-C is the
circuit or income where commodities are sold for money and then used to purchase commodities of
equal value. This is a way of understanding the impact of what Marx calls ‘profit upon alienation’ and
its association with profit on production.

81 The section analyzes interest, the interest-bearing capital (IBS) and the division of profit to
interest and ‘profit of enterprise’.
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although they do not participate in the creation of surplus value. The reason is that
in the next section (section V) no express reference about equalization of returns is
made regarding an analytical category with similar characteristics (regarding the
creation of surplus value) to ‘merchants’ capital’ that of the ‘Interest-Bearing Capital’
(IBC).82

Before we move to the analysis a few words about the analytical categories are
appropriate. The ‘money dealing capital’ (MDC) is the portion of capital remaining in
monetary form to settle payments that incur in the process of production and
commodity circulation. It refers to the function of present-day banks in settling daily
payments, executing money transfers, issuing letters of guarantee for important
transactions, and the bookkeeping of the corporate ‘cash equivalents’. The interest-
bearing capital (IBC), on the other hand, involves capital that does not remain in
monetary form, its purpose is to be lent out to the industrial capitalist to finance
fixed and circulating investment and, finally, to be returned with interest. In short, it
is credit capital, a sui generis form of commodity (Marx 1894: 230).

It should be noted that in Marx’s time banking and money-dealing were to a great
extend separate activities. London in the second half of the 19t century was filled
with Money Dealers that operated on the side of Banks. The former were mostly
facilitators for businesses (Bagehot 1873: 50). In contemporary finance, the
functions of MDC and IBC are performed mostly by banks. In this context, very few
corporations will use a different bank for their money dealing operations, while
borrowing from a different bank (unless their relation becomes troubled). When
banks calculate the profitability of a customer, especially of a corporate customer,
they consider the total revenue he brings to the bank. A customer generating high
revenue from money dealing operations has an advantage when negotiating the
interest rate on his loan. This means that the methodology of determining the rate of
interest or the equalization between the returns of the corporate and the financial
sector by dealing separately with each analytical category is not truly relevant in
nowadays finance. Nevertheless, I will stick to it because this way it is easier to
follow the different analytical arguments made by Marxist economists on these
important issues.

When discussing merchant’s capital in section IV of The Capital Volume 1lI, Marx
makes the following argument:

82 At a different part of section V Marx refers to the Interest-Bearing Capital (IBS) as the ‘twin
brother, [of] merchant's capital’ (Marx 1894a: 443).
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Should merchant's capital yield a higher percentage of average profit than industrial
capital, then a portion of the latter would transform itself into merchant's capital.
Should it yield a lower average profit, then the converse would result. A portion of
the merchant's capital would then be transformed into industrial capital’ (Marx
1894a: 195).

This means that MDC enters the profit equalization process through capital mobility.

In the next section (section V Chapter 22) the following famous extract appears:

The average rate of interest prevailing in a certain country - as distinct from the
continually fluctuating market rates - cannot be determined by any law. In this
sphere, there is no such thing as a natural rate of interest in the sense in which
economists speak of a natural rate of profit and a natural rate of wages (Marx 1894a:
246).

Marxist scholars were reasonably puzzled by reading these two extracts together
and attempted to offer explanations. For one set of approaches, (Fine 1985-86,
Lapavitsas 1997) these two passages read together meant there is no equalization of
returns between the corporate and the financial sector, at least for the category of
‘Interest-Bearing Capital’ (IBC). Although their reasoning is different these
references share one premise, that, if such an equalization existed, this would mean
that the rate of interest and the rate of profit will become equal. The following quote
by Ben Fine (1985-86) is revealing:

It would be quite exceptionable for the rate of interest to be ... represented by a
normal rate of profit on capital advanced. For this would require that competition
within the fraction of IBC be as intense as across the sectors of industrial capital.
..This is not to deny the tendency towards uniformity in rates of interest... [T]he
uniformity of the ‘commodity’ [i.e., loanable capital-NS] involved, in contrast to the
dull movement by which the rate of profit is equalized across sectors ... reflects a
structural separation between the two fractions [Industrial and Interest-Bearing
Capital, NS] and limits the mobility between them. (Fine 1985-86: 399-400)

The extract indicates that the mobility of capital between the Interest-Bearing
Capital (IBC) and the commodity sector is limited and it is for this reason that the
rate of interest does not tend to become equal to the rate of profit. In contrast, the
unlimited mobility between the industrial and the merchant sector makes a different
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analytical category, that of the Money-Dealing Capital (MDC), earn the rate of
profit.83

One thing that will become clear here below is that for the profit-based approach,
with unlimited capital mobility, the equalization of returns between the industrial
and the financial sector (including IBC) does not imply an equalization between the
rate of profit and the rate of interest (Shaikh 2016: 448, Stravelakis 2012).
Moreover, the equalization process does not imply any notion of a ‘natural’ rate of
interest neither in the classical sense of the ‘natural prices’ (Marx 1865: 49), nor in
the neoclassical concept of the ‘natural rate of interest’” (Bohm-Bawerk 1890,
Wicksell 1936). Keynes initially accepted the notion of a ‘natural rate of interest’ in
the Treatise on Money (Keynes 1930: 139). In his subsequent writings, however, he
changed his position. Before we move to this discussion, however, the second
approach arguing in favor of the non-equalization of returns between industrial and
Interest-Bearing Capital (Lapavitsas 1997, Itoh and Lapavitsas 1999) needs to be
outlined.

In a paper written in 1997 Costas Lapavitsas explains the non-equalization between
industrial capital and the IBC by the peculiarities of the latter. Nevertheless, his
reasoning is different. He does not place the emphasis on the terms of competition
between industrial and interest-bearing capital and, more generally, on the relation
between money and functioning (industrial) capitalists like Ben Fine. The reason for
the difference between the interest and the profit rate comes from “the structurally
different location of industrial and interest-bearing capital relative to the circuit of
the total social capital’ (Lapavitsas 1997: 105).84 He argues that IBC is formed from
idle sums of monetary capital but also the savings of workers and other social
classes that are transformed into IBC by the credit system. The transformation,
however, implies, in his view, that these sums become IBC outside the process of
capital accumulation although they result from it and return to it as loaned facilities.

83 Lapavitsas (1997) has the same understanding of the paper by Fine he writes: “Harris (1981)
and Fine (1985--86) suggest that a systematic difference between the rate of interest and the rate of
profit might arise from the existence of barriers between financial and industrial capitalists, treated
as fractions of the capitalist class.” (1997: 105)

84 Although, it is not crucial for the discussion herein it should be noted in passing that for Marx
the dissociation of certain portions of capital from the rest does not prevent the participation of these
portions in the equalization of the rate of profit. For example, as Marx points out, the Money Dealing
Capital (MDC) is: ‘A definite part of the total capital [that] dissociates itself from the rest and stands
apart in the form of money-capital...” (Marx 1894a: 216). The dissociation of MDC from the remaining
capital does not prevent it from participating in the equalization of the rate of profit.
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Therefore, “[d]espite the absence of barriers between the two areas, the mobility of
capital cannot lead to the equalization of the rate of profit and the rate of interest”
(Lapavitsas 1997:105). Although, this could mean, in a similar fashion to the
argument presented here, that the equalization of returns between industrial and
interest-bearing capital does not mean an equalization between the rate of profit and
the rate of interest, this is not the case. In a more complete work, that with Makoto
[toh (Itoh and Lapavitsas 1999), IBC is expressly exempted from the equalization of
the rate of profit (Itoh and Lapavitsas 1999: 61), although they accept that banking
capital participates in the equalization of profit rates (ibid.: 95-96). They suggest that
IBC is exempted because capitalists control both the supply and demand for loanable
funds (ibid.: 97-98).

This last point of Itoh and Lapavitsas reveals that the problem of this approach is
mainly methodological. To put it differently, it is substantially different from the
methodology of Marx in the three volumes of Capital. In his monumental work, The
Making of Marx’s Capital Roman Rosdolsky (1977) explained that the first two
volumes of The Capital involve ‘capital in general’ whereas the third volume involves
‘competition’ and ‘credit’, in other words, ‘many capitals’. When Marx talks of ‘capital
in general’ he ‘excludes a study of competition and the credit system’ (Rosdolsky
1977: 41, Marx to Kugelman 28/12/1862). When it comes to credit, he states that
“capital appears in relation to the individual capitals as a general element” (Marx to
Engels 2/4/1858). This means that when Marx talks about credit, he refers to the
movement of “real capitals-capitals in concrete reality” (Rosdolsky 1977: 41) and
not in the capitalist class in general like in Itoh and Lapavitsas.8> In short, to abstract
from banks and financial institutions and their actual competition with industrial/
corporate capitals and between themselves does not reflect Marx’s methodology in
dealing with credit.

The practical result is that the rate of interest remains indeterminate in this line of
thought. Both the relative independence of IBC from capital accumulation
(Lapavitsas) and the limitations in the mobility between the two ‘fractions’ of capital
(Fine) cannot lead to a theory that determines the rate of interest. This has obvious
repercussions for the Marxian theory of asset pricing as well as the theory of crisis as
we see shortly.

85 In his earlier work Lapavitsas is more explicit on the matter when he states that: ‘At the same
time, however, the theoretical underpinnings of radical analyses of credit and finance have not been
sufficiently differentiated from those of mainstream theory, particularly from the methodological
individualism that underlies concepts such as demand and supply of loans.” (Lapavitsas 1997: 85)
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3c The Determination of the Rate of Interest
The indeterminacy identified above is removed if we assume that IBC enters the

profit rate equalization process like MDC. This means that interest rate
determination involves real capitals and not analytical categories in general as
discussed so far. The way of doing this is by extending the analysis of Marx in The
Capital Vol. 1lI, Chapter 17 (Panico 1988: 88-92, Fine 1985-86: 391). The scheme
suggests that the industrial rate of profit is reduced by the capital advanced by the
commercial capitalist and the banker for the Money Dealing Capital. Sticking to the
equalization of the rate of return between the corporate and the banking sector and
replacing MDC with IBC brings the following result:

or in monetary terms 3.3'n =

s
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Where C, V, S is constant capital, variable capital, and surplus value respectively as in
equation 3.1. The difference between 3.1 and 3.3 is mainly the variable R which
represents bank reserves. Similarly, 3.3’ is the same as 3.2 with the difference of
bank reserves R. In the remainder, [ will use the monetary form (3.3") assuming that
value and monetary aggregates are indistinguishable (Shaikh 1984b, Bellofiore
2001: 369). Total loanable funds minus reserves is the IBC which is transformed into
credit by banks.8¢ The reason that banking capital is reduced to reserves R is that |
have abstracted from bank operating costs and have assumed that banks have no
constant fixed capital (buildings, desks, computers, etc.). In other words, reserves
that earn no interest is the only cost of banks at this level of abstraction. The
participation of reserves R reduces the profit rate although it leaves surplus value
the same. Equation 3.4 tells us that the value of total output (Q) is equal to (C+V+S)
and in monetary terms to wages W, materials Mat, depreciation DEP and profits P

86 This is the definition used by Marx. The following extract that refers to the minimization of MDC
reserves is characteristic: ‘These funds are thus converted into loanable money-capital. In this way,
the reserve fund of the commercial world, because it is concentrated in a common treasury, is
reduced to its necessary minimum, and a portion of the money-capital which would otherwise have to
lie slumbering as a reserve fund, is loaned out and serves as interest-bearing capital. In the second
place, the loanable capital of the banks is formed by the deposits of money-capitalists who entrust
them with the business of loaning them out.” (Marx 1894a: 277)
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Using 3.4 in 3.5 we arrive at an equilibrium where banks and industrial capital earn

the same rate of return ™.

Assuming further that banks take only zero interest demand deposits and offer a
single type of loans the following relations hold:

3.5‘ P'Ef = E:f- Lr
3.7Ks, =R,
is LR
. =Tg =1;"— ari ™./
1 =3 t Rr t 1z Lt

Equation 3.6 - 3.8 are presented in various versions in Shaikh (2016: 447-452).
Equation 3.6 says that banking profit Pee is equal to interest on loans (2 'Lf}, 3.7

that banking capital K is equal to the bank (opportunity) cost which at this level of

abstraction consists only of reserves Ry, Finally, equation 3.8 suggests that banking
capital and industrial capital returns become equalized through capital mobility.
This equalization reflects the equalization of returns between regulating banking
capitals and regulating industrial capitals in the context of capitalist competition
outlined in the previous section (3.1). In other words, the rate of interest defined by
3.8 is the rate of interest charged by banks on prime customers. It should be noted
that regulating banking capitals exist even when we abstract from banking operating
costs since banks have different capabilities in accessing funds as well as different
loan portfolios.

[t is clear, that the equalization of returns does not lead to an equalization of the rate
of interest and the rate of profit as implied in Fine (1985-86), Lapavitsas (1997), Itoh
and Lapavitsas (1999). Banks are expected to lend a multiple of their reserves at
least in normal periods. Therefore, the interest rate will be less than the profit rate in
most cases as anticipated by Marx. Furthermore, the difference between the interest
and the profit rate is not due to risk as in mainstream theory, presented in various
models in the first two chapters, but to a structural factor. Therefore, the above
formulation is free of the shortcomings referred to as the ‘equity risk premium
puzzle’ and discussed in detail in chapter 1 (section 1c.2) (Mehra and Prescott
1985).
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Before we move further certain clarifications are required for this definition.
Equation 3.8 represents at this level of abstraction (i.e., in the absence of the bank

operating costs and zero deposit interest rates) the bank rate of return. The

L

numerator is the bank profit (which is equal to interest income ! "Lt in the absence

of costs) and the denominator the only (opportunity) cost which is no other than the

reserves f¢. In this context the interest rate is a cost based ‘price’ of finance. This
principle underlies the profit-based approach. Below (equation 3.13) I will show that
reserves are associated to the ratio of net corporate profits to total gross profits

NP
e P The idea is that i companies keep most of their gross profit, these funds will
return and remain as deposit in the bank. It is the average deposit balance which is
so important in modern banking. Therefore, reserves do not come naturally to
banks, they reflect rather the underlying conditions of profitability and growth as
elaborated in section 3.4. Moreover, a high average deposit implies a higher turnover
ratio for an investment which results at a lower rate of interest charged by the bank.
In section 3.5 the various amounts of reserves required for loans of similar risk, but
different duration (expected investment turnover) is used to determine the term
structure of interest rates.

Despite its simplicity equation 3.8 summarizes additional important aspects of
Ry DEPB:

. e=mn =mn,-
modern banking. It can be elaborated to read as follows: £ oL © DEP: Lt
DER

The last term on the right-hand side ( £t ~ is the reciprocal of the ratio of deposits to
loans. In banking the latter is a measure of the bank's ability to cover loan losses and
withdrawals by its customers. This means that our formulation incorporates

potential NPL losses in the interest rate through the deposit to loan ratio. If banks
DEP:

must keep a high £t to cover for potential NPL losses this means they will charge all

their customers (including prime customers) a higher interest rate.8”

Finally, if we assume that bank operating costs and capital expenditures are a
function of their lending capacity and their depository base equation 3.8 can be
considered a good approximation of a cost- based interest rate.

.
87 The ratio of reserves to deposits D_';' is also an important measure. It reflects the banks ability
Lr:

to cover mass withdrawals by its depositors.
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The question is whether this formulation implies a ‘natural rate of interest’ and
whether under this rationale certain ‘laws’ that underlie the average rate of interest.
In short, the question is if it contradicts the extract from section V of The Capital Vol.
III quoted in the previous section (Marx 1894: 246). If we assume that there exists a

Ry
desired ratio £: then indeed equation 3.8 can be considered as a description of a
‘natural rate of interest’ proportional to the rate of profit. A notion found, under
different reasoning, in Smith (1976 Lix), Ricardo (1951: 363) and Mill (1874, Essay

IV: 90-119).

Shaikh (2016) answers the issue by suggesting that any notion of a ‘natural rate of
interest’ is lost if constant banking capital and bank operating costs are introduced
in the picture (2016: 449-450). His idea can be followed if we modify the banking
profit equations (3.6-3.8) as follows (all notation appearing also in equations 3.6-3.8
have the same meaning as above):

3'9P'Ef = E:t'Lt—pt'uﬂﬂ'ﬂt—pt'uﬂl".ﬁ.t
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where p, is the price level, D, is demand deposits, and ucr®, ucr® are veal deposit and loan unit costs
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where Kg;, is the real cost of fixed capital per loan {at normal capacity)
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Equation 3.11 indicates that the interest rate depends on the general regulating

profit rate e, through the process of equalization, but also on the price level Pz, Marx
was aware of the findings of Tooke that indicated that the price level affects the
interest rate. The latter is evident from his extensive references to the debate
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between the ‘Banking’ and the ‘Currency’ school in Capital Vol. 11188 (Marx Capital
Vol. III 1894 Ch. 28). In this regard, equation 3.11 indicates that there is no
contradiction in Marx’s arguments on the rate of interest and provides a direct
analytical explanation of what would be called by Keynes (1930: 198) the ‘Gibson
Paradox’.

The most important part of this reasoning, however, is that it proves that there is no
natural interest rate. From equation 3.11 it is evident that there is a different interest
rate for each price level.8? At the same time, 3.11 is a reconciliation between the two
aspects of Marx’s theory of the interest rate since it associates the latter with both
the rate of profit and the price level. At the analytical level, this type of reasoning
brings together his theory of endogenous money (Marx Capital Vol. 1 1867: 188-227)
with the theory of interest and credit. Because in this environment causality runs
from prices to money and not the other way around as in the quantity theory.

But there is a second important question of analytical and practical interest in
section V of The Capital Vol. 111, that needs to be addressed. The extract that follows
will bring this issue forward:

There is no reason at all why the average conditions of competition, of equilibrium
between lender and borrower, should give the lender an interest of 3, 4, 5 per cent,
etc. on his capital, or alternatively a certain percentage, 20 per cent or 50 per cent, of
the gross profit. Where, as here, it is competition as such that decides, the
determination is inherently accidental, purely empirical, and only pedantry or
fantasy can seek to present this accident as something necessary. [..] Custom, legal
tradition, etc. are just as much involved in the determination of the average rate of
interest as is competition itself, in so far as this average rate exists not only as an

88 In the mid-19% century England, there was a furious debate between an early version of
quantity theorists (the currency school) and certain proponents of the endogenous money approach
(the banking school). The main issue of the confrontation was whether there was a need to restrict
the circulation of bank notes. The currency school suggested in favor of restrictions in bank notes
whereas the banking school argued for the opposite. In the end the currency school prevailed
imposing a regulatory legislation known as the Peel Act (1844) named after the British PM Sir Robert
Peel. Marx mocked the Peel Act from the first instance through his column in New York Herald Tribune
(Stravelakis and Tziantzi 2018: 195-2013). He pointed out that its restrictions were not required
during times of normal accumulation and was withdrawn when the crisis broke out to prevent
economic collapse. His views stand close to those of the banking school although his approach on
money is original.

89 To a certain extent this type of reasoning is similar to the structure of the argument on the
natural rate of interest in Keynes. In the Treatise on Money, Keynes defines the natural rate of interest
as that corresponding to the equality of savings to investment at full employment output. (Keynes
1930:139). But he subsequently defines the natural rate only in terms of the equality of savings and
investment, in which case there is a natural rate of interest corresponding to every given level of
employment (Keynes 1930: 447).
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average number but as an actual magnitude. [...] From what has already been
developed, it follows that there is no 'natural ' rate of interest. (Marx 1894: 485-487).

This reasoning goes beyond the rejection of the natural rate of interest through
variations in the price level. It suggests that the variability of the rate of interest will
be much greater and will depend on competition as well as customs, and juristic
tradition. In other words, there is no fixed average ratio of interest to profits.
Moreover, looking for such a fixed average ratio is ‘pedantry and fantasy’. This is an
insight quite relevant to 20th-21st century finance. The chart that follows (Figure 3.1)
presents the time series of the loan (prime rate) and Aaa bond interest rates in the
US from 1947 until recently (Shaikh 2016: 463). The data comes from the database
of the Federal Reserve Bank of St Louis. In Figure 3.10 below I will use the same data
to show the relation between the loan rate and the bond rate.

Figure 3.1
Bank Loan Rate of Interest and Corporate Bond Yield
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Prime Rate

Both interest rates have a clear upward trend from the end of the war to the
beginning of the neoliberal era and a downward trend afterward. Moreover, during
periods of capitalist crises like in the 1970s, the abandonment of the gold standard
in 1971, the Asian crisis in 1999, and the global financial crisis of 2007-2008 interest
rates have a spike motion without reversing the longer-term trend. If someone
wanted to comment on the evolution of interest rates, he would say that the most
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important factor in the movement appears to be the deregulation of the financial
markets following 1980.

Returning to equation 3.8 such trend and variability of the interest rate can be

(Tir )

justified only from a combination of the incremental rate of profit volatility and

Ry

the volatility of the ratio (i_r) The ratio involves reserves (R¢) which are dependent
upon monetary policy since banks will keep fewer reserves against a given amount
of loans in an environment of accommodating monetary policy rather than in an
environment of tight monetary rules. This influences, besides other issues, the
equalized profit rates and their volatility as indicated by equation 3.3. However, the
ratio has a second factor; the amount of borrowing which depends on the
competition of borrowers and lenders at the prevailing economic conditions.
Therefore, the rate of interest resulting from the multiple of two highly volatile
ratios (the incremental rate of profit and the ratio of reserves to loans) may appear
not to obey any law although it brings rough equality of returns between the banking
and the industrial capital. In other words, equalization of returns does not
necessarily mean that there must exist a stable ‘gravity center’ for the interest rate at
the average conditions of competition in the absence of banking costs.

Shaikh, whom we have followed in this derivation, so far considers this as a
contradiction of the argument in Marx. He suggests that in the last extract (Marx
1894: 485-487), Marx, abstracts from the conditions of production, costs, and capital
invested, in the same way that neoclassical economists abstract from production in
presenting models of pure exchange (Shaikh 2016: 479). There is, however, an
extract from Marx which indicates that he had made no such abstraction:

As far as the determination of the rate of interest is concerned, Ramsay says it
“depends partly upon the rate of gross profits, partly on the proportion in which
these are separated into. Profits of capital and those of enterprise. This proportion
again depends upon the competition between the lenders of capital and the
borrowers; which competition is influenced, through by no. means entirely regulated,
by the rate of gross profit expected to be realized” (Marx 1894: 484).

Although this is an extract from George Ramsay (1836: 206-207),°0 it is compatible
not only with a monetary rate of interest but also with the process of the

90 Although the Scottish economist of the 19t century, George Ramsay, is almost forgotten
nowadays, he was very influential in his time and his main work Essay on the Distribution of Wealth
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equalization of rates of return discussed above. The anticipated ‘rate of gross profits’
is no other than the general (regulating) rate of profit discussed above in various
instances. It is this rate that regulates the mobility of capital between the industrial
and financial sectors and at the same time a good part of the competition between
borrowers and lenders. Its inclusion in Marx's notes on the rate of interest indicates
that the equalization of returns between the banking and the corporate sector was
always in the background of his elaborations. Nevertheless, he acknowledges that
there are factors that do not affect only profitability but also the availability of funds.
These factors play a part in the distribution of profits of capital and ‘profits of
enterprise’. For example, an accommodating monetary policy will reduce reserves
(Re), This on one hand will increase the regulating rate of profit (equation 3.3) and
| B o |

on the other will reduce the “L:/ ratio. The higher profit rate will tend to increase the
rate of interest while the lower reserve to loan ratio will tend to reduce it (equation
3.8), the overall result on the interest rate is not easy to assess.

This is the reason that the extract from Ramsay is followed by an extract from Massie
(1750: 27) that reads as follows: “The only thing which any man can be in doubt
about on this occasion, is, what proportion of these profits do of right belong to the
borrower, and what to the lender”. (Marx 1894: 484-485)

Therefore, we can conclude that a highly volatile rate of interest will, nevertheless,
tend to equalize returns between the corporate and the banking capital. These
adjustments are influenced by profitability directly and through competition, the
price level but also by institutional factors that influence the availability of loanable
funds. The overall result of the simultaneous operation of these factors on the rate of
interest explains why there is no such thing as a ‘natural rate of interest’. Marx’s
reference to the operation of institutional factors, customs, and juristic tradition has

was highly regarded. His name appears 11 times in The Capital Vol. III in almost all cases to enforce
Marx’s own arguments. Specifically, in Vol Il (1894: 129) Marx cites Ramsay to comment on his
position that profit cannot come from exchange. Ramsay is criticized only in a footnote (1894:
391n38) for confusing merchant’s capital with transportation. However, Marx treats the extensive
quotations from Ramsay as guidance when dealing with the distribution of profit between interest
and profit of enterprise (1894: 485-487). He seems to appreciate the fact that although Ramsay
accepts the central role of profit in the competition between borrowers and lenders, he acknowledges
also that additional aspects play a part in the distribution of gross profit. These are the centralization
of savings of all classes and their transformation to loanable funds through the credit system, and the
degree of economic development which he associates with the appearance and growth of a class of
rentiers. The latter point is considered by Marx in his fragmental references to the stock exchange
presented in section 3g.1. below as a countervailing tendency to the decline in the rate of profit.
Overall, Ramsay’s views on interest and profit are considered by Marx with a favourable eye similarly
to his attitude towards Tooke and Fullarton on the relation of interest rates with prices which have
received greater attention in the literature.
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been misunderstood in my opinion. Some scholars (Fine, Lapavitsas, Itoh)
considered it an indication that IBC does not participate in the profit equalization
process. Shaikh, although proposing a different solution, also considered it
contradictory to the argument on equalization. However, Marx’s references to
Ramsay and Massie indicate that Marx, most probably, anticipated an equalization of
returns irrespective of the influence of additional factors on the rate of interest. The
reason is that policy and institutional changes, as well as custom and juristic
traditions, also affect the regulating rate of profit around which equalization takes
place as indicated by equation 3.3. Despite the last point of criticism, Shaikh’s
proposed solution presented in equations 3.8 and 3.11 consolidates most of the
insights presented in the notes that comprise section V of The Capital Vol. II1.

The equation of the rate of interest (3.8) can be elaborated further. In a paper
published in (2012), I have argued, abstracting from changes in monetary policy and
institutional factors in general, that the rate of interest can be presented as the
difference of the regulating rate of profit from the share of corporate profits. This
can be written as follows:

3126, =mn, —a v,
where 1y, i5 the general regulating rate of profit,

parameter a summarizes the current institutional and policy environment

NP
and v, = !P_r where NP, is net corporate profits and P, gross profits
t

Combining 3.8 and 3.12 and assuming that " = "2t then we arrive at the following
relation:

R L.—R,

t
Mt =TTy Parye=Ty T —
E 13

T
from 3.12 we find that v,0. = f since for this valuei, = 0 and we get

313 Y _ L,—R,

}?mr.z:r L 13

Equation 3.13 offers a complete determination of the interest rate assuming a stable
institutional environment. If corporations keep the maximum of the gross profit,
then 3.13 tells us that banks will keep no reserves and interest rates will drop to

zero. If corporations pay out the whole gross profit ¢ =0) banks will lend out an
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amount equal to their reserves, euro for euro. In that case, the rate of interest will be
equal to the regulating rate of profit. Finally, if corporate net profits turn negative

"t <0) then banks will lend amounts smaller than their reserves and the lending
rate will exceed the profit rate.

This formulation can be presented as a risk sharing process between borrowers and
lenders. That is as a bilateral contract that maximizes corporate profitability given
the underlying rate of profit. In this context the interest rate appears as the solution
of an overdetermined model where the equation of the profit of enterprise is the
objective function (it can be understood also as a demand function for new loans).
The bank minimum profitability and the interest rate being less than the profit rate
are the restrictions. In this context the gross rate of profit participates in the
bargaining between corporations and banks as argued above. The only problems are
that the rate of return is not equalized between corporations and banks and the
static formulation of the model. Nevertheless, if we wish to transform equation 3.13
to a monetary policy tool a formulation along these lines is indicative.

Equations 3.12 and 3.13 are equivalent to 3.8 with the difference that it also
introduces a form of competitive behavior. When corporations keep most of their
gross profits, in other words, interest payments and other transfers are limited,
banks are eager to extend their balance sheets without accumulating additional
reserves and interest rates remain low. Nevertheless, when corporations pay to
banks important parts of their gross profits banks react by accumulating additional
reserves, their cost increases and this pushes up interest rates.

In the next section (section 3.4) [ will present a dynamic model where the rate of
profit of enterprise determines growth and the interest rate is determined from the
competition between borrowers and lenders along the lines of equation 3.13. The
idea is that low net corporate profitability induces banks to increase the
reserve/loan ratio and the interest rate. This reduces corporate profitability and the
required rate of profit (equation 3.3). However, in this case certain corporate funds
will remain idle in the form of bank deposits. If this increases bank liquidity (i.e. the
loan/ deposit ratio drops) then interest rates will drop, and growth will resume.
Nevertheless, if the rate of profit is too low bank liquidity will not rise (the average
deposit balances will remain low) and the interest rates will increase further. The
interesting thing is that the mobility of capital equalizes corporate and bank returns
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along the phases of the business cycle. It is only in a depression that the two rates
systematically diverge.

3d Capital Accumulation - Crisis and The Rate of Profit of Enterprise
Most of the preceding discussion refers to the contents of The Capital Vol. Il chapter

22 (Marx 1894: 480-492). The following chapter (chapter 23) is titled ‘Interest and
Profit of Enterprise’. The idea presented in the latter is that the formation of IBC and
the mass use of credit in capitalism leads to a qualitative transformation.
Irrespective of whether an industrial capitalist works with borrowed funds or his
capital he separates the return (profit) on ‘capital’ and the return from putting that
capital to work. The profit on capital is the interest this capital earns if it is lent out
to a ‘functioning’®! capitalist. The return for the functioning capitalist is described by
the German word Unternehmergewinn (profit of enterprise) (Marx 1894: 496).
Under the same rationale, the rate of return on capital is the rate of interest and the
rate of profit of enterprise the difference between the rate of profit and the rate of
interest (r-i).

The qualitative difference imposed leads to the acknowledgment that the rate of
profit of enterprise is the crucial variable for capital accumulation. In Marx’s view,
and to a great extend in actual life, capitalists have been trained to consider the
interest rate as a benchmark when making investment decisions. Irrespective of
whether they need to borrow funds for the investment; the anticipated return
compared to the interest rate is the primary criterion in investment decisions. This is
the reason why Marx expects the interest rate to be less than the profit rate. Of
course, the rate of profit of enterprise must be positive for firms to be viable anyway
but this is only the starting point of Marx’s analysis.

To explore how this idea works together with the theory of the interest rate outlined
in the previous section, [ developed a dynamic model (Stravelakis 2012) with the
following assumptions?? (all repeated notation has the same meaning as above):

K,—K,_
314 rh_,—rl =5, '[*rir - It} where 5, is the rate of savings out of industrial profit
t-1

91 The word ‘functioning’ for capitalists is used by Marx to include together industrial and
commercial capitalists.

92 In the initial model (Stravelakis 2012) I did not expressly introduce a different regulating rate of
profit r,_. In this sense the resent model is more complete and closer to an overall theory of financial

asset pricing.
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P,

R,
constant and z = — constant = n
t—1 3

3.15n, = constant.This means thatr =
1
“1+z r
3.16 i, =n, —a-y: thesame as in equation 3.12 section 3.2

i
317 5. = —~ the rate o f savings of the industrial capital

Tlr
NP, . oL
318 y. = T,NP}: Po—i,' L=y, =1—- e g
t E

The model pictures a world of industrial corporations and banks, where banks
receive zero-interest deposits and offer a single type of corporate loan. Starting from
the end, 3.18 is simply a definition it says that the share of industrial profit out of

total profit is equal to gross profit (P:) minus interest payments (2 'Lf}. This means
that we abstract from administrative expenses and commercial costs and non-
productive corporate costs except for interest payments.

Equation 3.14 is the growth equation which says that the rate of growth depends on

the rate of savings (5¢) and the rate of profit of enterprise {Tlf - If}. The equation

indicates that investment (e~ Ke-1) wil equal savings in the case the rate of

interest equals zero { @ ¥t =) This becomes evident by substituting 3.16 in 3.14
Ke—Kiyq Ke—Kiyq

319 ——— =5, -a-v )
Ky 00T TR

—ifry, =r becausei, =0andK,— K. y=I,=s5,"v" K. 4

= 5 'T"lr

— I, = 5.+ P, and l, is corporate investment in the current period

Of course, this is not a realistic case, not only because the rate of interest is equal to

zero but also, because in this case the rate of savings (5t i5 also zero as indicated by
equation 3.17. In the context of this model, the normal rate of accumulation is
supported by a positive stable rate of excess demand that enhances growth together
with savings. This is indicated by the following elaboration of equation 3.19:

K,—Keq a a
3.20 ?zsr'ﬂ'}’r*Hr_Hr—lzsr'g'}’r'Pr:Sr'T_,t'NPr

=l =5, NP,onlyifnn=r=a
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One basic assumption of the model is that the structural parameter (”’3' is greater
than the gross industrial rate of profit " for reasons I will explain shortly. For now,

we need to point out that @ 7 indicates that investment will always be greater than
savings for positive net corporate profits and interest rates. Having assumed
(equation 3.14) that only industrial capitalists save in the form of corporate retained

earnings, then new borrowing will equal the difference of investment Ue) from

NP,

savings (s ) In this case, the equation of excess demand that mirrors finance

will look as follows:

321E =Ly — Ly = (K, —Ki—y) —5.-NP,

a
S Loy —Le= (2= 1)-5,- NP,
t

Taking a moment of reflection on 3.21 we can give some reasoning on the
anticipated value of the structural parameter . Following Marx, I will assume that
the velocity of circulation of money depends on credit (Marx 1894: 566-567). On
these grounds, [ assume that the velocity is a linear function of the rate of profit of
enterprise of the following form.

1 1
322y, =5 (W — V) 2@ =7

Given that the Fisher velocity ¥t is much greater than unity, whereas ¥t =1 means

that the structural parameter # will be greater than unity. The latter is greater than
any calculated value of the gross, average, or regulating (incremental) rate of profit.

To keep the dynamics as simple as possible, | have assumed that the regulating rate

of profit (1) is constant (data for the model) something which implies that the
industrial profit (r) is constant and a linear function of the regulating rate. The latter
means that the ratio of industrial to banking (IBC) capital is fixed. These relations
are briefly elaborated in equation 3.15. In this case, if (a= T}, 3.21 indicates that an
amount of new borrowing reflecting excess demand will enhance investment and
growth.

Equation 3.17 on the rate of savings also requires certain clarifications. The rate of
savings is not constant. Equation 3.17 indicates that corporations will retain a
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greater portion of their profit if the interest rate increases. The idea is that
corporations will cut back on their distribution policy as the first reaction against
declining profitability which in this model comes from interest rate increases.
Although equation 3.16 was discussed in the previous section it can be elaborated
further under the model assumptions. First, we can shed further light on the
discussion on the IBC - industrial capital equalization process, and the existence of a
natural rate of interest by introducing the model assumptions in equation 3.8 of the
previous section.

L R,
3.23 the original equation (3.8) ismy, =rg, = i, 7 o7 iy =1y, T
4 3
. . . . R, R. K.
under the model assumption this can be written: i, =n = n T L
3 3 3

K
from equation 3.15 it followsi,=z'n L—t ={r—n) L—:
t 4

Equation 3.23 indicates that for any ratio of reserves to industrial capital (denoted
here by ) we will have a different rate of interest. This is because Z "™ is equal to the

difference between the gross and the regulating rate of profit (r—=71) The above
indicates that an additional factor (besides prices) that justifies a monetary rate of
interest in Marx is that the average and the regulating rate of profit are not the same.

In the context of the model interest rate adjustment happen through the leverage
K

ratio Z. It will become evident, from the dynamics that the ratio may follow chaotic
patterns indicating that a ‘natural rate of interest’ is not the case even with constant
profit rates. The above, however, does not prevent the rough equalization between
IBC (in the sense of the banking rate of return) and corporate returns.

By elaborating on equation 3.16 we will arrive at similar results that also indicate an
important property of the model. That under certain parameter values it produces
conditions of normal accumulation and under different values, it results in

depression.

e n
324ifi=0,theny = Vo = —

i.-L,
—ly=1n -1 - sincey,=1— D
TR t
: L : n L
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(}’mx “1+z Koy a K.

Equation 3.24 tells us that the rate of interest is a positive function of the regulating

e
rate of profit (Tl}, the leverage ratio (H—-_) and a positive function of the ratio of
— e
banking to corporate capital E: . A set of factors already discussed. When the

L

leverage ratio (Hr—-_) increases to become equal to (1+2) the rate of interest will
become equal to the regulating rate of profit (m)and the rate of profit of enterprise

(mn —i) becomes zero. This implies a depression since we either have a big amount
of losses financed through debt or a situation of low-capacity utilization associated
with high outstanding debt. The latter case is closer to the dynamics of the model we
will explore shortly.

If we assume that total capital advanced is equal to the sum of debt plus equity. Total

utilized capital (Ke) can be less, equal, or greater than (in the case of use over the
normal working day) to the accounting value of debt plus equity. Under this
rationale capacity utilization is defined as follows:
K.
Ly +EQ;
and u, = capacity utilization, E, = corporate equity
j[(" — i - L
In the case of ~°  1+=z * 3.24 will take the following form:

325u, =

L
t+1 =1
(1+z) (Leyq +EQ.)

326 u, =

Under these assumptions, the model is solvable. The solution is derived in Appendix
2 and is summarized in the following equation:

3.27 1:}’a—+1 - }’r}

1 @
:Tl":ﬂ—?“lj'.(((i + z) -Tl_z)'(ri B ﬂ'}’r}_(ﬂ—’&})
n—a-y)?y:

This is a four-degree non-linear difference equation of ¥t depending on the gross

profit rate 7, the regulating profit rate @ and the structural parameters %, 2. It
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determines the rate of growth and the rate of interest through the share of industrial

profit out of total profit. The equation has three initial roots/solutions. One for ¥1 = 0

which means that? =™ and represents a depression as indicated above. A double
':r'+r1-z}

ah
Th — AT = — | — ﬂ fg = — = = qr
solution for 22 ~ Jmax = g 7! , and a third solution for 73 (a—27) TMmax Tpo

1
g e . . . . 7 . ==
last root suggests a positive equilibrium share of industrial profit 3 =0 if (r 2 2)

and if the equilibrium share is negative then the opposite holds. A positive corporate

profit share *3 =0 is associated with a positive normal rate of interest for # =1
which implies a positive rate of profit of enterprise. In short, it pictures a state of

(r<:-a)

towards a negative growth trend which is associated with an interest rate that

normal accumulation. A low-profit rate, however, pulls the economy
exceeds the profit rate and a negative rate of profit of enterprise. Although this is a
tempting solution it is unstable as we will see next.

The investigation of the stability of the primary roots Ot ¥2:¥3) will reveal not only
the conditions for economic depression but also a set of secondary roots associated
with states of normal accumulation (positive growth) associated with circular and
chaotic interest rate fluctuations.

The first derivative of 3.17 is the following:

d}:‘t. 1 - ( ) -
3.28 - = il —a |l—————— =2 iy, —2rati E0 v
v n-(@—n) {2017 1+2)-n P £ L Ve}
@
ﬂﬂdzr=(m—2)'(Tl—ﬂ'}’r}_(ﬂ_rl}1 =1 —a-y;

Substituting the initial roots

dye Ty =
- —=———|—7——rat+n | <0 fora>=n
For1=0 =, (a—ryd \(142) 1) ! ! therefore for the solution to
- o (Eatn)> 2
be stable, the following inequality must hold:  (a—rJd \Mi+2) The

inequality holds for (see appendix 1):

r-(n+2)

Sl (R gy R

The stability condition indicates that the system drifts to depression when profit
rates are sufficiently low and the ratio of financial (IBC) to industrial capital (K) is
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high. It is a finding with important analytical and policy implications. Inequality 3.29

indicates that a high ratio of financial to industrial capital @ pushes the system to
stagnation. This explains the present situation of the world economy where, despite
the trillions that have been advanced from the state and central banks to the
financial sector, growth is anemic and the spreads between bond and loan rates are
excessively big. The model indicates that the main factor that can bring the economy

out of stagnation is a higher gross rate of industrial profit ),

r d¥e,
¥y =—- = — = L. . . . .
For a Ya This is not an economically meaningful solution since both the
interest rate and the rate of savings are zero.

For

I s gyt 1 ( a ) . :{ ':?“+E'E:|): lr+a=)
Y3 = (a—2-r) Ymax = ¥z - ':rz—r'a_:l ':1+z:|~r'a_ 2 Tl 1 +':r1—2-r':|

Therefore, the solution is unstable.

>0fora=n

(a—2+)

It is clear from the above that the only solution which is both economically
meaningful and stable is *1 = O The question is if there is a range of parameter
values resulting from equation 3.27? Indeed, for higher values of © and appropriate

values of £ that reverse the direction of inequality 3.29, there exists a whole set of
circular and chaotic growth trends depending on parameter values and initial
conditions. The dynamics can be approximated by a second-degree nonlinear
difference equation of the form (Stravelakis 2012, Brigs 2001, Feigenbaum 1980):

330 s =0+ pyf
Ty —

Tra—
—t 1 46692
My — Ty

ami_u.=i- o ( z -a+r1),i'r=2-_u,6=
2 (a—n) \V1+2)

Using the Feigenbaum constant & the dynamics of equation 3.30 can be fully
explored (Stravelakis 2012). Here I will present only certain indicative simulations

of Yt+1, The simulations indicate different values of the rate of interest (Figures 3.2,
3.3)
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Figure 3.2 Figure 3.3
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Figures 3.2 and 3.3 are phase diagrams of Yt+1 (vertical axis) against *'t. The figures
indicate that small changes in the complex parameter # create substantial changes in
the patterns of variation of the share of corporate profits *+ and consequently the
rate of interest 't. Nevertheless, returns for corporations and banks become

equalized around the regulating rate of profit @ (equation 3.14, 3.23). In this regard,
the model outlined herein offers a reconciliation of various insights presented in
section V of The Capital Vol. I11. Of course, this is a solution and not an interpretation
of the references on the rate of interest in the third volume of The Capital. The
advantage of this interpretation is that it offers a determination of the rate of
interest that justifies Marx’s quote that the latter “exists not merely as an average,
but rather as actual magnitude” (Marx 1894: 486). So far this quote together with
similar references has led scholars to suggest either that returns do not become
equalized, or that equalization results only in the context of a Sraffian model where
the rate of interest serves as the ‘price of production’ of the banking sector. In the
first case, the rate of interest remains indeterminate in the second the variability of
loan rates is not justified by the determining factors (the regulating rate of profit and
the price level).

The analytical relevance of the model is not limited to the rate of interest. It also
suggests an explanation for short-term fluctuations and at the same time a trigger
mechanism for depressions. The latter is in line with the insights of Marx in The
Capital Vol. III where he states that “a rise in interest [not a decline in the rate of
profit-NS] comes between prosperity and its collapse, while maximum interest up to
extreme usury corresponds to a period of crisis” (Marx 1894: 482. This insight is
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quite relevant since Figure 3.1 indicates that loan rates surged during the
depressions that marked the second half of the 20th century and the crisis that began
in 2008. Nevertheless, Marx was well aware that crises are due to production and
profitability and not the result of financial turmoil. The extract from The Theories of
Surplus Value cited by Henryk Grossman (Grossman 1929; 1992: 28) leaves little
doubt about that.

‘In investigating why the general possibility of crisis turns into a real crisis, in
investigating the conditions of crisis, it is therefore quite superfluous to concern
oneself with the forms of crisis which arise out of money as means of payment
[credit— HG]). This is precisely why economists like to suggest that this obvious
form is the cause of crises.” (Marx 1969: 514-515, original emphasis)

The model outlined above resolves how interest rates react to profitability. As we
saw the rate of profit does not affect only the rate of interest directly but also the
competition between borrowers and lenders. The latter is indicated in the extract by
Ramsay (1836: 206-207) quoted by Marx and cited in the previous section. This
explains why interest rates rise in periods of prosperity but reach their maximum in
periods of crisis. Both results appear in the different solutions of the model. Interest
rates increase at the upper phase of the business cycle in times of normal
accumulation (Figures 3.2, 3.3) but surge, becoming equal to the rate of profit when
the industrial profit rate is sufficiently low (inequality 3.29). The main factor that
brings different results is the gross industrial rate of profit.

These are not theoretical issues. In the current crisis, certain heterodox scholars
argued that it is not a depression in the Marxist sense, but a different type of crisis
resulting from the ‘financialization’ of capital (Lapavitsas 2009, Magdoff and Foster
2014).93 Although, the reasoning is significantly different in the various
financialization theories, they all share the premise that the cause of the 2007-2008
crisis lies in the financial sector. This argument gained support from the fact that
average profit rates were relatively stable and not declining during the neoliberal
era (Shaikh 2011).

93 The references are indicative. Tomé (2011) has produced an exceptionally good survey of most
financialization theories as crisis theories.
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By considering the gross rate of profit as the key parameter, the model outlined
above separates the cause from the trigger of a crisis. If a surge in the interest rate
results from a low rate of profit (inequality 3.29) then financial turmoil is a mere
trigger of a slower process underlying the profit rate outlined in section 3.1.
Moreover, the model indicates that the average profit rate need not fall sharply
before a depression although it must be sufficiently low for a considerable time. In
this regard, it explains analytically the present depression as a Marxist type of crisis
resulting from the rate of profit and does so by pricing financial assets, at this stage
of corporate loans.

In the following, the idea of the rough equalization of returns will be extended to
explain the term structure of interest rates, the price of stocks, and the (mis)pricing
of derivative and asset-backed securities. The model outlined in this section will be
modified to elaborate on these matters especially regarding the triggering of

economic crises.

3e The Term Structure of Interest Rates
Although we did not refer to it to a great extent in chapter 2 the term structure of

interest rates also poses a problem for mainstream theory. Azariadis (2018)
considers the low returns on short term maturity public debt as one of the puzzles
faced by mainstream theory. It is a matter of the same nature as the ‘equity risk
premium puzzle’. In mainstream theory, financial firms are not treated as capitalist
corporations therefore the different costs associated with issuing debt with different
maturities are not considered. So, any price differential is attributed to notions like
risk and expectations which mostly fail empirical testing. On the opposite side,
certain heterodox approaches from the Marxian and Post-Keynesian tradition fully
reject the market determination of interest rates. Some consider the determination
of interest rates purely conventional (Lapavitsas 1997, Rogers 1989: 268). Others
determine interest rates from a mark-up on costs which they attribute to banking
monopoly power. In the latter case, the usual assumption is that the central bank
sets the interest rate and commercial banks set the spread as a mark-up on their cost
(Moore 1988: 258, Fontana 2003: 9)

In the previous sections, we determined interest rates differently. In our
determination profitability, banking costs, competition, as well as institutional and
policy factors are significant in interest rate determination. This approach, especially
that relating to cost differentials can be extended to the determination of the term
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structure of interest rates. Cost differentials incur due to different amounts of
reserves engaged when banks undertake longer-term debt, but also from the
difference in the direct banking costs involving the follow-up and handling of debt of
different nature and maturity. I will examine this rationale for fixed income financial
assets of different maturities.

[ will keep the level of abstraction of the model presented in the previous section.
Banks will offer a second loan with a double duration from the one already
considered. I assume that regulating banking capitals have two sections. Section 1
offers the original (short term loan) loan and section 2 offers the new type of
(longer-term) loans. The profit rate between the two sections tends to become
equalized and I abstract from direct banking costs. Therefore, the interest rate
equations are the following:

. Lfl . Lf:
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the relevant loan reserve ratios

Remembering the transformation performed in equation 3.12 we can write the
following relations:
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Equation 3.34 can take infinite substitutions for fixed income financial assets with

different maturities. If we consider that generally ¥« =0 reflects periods of normal
accumulation, then we can construct a positively sloped yield curve. The slope

depends on the parameters @122 €L€. (] will turn to their economic meaning below).

Figures 3.4 and 3.5 picks a set of curves appearing in a certain period for ¥ = %7 <0

respectively.
Figure 3.4 Figure 3.5
3.4 yield curves for y=0.5 3.5 yield curves for y=-0.05
0.3 0.66
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There are two sets of %= in Figure 3.4. Both result in two positively sloped yield

50%

. .. i o= . .
curves with the same basic interest rate "t because *'t in both calculations.

The lower %+ result in a steeper curve (yield curve 2) indicating higher yield spreads.

When we calculate the same curves for a negative ¥t (a corporate loss) both curves
turn negative indicating that short-term fixed income asset returns are higher than
the long-term (Figure 3.5). This is an interesting property. During depressions and
financial turbulence, short-term interest rates are higher (for some time) than the
long-term ones. Figure 3.6 is an example of such a case on the vertical axis we have
bond yields and on the horizontal axis their respective maturities. Although, we
would expect the curves to be positively sloped the opposite happens. Due to
financial turmoil long-term debt has lower yield than short term debt.

140



Figure 3.6

3.6 selected daily Us bond yield curves 3-
4/1/2007

5,2
5,1

49
48
47
46
45
44
43

6 Mo 1Yr 2Yr 3Yr 5Yr 7Yr 10Yr

— Seriesl Series?2

Figure 3.6 shows the official daily US treasury bond yields on the 3rd and 4th
January 2007, similar patterns we experience throughout 2007 and during a good
part of 2008. The horizontal axis shows the maturities (from 6 months to 10 years)
and the vertical axis the corresponding yields. You will note that the slope is negative
which means that the 10year bond has a yield of 4.7% whereas the 6-month T-bill a
yield of 5.2%. In general, the yield curves take various shapes even when they are
positively sloped. This is indicated in the daily shapes of the yield curves that I
present in Figure 3.7.
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Figure 3.7

3.7 US treasury yield curves 2-7/1/2016 (series 1-4)
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In this regard, the strong variation implied by the presence of the variable ¢ in
equation 3.34 is an additional property of the model. It indicates that even if equal
returns between the corporate and the financial sector prevail the shape and slope of
the yield curve are expected to be highly volatile. Moreover, both the volatility and
the slope of the yield curve result from structural elements and not risk and
expectations like in mainstream theory.

The alternative would be to assume following Shaikh (2016: 453) that there exists a

Le,

2

desired ratio ®z. In this case, the following equation holds in equilibrium:

[~ ]

L, D,
3.35 izzp-(ucrf-R—:+ucr§')+ il-L—:+r1 -p-kr§2+r1-

':-l:i|r=-
b2

The equation is similar to equation 3.11 with the difference that now the short-term
rate of interest enters as a cost factor in the determination of the longer-term rate 'z,

The idea is that ‘-2 are normal interest rates around which market rates will
gravitate under stable prices. Equation 3.35, like equation 3.34, has the property of
dissociating the shape of the yield curve from risk and expectations. The positive
slope of the curve results from structural factors. However, this arrangement does
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not consider the excessive variability of the yield curve especially in times of crisis
and financial turbulence. So, I will stick to my arrangement as in equation 3.34.

Before we move on, we need to define the structural parameters #1:2z €€, [ the
previous section, the parameter was part of a linear relationship between the rate of
profit of enterprise and the velocity of circulation (Equation 3.22). The idea comes
from Marx where the velocity of circulation is a positive function of credit. In the
case of multiple assets with multiple interest rates, we will have multiple rates of
profit of enterprise each associated with a different rate of interest (assuming that
banking rates of return are equalized among the different assets). Therefore,
equation 3.22 can be rewritten as follows:

3.36 {i?lr - vmin:} = (Tl - Ilr} =y "V
{vnr - vmi?ﬂ:} = {Tl - I”r} =Qn' Ve

The idea in equation 3.36 is that each different maturity fixed income financial asset
is associated with a different rate of profit of enterprise. The latter corresponds to a

velocity of circulation ¥i which is a positive function of the parameter %:. In other
words, the shorter the debt maturity the greater its impact on the velocity of
circulation. This is reasonable since short term debt usually finances working capital
needs that have a faster turnover in times of normal accumulation. The latter
justifies a higher profit of enterprise since short term debt will have lower reserves
requirements. This advantage turns into a disadvantage in times of crisis.
Corporations seeking short-term debt in a crisis either wish simply to meet
payments and thus stay in business, or they maximize profits in full capacity
utilization. In both cases, this implies that these firms will experience losses.
Therefore, from equation 3.34 short-term interest rates will rise faster than long-
term rates. Consequently, the velocity of circulation is expected to decline since
banks and the public seeks higher reserves. However, both in normal accumulation
and crisis the shape and the slope of the yield curve depends on structural and cost

factors and not risk, and expectations like in mainstream theory. Finally, the ¢
appearing in equation 3.16 (section 3.4) is the average # resulting from an equation

a

set like 3.36. This average “ is the parameter that of the linear equation that

associates the share pf corporate profit ¥t to the average velocity Vie
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Despite the previous discussion, expectations play a part in the profit-based
approach. The difference between the average and the regulating rate of profit
supports a particular expectations theory that offers insight into the operation of the
financial markets. To this, we will turn next.

3f. Expectations and Financial Arbitrage - The Reflexivity Theory of George
Soros
The analysis conducted so far indicates that both interest rates and yield spreads are

expected to exhibit high volatility in the context of the profit-based approach. The
main underlying reason is that the regulating rate of profit and the average
industrial rate of profit are not the same. This is a particularity of the profit-based
approach coming directly from the classical theory of competition and its application
by Marx. In neoclassical and neo-Ricardian economics, the price of capital adjusts,
and all capitals earn the average rate of profit. As we saw in section 3.1 this is not the
case in classical political economy and Marx where we anticipate that only the rate of
return of the regulating capitals tends to become equalized. The latter is different
from the average rate because new products and techniques are persistently applied.
But there is more in this because equalization of returns is reached through the
mobility of capital, it is the rate of return on new investments (the incremental rate
of profit) that plays the crucial part in this process. We will see shortly that this
measure also approximates the definition of the regulating rate of profit of equation
3.3, 3.3". This means that the incremental rate of profit is expected to be persistently
different from the average industrial rate, and indeed it is.

As indicated by equation 3.23, the difference between the average and the
regulating rate of profit induces strong variability in interest rates. The latter passes
to yield spreads as indicated in equation 3.34, and as we will see shortly is also
reflected on the returns of stocks and bonds. All this even though throughout our
analysis | have assumed that returns between the industrial and the financial sector
are equalized.

But things do not stop there, from equations 3.3, 3.3’ we saw that bank reserves R,

enter in the determination of the regulating rate of profit 1. This means that changes
in monetary policy and expectations may alter the profit rate (the fundamentals)
around which this equalization takes place. In this world, it is unreasonable to
consider equilibrium as a point of rest. On the contrary, it points at a turbulent
process where actual rates of return and consequently market interest rates will
deviate from the fundamental values also altering the fundamentals themselves.
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Nevertheless, equations 3.3, 3.23, and 3.34 pose a limit to the extent and the
duration of such disequilibrium dynamics. For example, positive expectations about

the future will reduce or keep constant the amount of reserves Rt This will increase

the regulating rate of profit @ more than the rate of interest on loans94. This will
bring an increase in the ‘rate of profit of enterprise’ that will boost growth and
expectations further leading to a speculative rally around bonds or interest rate
spreads.
Up to this point expectations represent a self-validating process. Bankers believe
that the economy is going to do better they keep lower reserves, and the economy
does better because of their initial expectations. However, at some point, the
regulating rate of profit will tend to approach the average rate of profit (equation
3.23). At that point, expectations cannot boost the rate of profit further and the rate
Le
of interest will now depend on the leverage ratio Koo (equation 3.24). If the average
industrial rate of profit is sufficiently high, then a simple correction will happen
interest rates will increase debt will be tempered and the rate of growth will fall
towards sustainable levels. But if the average rate of profit is below a certain limit
(inequality 3.29) then interest rates surge the rate of profit of enterprise will turn
zero and stagnation prevails. In short, fundamentals have relative autonomy and for
this reason, expectations cannot be self-fulfilling. In other words, there are inherent
limits to speculative rallies.
Surprisingly, an expectation theory that encompasses these properties was not
introduced by Marxist or heterodox economists, but by the investor and speculator
George Soros (1994, 2009, 2013). Anwar Shaikh (2010, 2014, 2016) brought this
theory to our attention and developed it further. He points out that Soros’ theory
suggests that: ‘1) expectations affect actual prices, 2) actual prices can affect
fundamentals and 3) expectations are in turn influenced by the behavior of actual
prices and fundamental prices’ (Shaikh 2016: 446). It is a theory that incorporates
all aspects of the example of the previous paragraph.
The obvious question is ‘what are the underlying behavioral patterns?’ Or in Soros’
own words his ‘decision-making process’ (Soros 1994). The starting point of the
theory is that financial markets cannot discount the future correctly because they
‘shape it’. Decisions are made by both a passive relationship with reality (cognitive

94 Keep in mind that the latter depends also on the ratio of reserves to loans = (equation 3.23) that
L

is expected to decline.
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function) and an active relation (participating function). The interaction between
these two functions is called ‘reflexivity’. This word gave the name to the theory
(reflexivity theory). The idea is that reflexivity is an unending process where reality
shapes people's thinking and people, in turn, shape reality. Although people’s
perceptions and reality can come close, they never become identical. The reason is
what Soros calls ‘participants bias’. Participant bias gives an element of
indeterminacy mainly because market participants do not share identical views
regarding economic facts and conditions. This makes the whole process
unpredictable. In other words, although the random walk hypothesis does not apply
to this model, the knowledge gained from it cannot make people rich by predicting
future prices. Nevertheless, judging from the personal finances of George Soros, it
can be useful.

The critical factor of the theory is that ‘participant’s bias’ can change the
fundamentals which determine asset prices as indicated in our example. In a
different fashion from the example outlined above, where the regulating profit rate

1 is inflated from the relatively small amount of reserves held by banks, Soros
(1994) presents the case of ‘equity leveraging’. In short, equity leveraging refers to a
situation where corporations use inflated expectations about future earnings per
share to issue new overpriced stocks. The overpriced stocks in turn validate the
expectations of increasing earnings per share for some time if they are used, for
example, to reduce corporate debt95. This way participants’ bias makes
expectations a self-validating process. All the examples discussed so far indicate that
fundamentals can be influenced by expectations either through a fallacy like in the
case of ‘equity leveraging’ or by banks seeking to increase their profits by expanding
their balance sheet. In other words, ‘personal bias’ can take many forms.

Reasonably, the self-validating capacity gives rise to a speculative boom that pushes
prices away from fundamental values even if increased prices can keep altering
fundamentals for some time. In other words, fundamentals cannot follow
expectations forever and this way booms are followed by busts.

On these grounds, Soros indicates another important matter about reflexivity. He
suggests that reflexivity is not another way of looking at things, but a different way

95 A simple example. A company has a debt of 100 currency units for which it pays an interest of
10 units. It has 10 common stocks issued and a net profit of 5 units. Therefore, its current earnings
per share is 0.5 currency units (5/10). If all other factors remain the same with the difference that the
company pays out its debt from the proceeds of the of issue of share capital, then it has a net profit of
15 units (assuming there are no income taxes involved) and the earnings per share will be 0.75 units
(15/20). Therefore, the share capital increase with the expectation of higher earnings per share
validates itself.
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events unfold. If reflexivity theory holds, then the efficient market hypothesis where
prices can deviate from equilibrium values only randomly is invalidated. Here
deviations are path-dependent both in the boom but also in the bust. The key to this
outcome is the effect of expectations on fundamentals which leads to path-
dependent asset prices. This point is expressly rejected by rational expectations
theory where expectations cannot affect equilibrium prices and therefore actual
prices are not path-dependent. For reflexivity theory, the time path of asset prices is
non-ergodic contrary to the assumptions of intertemporal equilibrium models that
underlie mainstream asset pricing (Davidson 1991, see also chapter 2 sections 2e
and 2f).

[t is important to note that the behavioral patterns described in this section require
the mobilization of considerable funds. The control over the fundamentals during
the period of the speculative boom but also the correction or the bust that follows it
requires the investment and withdrawal of big amounts of funds. This justifies the
statement of the profit-based approach that financial capital controls financial asset
returns. Finally, the ‘participants’ bias’, understood as the difference of opinion
between market participants indicates that arbitrage is a permanent but risky
element of the financial markets. This is the notion of turbulent arbitrage (Shaikh
1997) briefly outlined together with these points in the first two chapters.

Based on this framework I will move on to price stocks and bonds. But before this, it
is worth fully clarifying the relation of reflexivity theory to the classical and
neoclassical notions of equilibrium (Mueller 1986: 8). This is an important point
since Soros throughout his writings understands equilibrium only in the neoclassical
sense of the point of rest. The latter explains why he considers the conditions in the
financial markets as a permanent disequilibrium. The formulation of Soros’ ideas by
Shaikh (2010) will prove helpful in this regard.

Shaikh (2010) has shown that for any asset the interaction between actual prices,
expected prices, and fundamental prices can result in the gravitation of actual prices
around the time path of fundamental prices. In this regard, he presented the
following dynamic model which I modified for the interest rate although it applies to
any financial asset price.

di
337 —=8&-{i% —i), =0
o &-(if —i) 8
338 _ . (=1, >0
. dt_ﬁ i—i*), i)
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3.39 di
' dt

==y —D—yz-—0")3, yny2>0
where i¥ i5 the expected interest rate,i* the equilibrium or fundamental interest rate

Differential equations 3.37-3.39 constitute a three-equation non-linear system. The
first equation (3.37) says that if expected interest rates I* are greater than the actual
rate ¥, then actual interest rates will rise. The second equation (3.38) suggests that if

actual interest rates are greater than the ‘fundamental interest rate’ ", then
fundamental interest rates will increase. These equations reflect the first two
assumptions of reflexivity theory (mentioned under 1), 2) above). The third equation
(3.39) relates to the third assumption of the theory (mentioned under 3) above). It
indicates that expected interest rates that exceed the actual, and actual interest rates

that exceed the fundamental will have a negative impact on the time derivative of
di®
expected rates &t . In other words, equation 3.39 suggests that investors will

expect the interest rate to move eventual towards the ‘fundamental value’.

The system can be reduced to a two 2 x 2 differential equation system by subtracting
3.37 from 3.39 and 3.38, respectively.

de® di® di .
== — + &) 0¥ — o @F
= ar ar (y1 +8) @ —y2- @

3.40 subtracting 3.37 from 3.39

de* _(di di*

341 substracting 3.38from 3.37 3 —_—— —) =§-p*—F-p*
t

dt  dt

Differential equations 3.40 and 3.31 have a solution for ¢~ @4 @ hoth equal to zero.
the solution means that actual, expected, and fundamental values become equal in
equilibrium. The solution is stable as shown by the Jacobean.

342 Joo = ~r+8) 0 ] Strace T = —(y, + 8) — f < 0 and DET = —(y; + &) - (—F)

2 —B
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The system pictures a situation where the time paths of actual and expected prices
will fluctuate around the time path of the fundamental values. The above indicates
that the theory presented by Soros and elaborated herein is different from
behavioral finance theories where persistent ‘irrational exuberance’ prevails (see
chapter 2 section 2.d.4). This explains also why the profit-based approach directly
applies fundamentals for stock pricing as we will discuss next.

3g Competition and Stock Pricing
Although this project was never confined to the pricing of stocks both the critique on

mainstream theory and the small references to the profit-based approach presented
in the first two chapters was centred around stocks. Having discussed the interest
rate theory, and the formation of expectations we can now address the issues of
stock pricing directly. However, it should be clear that the profit-based approach is
an overall theory of asset pricing since profitability and equalization of returns
between the different categories of capital apply for all types of financial assets
although their pricing is different. As we will see stocks are priced differently from
bonds and fixed income assets in general, although the same principles are applied
for the pricing of all the categories of financial assets considered herein.

Stocks represent ownership of a portion of a company. In this regard they represent
capital. Therefore, it is reasonable that the return on a stock index should reflect the
return on both industrial capital and financial capital since we expect returns to be
equalized. This assumption is in line with the discussion in the previous section on
reflexivity theory but also the determination of the rate of interest in sections (3.2
and 3.3). In short, arbitrage should tend to equalize the rate of return on stocks with
the rate of corporate returns. As we have seen already in the first two chapters this
is the position of mainstream theory as well. For this reason, the crucial questions
are: 1) which is the appropriate rate of return around which the equalization will
take place? And 2) who regulates this rate of return?

In chapter 1 we defined the required rate of return as the rate of profit on new
investment. I repeat the applied definition (equation 1.33) for easy reference.

P
3.43(1.33) Irop, =
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The idea is that changes in gross profitability, Pe — Pf-l, are due to the most recent

investment (denoted by I t-1), Consequently, the ‘incremental rate of profit’ (denoted

by T0P%) is their ratio. In section 3.1 I argued that it this around this rate that
industrial capital returns are equalized. There exists considerable empirical work
coming from different databases confirming this (Mueller 1986: 8; Botwinick 1993
ch.5; Shaikh 1998b, Christodoulopoulos 1995; Tsoulfidis and Tsaliki 2005).
Therefore, we can consider this as the appropriate measure around which
equalization takes place. Nevertheless, when we discussed the equalization between
the industrial and the banking capital, I suggested that the profit rate presented in
equation 3.3, 3.3’ is the regulating rate of profit. Are these definitions equivalent?

As stated already in section 3.3 above, when working with aggregates, money, and
value measures are practically indistinguishable (Shaikh 1984b, Bellofiore 2001:
369). Therefore, we will repeat equation 3.3’ which reads as follows:

344 = Pe
Sl Ki1+R.

Equation 3.44 is the same in concept as equation 3.3’ with the difference of the time

subscripts which state that (industrial and IBC) capital is advanced, and profits are

R

realized at the end of the production period. Moreover, “t—1 represents now not only

bank reserves but the total of financial capital engaged both in supporting bank
lending and the purchase of stocks. In short, gross industrial profit Pt is normalized
by the total of industrial capital (K:-1) and the total financial capital reserves (Re—1)
at the present level of abstraction. To investigate whether IroP: can serve as an
approximation of "1t we can look at the economic meaning of this condition. We can
also consider the comparison of actual data and the relation of the time series of 7,1,

and /79P. Both investigations will lead to important insights.

First, it is not difficult to understand that the gross average rate of profit” is strongly

associated with the incremental rate /"2, Recent empirical work, with Japanese
data, has shown that the two rates move in an intertwined way (Tsoulfidis, Alexiou,
and Parthenidis 2015). Below we will reconfirm (under different methodology)
these findings with US data. If on top of this we retain the assumption that the ratio

of industrial to financial capital remains roughly constant, in analogy to equation
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3.15 then this association holds also for the regulating capital 1. Nevertheless, given
that ™, " have the same numerator, and industrial capital is vastly greater than

financial capital, we can conclude that ™ is strongly associated with ”.

For some unknown reason, these relations (equations 3.43, 3.44) have not been
expressly discussed (at least to my knowledge) as equivalent formulations of the
equalization process between the corporate and the financial sector. In the
elaboration presented herein, the formulation presented by equation 3.44 explains
the determination of the interest rate and interest rate spreads. At the same time, the
IToP formulation is convenient for pricing stocks and stock market indexes since it is
the profit rate around which corporate returns tend to become equalized. The two
read together clarify why the tendency of equalization of corporate returns also
includes the equalization between the corporate and the financial sector.

Keeping in mind that full and permanent equalization between corporate and
financial returns is the exception rather than the rule in our context, the relations
discussed above are confirmed by actual data as shown in Figure 3.8.

Figure 3.8

3.8 U.S. Irop and r 1999-2019
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The figure compares the incremental rate of profit (blue line), with the average gross
corporate rate of profit (brown line). Both measures were calculated from US data
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for the incremental rate following the methodology of Shaikh (1997). I calculated
gross profits by adding financial and non-financial corporate profits from table 6.16
D. of the U.S. Bureau of Economic Analysis (BEA) accounts®® (lines 10,13), and
corporate investment from line 1 table 5.3.5 of the BEA accounts. (BEA)?7 With this
data in hand equation, 3.43 was calculated. To calculate the gross average rate of
profit the corporate non-residential net fixed assets (line 17 of table 4.1 BEA
accounts) were added to residential net fixed assets (sum of lines 31-40 net

residential assets spreadsheet prepared by BEA from table 5.10). Thereafter the
B

ratio "= &r—1lwas calculated. The figure indicates that contrary to the average gross
profit rate the incremental rate is much more volatile.® Moreover, on numerous
occasions, like in 2007 and following 2013 a decline in the average rate of profit is
preceded by a sharp decline in the incremental rate of profit. This property explains
the triggering mechanism of major depressions from the stock exchange although
their actual cause lies in production and profitability.

But the association between the incremental and the average rate of profit will
become apparent if we compare the rate of growth of the average rate of profit with
the incremental rate of profit. this appears in Figure 3.9 that follows.

9 The official reference of the Bureau of Economic Analysis accounts is: ‘Table 6.16D. Corporate
Profits by Industry [Billions of dollars] Seasonally adjusted at annual rates. Last Revised on November
25,2020”, See Data Sources and Tables.

97 Official Reference: Table 5.3.5. Private Fixed Investment by Type (Billions of dollars] Seasonally
adjusted at annual rates Last Revised on November 25, 2020

98 In chapter 4 we will see that the standard deviation of the incremental rate of profit (IROP) from
1948-2019 is roughly 12% almost equal to the standard deviation of the S&P 500. The standard
deviation of average rate of profit is no more than 4% during the same interval.
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Figure 3.9

3.9 The Average Profit Rate Tendency (Dr/r) and Irop

e Dr /1 irop

The chart shows the rate of growth of the average profit rate against the incremental
measure for U.S. data from 2000-2019. The correlation between the two variables is
extremely close. The R? between the two is around 94%. The whole set of relations
simply tells us that the dynamics of the rate of profit depend heavily on the rate of
profit on new investment. Similar correlations can be expected to hold between Irop
and r;. Moreover, given that r; < r this means that r; is expected to be the gravity
center around which Irop fluctuates.?®

The application of the Irop as the regulating rate of profit has important advantages.
In the context of the classical/ Marxian theory of competition, we can obtain a good
grasp of the anticipated volatility of this ratio. Contrary to perfect competition, in the
classical theory of competition, the relentless introduction of new products and the
persistent application of new techniques tend to differentiate the profit rate within
the same industry. Moreover, current profitability reflects transitory factors not
limited to business cycle effects. This means that the incremental rate of profit will
constantly vary and will never converge towards the average rate of profit. This

2

. \ B ¢ E R
99 Keep inmind that# = - — 27 =—-—

. F 4 4 . L
R-R—;-r=(E—r)-;={frup—*rj-; the denoting time
derivatives. This form explains the correlation between frop and E . It explains also that the latter is
more volatile since it incorporates not only the volatility of the former but also the volatility of the

B
growth rate =
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gives rise to what Shaikh (1997) calls ‘turbulent arbitrage’. It is a notion we
elaborated upon in the previous section when discussing Soros’ ‘reflexivity theory’.
Turbulent arbitrage represents permanent conditions of risky arbitrage where
positions of probable mispricing constantly appear giving rise to disequilibrium
dynamics that can influence fundamentals as discussed already (section 3.6). This
reflects the reality of the stock exchanges around the world where expected and
actual prices endlessly fluctuate around the time path of their fundamental values
(equations 3.37-3.42 above). Moreover, this nature of investment decisions, whether
triggering disequilibrium dynamics or tempering them through capital mobility
between the corporate and the financial sector, cannot be performed with just any
amount of available capital, it requires control over sufficient funds. In other words,
financial capital regulates the stock market rate of return.

In the next chapter (chapter 4), we will test this theory of asset pricing by comparing
asset prices and returns directly to the fundamentals as indicated by equation 1.34
repeated below for easy reference:

345134 P Y =Pr._, - [1+ (rror. — divy,)]

where P," = the warranted stock price, Pr = the actual stock index price,

rror, = Irop, + i, and divy, = the dividend yield

This property of the profit-based approach comes directly from the Marxian theory
of competition and the anticipated volatility of the fundamentals. It is the opposite of
mainstream theory that anticipates equality between the average and the
incremental rate of profit something which implies limited volatility in the
underlying fundamentals. The latter is indicated also in Figure 3.8. As we saw in the
first two chapters this is the main reason for the empirical shortcomings of
mainstream asset pricing models.

3g.1. Marx on the Stock Exchange
The elaborations outlined above, like in the case of the rate of interest, serve as a

reconciliation of the various references of Marx to the stock exchange in The Capital
Vol. III. However, the profit-based approach can be associated with a good part of the
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notes presented in chapter 27 (Marx 1894a: 315-319).100 There Marx argues that the
‘[flormation of stock companies’ (Marx 1894a: 315) is the result of the credit system
in capitalism. The idea is that credit makes possible the separation of the function of
capital from the ownership of capital. In the case of stock companies, credit plays the
part of offering to a capitalist the means of working with other peoples’ money that
is not necessarily borrowed money. In this regard, Marx cites Tooke from the Inquiry
into the Currency Principle where the latter states:

A person having the reputation of capital enough for his regular business, and
enjoying good credit in his trade, if he takes a sanguine view of the prospect of a rise
of price of the article in which he deals, and is favored by circumstances in the outset
and progress of his speculation, may effect purchases to an extent perfectly
enormous compared with his capital (Tooke 1844: 136)

The extract describes a situation like those that initiate a speculative boom in the
examples of Soros on ‘reflexivity theory’ discussed in the previous section. This
becomes even more so if we consider that in the 19th-century people bought shares
mainly at issue since corporate listings were massive (Rutterford 2004). Someone
with a good reputation in the market could sell an expectation which, due to his
reputation and credit, turned the expectation into a self-validating process for some
time. In this context, Marx understands stock exchange speculation as the means of
expropriation of ‘social property by few’ (Marx 1894a: 317). This is the reason he
states:

property here exists in the form of stock, its movement and transfer become purely a
result of gambling on the stock exchange, where the little fish are swallowed by the
sharks and the lambs by the stock-exchange wolves. (Marx 1894a: 317)

100 There are also fragmental references in chapters 29 and 30 (Marx 1894a: 333-342, 343-355).
However, the latter represent a valuation of stocks similar to the valuation of preferred stock in
mainstream theory. That is by dividing the yield to the rate of interest. Marx is aware that both profits
and interest rates are highly volatile. So, he claims that this valuation turns stocks to ‘fictitious capital’
(Marx 1894a: 334), because it assumes that current profits will prevail in the future. From the
discussion in chapter 1 herein we know that this type of valuation is not relevant. In the Marxist
context, due to the dynamics of the rate of interest it is limited to the conclusion that stock prices fall
at the beginning of the crisis (when interest rates are at their peak) and feverish speculation appears
at the end of a crisis or at the depression phase (when interest rates are low) (Grossman 1929: 63).
Nevertheless, even in this context Marx associates stock prices with profitability (Marx 1894a: 354).
As indicated already (Figures 3.8, 3.9) following the incremental rate of profit offers a much richer
and complete analytical and empirical investigation of stock pricing and volatility. Finally, Engels
refers to the stock exchange in his supplement in Vol Il (Marx 1894a: 644-645). However, his
contribution does not discuss stock pricing, but the developments related to the stock exchange
following 1865 when, as reported by Engels, Marx’s notes were written.
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This statement can hold only in a world of uncertainty where financial capital
controls stock returns as suggested by the profit-based approach. Keep in mind that
most of these notes were written around 1865. That is in the aftermath of the
collapse of British railway stocks that triggered the crisis of 1848 and the beginning
of the downfall of the French investment bank Credit Mobilier in 1857 which
injected turmoil in the Paris Stock Exchange (Stravelakis 2018). In short, Marx did
not lack experiences from episodes of financial turbulence (Stravelakis and Tziantzi
2019).

In Vol. IlII Chapter 27 Marx also refers to stock returns. He states the following:

‘Even if the dividends which they [the stockholders -NS] receive include the interest
and the profit of enterprise, i.e., the total profit [there are no interest payments or
managerial costs here-NS] [...], this total profit is henceforth received ... as mere
compensation for owning capital’ (Marx 1894a: 315)

Although he places the emphasis on the separation of ownership from function in
joint-stock companies, the first part of the extract indicates that stock returns do not
include only interest but also at least a portion of the profit of enterprise. The
reference to dividends and dividend yields as an indication of stock returns has to do
with the time the book was written. For example, the Credit Mobilier, even in the
times just before it run into trouble in 1857, offered a dividend yield of 22%. To put
it differently, corporations in the second half of the 19th century paid almost
constant dividends irrespective of the phase of the business cycle. Therefore, in
Marx’s time, a reduction of dividends was an indication that a company was running
into trouble. It gave the same signal to the market that a sharp reduction in earnings
per share (EPS) gives nowadays.101 This means that Marx’s reference to dividends
points to a theory of stock pricing where stock returns follow corporate profit
fundamentals. It is not a theory that ignores corporate earnings in general and treats
stocks similarly to bonds. Moreover, he expects the whole process to be turbulent
since he anticipates that high dividend yields cannot last forever. A vision close to
the developments of the profit-based approach especially if EPS is considered as the
key fundamental. It is worth noting that in certain empirical calculations performed
in the next chapter I will use EPS as a proxy of the incremental rate of profit. George

101 Tt is indicative that the top ‘railway promoter’ in the mid-19th century England George Hudson
did not hesitate to pay dividend out of company capital to induce shareholders to hold the stock. At
the same time, he manipulated the books to boost profits that were actually very low.
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Soros has stated (1994) that he uses EPS as the basic fundamental in his stock

valuations.

Nevertheless, Marx’s reference that the stock exchange “gives rise to monopoly in
certain spheres and hence provokes state intervention” (Marx 1894: 316), as well as
that it will reproduce “a new financial aristocracy” (ibid.) gave rise to a whole set of
ideas in Marxist economics which had little or nothing to do with Marx’s argument.
One is almost certain that Rudolf Hilferding (1910) developed a good part of his
ideas about ‘Finance Capital’l9?2 from these few pages of notes that comprise
Chapters 27-30. Even recent financialization theories referring to a stratum of
rentiers that have allegedly taken over the capitalist mode of production (Tome
2011, Lapavitsas 2009)103 draw from these sections of Marx’s writings.

[ argue that what Marx meant is something completely different. This will become
evident from what follows. I will begin with an extract that precedes by a few lines
Marx’s reference to monopoly, financial aristocracy, and capital concentration. It
says the following:

Since profit here assumes the pure form of interest, undertakings of this sort are still
possible if they yield bare interest, and this is one of the causes, stemming the fall of
the general rate of profit, since such undertakings, in which the ratio of constant
capital to the variable is so enormous, do not necessarily enter into the equalisation
of the general rate of profit. (Marx 1894a: 316)

The part that reveals what he has in mind is the one that suggests that these
undertakings stem (stalk) ‘the fall in the general rate of profit’. It gives a hint to look
in The Capital, Vol. III Chapter 14 on the ‘countervailing influences’ for clarifications
on this mysterious reference. There we find counteracting influence VI which states:

102 Finance Capital in Hilferding is the amalgamation of industrial and financial capital that
allegedly emerged from concentration and centralization of capital through the stock exchange.
Although the stock exchange accelerates the concentration of capital this is certainly not the
argument in Marx even in these few pages of scattered notes in The Capital Vol. III Chapter 27.

103 [apavitsas is quite clear about this:

Much of the literature on financialization assumes (sometimes tacitly) that the ascendancy of the idle

rentier characterises contemporary capitalism [...] This is at heart a Keynesian approach arguing that

the rentier slows down the rhythm of accumulation either by depriving the active capitalist of funds, or

by raising interest rates. Analysis of the rentier can be found in Marxist political economy, with the

occasional reference coming directly from Marx (Lapavitsas 2009: 141)
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VI. The Increase of Stock Capital

The foregoing five points may still be supplemented by the following, which,
however, cannot be more fully treated for the present. With the progress of capitalist
production, which goes hand in hand with accelerated accumulation, a portion of
capital is calculated and applied only as interest-bearing capital. Not in the sense in
which every capitalist who lends out capital is satisfied with interest, while the
industrial capitalist pockets the investor's profit. This has no bearing on the level of
the general rate of profit, because for the latter profit = interest + profit of all kinds +
ground rent, the division into these particular categories being immaterial to it. But
in the sense that these capitals, although invested in large productive enterprises,
yield only large or small amounts of interest, so-called dividends, after all costs have
been deducted. In railways, for instance. These do not therefore go into levelling the
general rate of profit, because they yield a lower than average rate of profit. If they
did enter into it, the general rate of profit would fall much lower. Theoretically, they
may be included in the calculation, and the result would then be a lower rate of profit
than the seemingly existing rate, which is decisive for the capitalists; it would be
lower, because the constant capital particularly in these enterprises is largest in its
relation to the variable capital. (Marx 1894a: 169-170)

The two extracts are connected. The latest extract (Chapter 14) indicates that Marx
had the ‘railway’ in the back of his head when talking about the stock market and
monopoly. But the railway example does not point to the powerful monopolies of
Hilferding, and Sweezy but an industry hampered by low profit, speculation, and
fraud. The British railway was not making sufficient profit not only in 1848, when its
stock collapsed triggering a major capitalist crisis but also in 1870 (Irving 1978).
Marx’s view on the industry appears in a letter written in 1881 and is express and
indicative:

‘The ruling magnates amongst the different railway-nets directors contract not only -
progressively - new loans in order to enlarge their network, i.e, the ‘ territory,
where they rule as absolute monarchs, but they enlarge their respective networks in
order to have new pretexts for engaging in new loans which enable them to pay the
interest due to the holders of obligations, preferential shares, etc., and also from time
to time to throw a sop to the much ill-used common shareholders in the shape of
somewhat increased dividends. This pleasant method must one day, or another
terminate in an ugly catastrophe.” (Marx to Danielson 19/2/1881)

Marx claims that the corporate fundamentals of the railroad industry (in our case the
dividend yield) could not be manipulated through leverage forever. The low
profitability of the railway resulting from ‘constant capital’ being the ‘largest in its
relation to variable capital’ was expected to take over leading to an ‘ugly
catastrophe’.
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The extracts discussed so far are revealing in many respects. On one hand, Marx is
confident that stock markets operate in a way like the one described by ‘reflexivity
theory’. Expectations can affect prices and fundamentals for some time but
fundamentals in the end rule. The key fundamental is a measure close to the
earnings per share which depends on the corporate rate of profit. In his time
corporate earnings were mostly distributed as dividends and this is the reason, he
repeatedly refers to dividends and dividend yields.

Although Marx is quite clear that corporate profitability will affect stock returns, he
is not clear about whether financial capital which he considers as part of the
Interest-Bearing Capital will enter the equalization process. At the beginning of the
extract from Chapter 14, he suggests that the portion of IBC that purchases stocks

will earn a lower than the gross average rate of profit (in the sense that @ =7 see eq.
3.44 above). For this reason, it does not enter the equalization process. This implies
that he expects that profit equalization in the corporate sector will take place around
the average rate of profit, something that is not confirmed empirically (Mueller
1986: 8; Botwinick 1993: Ch.5; Shaikh 1998b, Christodoulopoulos 1995; Tsoulfidis
and Tsaliki 2005). Then in the spirit of the relation described by equation 3.44, he
suggests that these funds could enter ‘theoretically’ in the equalization process. But
this would be meaningless for the capitalist because listed companies, like the
railway, are low-profit rate companies therefore their rate of profit is not ‘decisive’
for capital mobility. This is the meaning of Marx’s position that “such undertakings...
do not necessarily enter into the equalisation of the general rate of profit.” (Marx
1894a: 316)

In conclusion, Marx believed that financial (stock market) capital functions like a
‘countervailing tendency’ by settling for a lower than the gross average rate of profit.
The reason is that this way high organic composition companies are exempted from
the profit equalization process. This also justifies his statement that ‘state
intervention’ is required. He means that these companies will sooner or later require
state support like ‘too big to fail’ corporations and banks nowadays.

However, it is not only low-profit rate companies that are listed in stock exchanges.
Moreover, equalization of returns both in the industrial sector but also between the
industrial and the financial sector takes place around the incremental and not the
average rate of profit. As we saw in Figure 3.8 the incremental rate of profit remains

159



mostly below the average rate and is expected to gravitate around the regulating
rate of profit r;.

Irop is expected to push the average rate of profit downwards. Nevertheless, it
functions as a countervailing tendency at the same time. The reason is that it attracts
funds that settle for a return that is mostly below the average profit rate. If these
monies were actively invested in production, then the average profit rate would fall
at an accelerated pace. In this regard the solution proposed in Shaikh (1997)
provides a reconciliation between 1) Marx’s notion that IBC capital is a
‘countervailing tendency’ for the falling rate of profit and 2) the equalization of
returns between the corporate and the financial sector.

3h Bond Pricing
The difference in the pricing of stocks, bonds, and loans is a key feature of the profit-

based approach. The reason is that the equalization of returns between financial and
industrial capital implies that equity returns will tend to become equal to the
regulating rate of profit whereas loan and bond interest rates will remain below that
rate. We have shown (sections 3.3, 3.7) how this happens in the case of loans and
stocks and we will now turn to bonds. This latter feature is important because in
mainstream asset pricing government bond rates are considered as the ‘risk-free
rate’. A notion that implies that in a world with no risk the profit rate and the
interest rate will be equal. We have seen the analytical and empirical shortcomings
of this approach in the first two chapters when discussing Dividend Cash Flow
models in general, the ‘martingale model’ in particular, and the ‘equity risk premium
puzzle’. Moreover, recent research on income distribution (Piketty 2014) estimates
the rate of profit from long term bond rates and finds that it was 5% and remains
constant on average (Stravelakis 2020). A misleading position. Below I will present
the solution proposed by the profit-based approach regarding bonds.

The usual approach taken in these cases is to attempt to price the two extreme
categories of bonds. Namely Consols and Zero-Coupon bonds. Consols are bonds with
infinite maturity. They pay interest and principal in perpetuity. Zero-coupon bonds
at the opposite end pay interest in advance as a discount on the nominal value of the
bond.104 In between these two extremes, there is a whole set of bonds that pay

104 For example, zero coupon bond with a nominal value of 100 and an interest rate of 10% will
sell at 90 and pay 100 at maturity.
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various coupons in different income streams. Moreover, bonds are tradable in
secondary markets therefore from period to period current bond yields as well as
the yield to maturity fluctuate105. Finally, the present-day bond market poses a
challenge to bond pricing theories. The vast programs of asset purchases by central
banks have led even to negative ten-year bond yields in some European countries
sovereign debt, whereas positive bond rates are extremely low (below 1%).

Let us begin by stating the well-known convenient formulas for pricing Consols and
Zero-coupon Bonds.
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Equation 3.46 determines the interest rate 20 of 3 one-period zero-coupon bond.
The formula tells us that the rate of interest is equal to the difference of the face

FV

value of the bond minus the bond price Pybf-‘—. Equation 3.37 determines the

interest rate ##*mof a perpetual bond (or a very long-term bond). The idea that the

interest rate is equal to the constant coupon payment “F divided by the price of the

bond in the previous period PT?”""T-‘—.

If we assume that competition equalizes the yields to maturity irrespective of the
coupon and the income stream (Shaikh 2016: 457) then every bond of similar risk,
maturity, and payment dates will have an almost equal price (Altman and Mc Kinney
1987: 12-24).

Besides the yield to maturity, we can define also the one-period bond return as the
sum of coupon and capital gain. For zero-coupon bonds and perpetuities these are
defined as follows:

105 The yield to maturity is the (constant) interest rate that discounts future payments to maturity,
making them equal at present value with the observed bond price.
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Equation 3.48 is the one-period return 0 of the one period zero-coupon bond.
Because it is one period the rate of return can be no other than the current interest

rate ‘2% At the other extreme the one-period return 27" of the perpetual bond is
given by equation 3.49. It says that the rate of return is equal to the current interest

‘open multiplied by the reciprocal of last period interest rate ‘opem-s

The key assumption that underlies this argument is that arbitrage brings together
lending and bond rates with the same risk, maturity, and payment dates. This means
that the loan interest rates that we defined in section 3.4 and developed in the
definition of the yield curve in section 3.5 are used as inputs in defining bond rates
as follows:

3.50 iyg, = iy,,where iy is the short term lending rate in equation 3.36
3.51 ippey, = inawher i, the long term rate from equation 3.36

We could perform a set of simulations using our calculated interest rates basis
equation 3.27 since the application of equations 3.50, 3.51 also determines equations
3.48, 3,49, and in turn 3.46, 3.47. However, it is better to work with actual data.
Figure 3.10 compares the time series of the prime loan rate, the rate on Aaa
corporate bonds, and the ten-year US treasury bond rates. All the data comes from
the database of the Federal Reserve Bank of St Lewis106.

106 Actually, this is the same as Figure 3.1 save for the 10y bond data and the fact that data
frequency here is monthly whereas in Figure 3.1 it is yearly.
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Figure 3.10

3.10 Aaa Corporate Bonds, Us Prime Lending Rate,10y Treasury.
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Loan rates to top banking borrowers (prime rate) tend to become equalized with the
rates of Aaa corporate bonds. Only in periods of crisis like the collapse of the Bretton
Woods in 1971 the burst of the inflationary bubble in the late 1970s early 1980s and
the crises of 1999 and 2007 the two rates diverge. Nevertheless, the loan rate
returns to a state of rough equalization with bond rates following these times.
Moreover, the Aaa corporate bonds remain also close to the 10year US treasury
bond. It is only after the strong intervention by the central banks following 2007 that
a wedge appears between the two rates. But even then, they continue to move
together. In short bond rates for regulating capitals tend to follow the loan rates on
regulating capitals. The latter confirms that bond rates follow loan interest rates and
not the profit rate as argued by mainstream theory. To put it differently, for the
profit-based approach causality runs from loan to bond rate whereas in mainstream
theory it is the other way around.

163



Before we move on, we need to consider one last point. Marx treats bonds, especially
sovereign bonds as ‘fictitious capital’107. This is clear from Capital Vol. 11, Chapters
25 and 30. (Marx 1894a: 274-293, 343-355). Marx argues that any amount loaned to
the state is ‘never intended to be expended as capital’ (1894a: 334) and in this
regard never becomes a self-preserving value. Therefore, it is not capital like a loan
or a corporate bond but a mere financial claim that is expected to be settled from
incomes that have not been realized yet. In short, it is a ‘fictitious’ capital. Although
fictitious capital has ‘its own laws of motion’ (ibid.) Marx argues that it obeys the
laws of capital accumulation. He states:

It follows from the above that commodity-capital, during crises and during periods of
business depression in general, loses to a large extent its capacity to represent
potential money-capital. The same is true of fictitious capital, interest-bearing paper,
in so far as it circulates on the stock exchange as money-capital. Its price falls with
rising interest. It falls, furthermore, as a result of the general shortage of credit,
which compels its owners to dump it in large quantities on the market in order to
secure money. (Marx 1894a: 354)

This is not the case for the modern financialization theory. Certain theorists suggest
that IBC obtains autonomy from the laws of capital accumulation (Lapavitsas 1997)
while others suggest that it is fictitious capital that becomes self-contained (Hudson
2010).

Marx is quite explicit in stating that the various categories of financial capital are in
the end subordinate to the conditions of capital accumulation and growth.
Nevertheless, he is not equally explicit in pointing out that it is through the
equalization of returns that this ‘subordination’ takes place. The latter is the main
contribution of the profit-based approach to the argument in Marx. This will become
clear in the next section where we will discuss the main contemporary categories of
fictitious capital that of derivatives and asset-backed securities.

3i Derivatives and asset-backed securities
The times of Marx were quite rich in financial crisis episodes. Marx witnessed the

times of the ‘railway kings’, investment banking and the ‘Credit Mobilier’, the
excessive use and trading of bonds and promissory notes. He also witnessed the
important debate between the banking and the currency school in mid- 19th century

107 Fictitious capital does not include only sovereign debt but also bills of exchange and other form
of fictitious credit like post-dated checks in contemporary Greece. However, the most popular form of
fictitious capital in contemporary capitalism is derivatives as we will see in the next section.
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England that led to one of the first monetary regulation acts ‘the Peel act’ that
established the Bank of England and to an extend contemporary central banking.
Finally, Marx was aware of the political impact of finance in his articles for the
Herald-Tribune but also in The Capital.198 He knew in detail the history and political
effects of the efforts of the Duke of Orleans with the Scottish economist and banker
John Law to turn the liabilities of the young Louis XV to liabilities of the central bank,
the ‘Banque Générale’ as it was called in 1716 (Marx July 11th, 1858; in Stravelakis
and Tziantzi 2018). A story so old and at the same time so new since it resembles the
excessive purchases of government bonds by central banks nowadays. But Marx did
not stop there. He explained political events, like the 1830 revolution in France that
gave the power to the House of Orléans, from the confrontations between different
parts of the bourgeois class, especially amongst industrial capitalists, and bankers.
We all remember how the pamphlet The Class Struggle in France (Marx 1850; 1969)
begins:

‘After the July Revolution [of 1830], when the liberal banker Laffitte led his compére,
the Duke of Orléans, in triumph to the Hétel de Ville, he let fall the words: ‘From now
on the bankers will rule’. Laffitte had betrayed the secret of the revolution. (Marx
1850: 1)

[ could go on laying down examples and references from various parts of Marx’s
work, but this is not my purpose. This small account of references and economic
events serves as an introductory note because it points out that a good part of what
present-day theorists consider as novel phenomena of contemporary capitalism are
as old as capitalism itself.

Nevertheless, there is a category of financial assets that do not appear in Marx:
derivatives. Below, a brief outline of some types of derivative contracts and their
pricing models are presented. Then I move to argue that the analytical category of
fictitious capital provides an adequate background for its analysis and
comprehension. The argument is that, although systematically mispriced, derivatives
and asset-backed securities are also subordinate to the laws of capital accumulation.

108 [t {s characteristic that Vol I1l Chapter 27 that refers to stock exchange ends with the following
quote: ‘The two characteristics immanent in the credit system are, on the one hand, to develop the
incentive of capitalist production...., to the purest and most colossal form of gambling and swindling,
and to reduce more and more the number of the few who exploit the social wealth; on the other hand,
to constitute the form of transition to a new mode of production. It is this ambiguous nature, which
endows the principal spokesmen of credit from Law to Isaac Péreire with the pleasant character
mixture of swindler and prophet.” (Marx 1894a: 318)
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The main reason is that the underlying assets on which they are built follow these
laws as outlined above. But things do not stop there we will see that derivatives
facilitate the execution of self-fulfilling patterns like those described by ‘reflexivity
theory’ on the underlying assets. A similar rationale underlies the dynamics of asset-
backed securities. This discussion will conclude financial asset pricing under the
profit-based approach and will bring forth the topical debate over financial
regulation that concludes this chapter.

3i.1. A short historical background
Although they do not appear in Classical Political Economy some people argue that

derivatives are older than capitalism. In an interesting economic history discussion
paper, Weber (2008) reports that derivative contracts for the delivery of goods in
future dates existed in Mesopotamia, Ancient Greece,1%° and Rome. In modern times,
derivative contracts on securities were traded over the counter in 18t century
Amsterdam, although the transaction was based on reputation since no legal
enforcement was possible on those contracts. Similarly, Sir John Barnard’s Act, the
major regulatory act on securities trading in 18t century Britain (Harrison 2003)
extended the non-enforcement practice of the Dutch to the British Isles. This was the
practice in France as well. In short, derivatives contracts on securities existed in the
18t and most of the 19th century but were practically illegal. This did not prevent
Proudhon (1857) from writing a manual on derivative contract trading and
proposing a regulatory framework.110 To give the tone of those times Proudhon
writes that the government of Louis-Philippe - the Duke of Orleans Marx refers to in
the previous extract from the Class Struggle in France - tolerated derivative trading
in coffee shops and alleys but in 1849 the police cleared the usual places of gathering
from derivative traders. It seems that derivative contract traders were operating like
present-day bookies for illegal bets.

The breakthrough with derivatives pricing took place around 1873. During that year,
profit charts appeared in the work of Henri Lefevre (1873) a French economist that

109 Some people consider the story Aristotle (Politics 1259a5-20) wrote about Thales of Miletus as
an example of one of the first derivative like contracts. The story is that Thales predicted that the
olive crop that year would be good and for this reason well before the time of olive picking, he rented
by paying a small advance all the oil presses in Miletus and Chios. When his prediction proved right,
he charged a high price for processing the olives and made good money. This, however, is more a case
of ‘cornering the market’ (Aristotle speaks of monopoly (uovorwAia)), a point that has been made by
Andreas M. Andreades in his book on ancient Greek public finance (Andreades 1933: 179).

110 Proudhon wrote the manual because he needed money. This is proved by the fact that first two
editions of the book were anonymous, and his name appeared only in the third edition.
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had worked as secretary of Baron Rothchild for some years. The graphs presented
the potential payoff of at least a long forward, a long call option, and a long call
together with a long put option. Soon more profit charts appeared in a book by
James Moser11l (1875; Schmidt (2009)). However, the real breakthrough was the
presentation of the derivative contract by a single profit chart in the dissertation of
Louis Bachelier (1900).

The definitions provided by Bachelier did not have an immediate impact. Various
attempts to trade derivative contracts continued in the 20th century but were never
considered a fully legal, legitimate, and regulated trade. The pattern was that trade
over some contract was initiated, it became popular and at some point, then due to a
crisis or mere speculation, it gave rise to all sorts of claims and legal disputes. In the
end, trade was banned by some form of legislation. It was only in the 1970s with the
establishment of the Chicago Board Options Exchange and the International Money
Market divisions of settlement banks (CMEs) that the trade was legitimized.

However, holding a seat in an organized derivatives market was not for everybody.
Derivatives remained a game for a few for many years. They reached corporations
and the public during the neoliberal era. Moreover, and more importantly, they gave
rise to a new type of financial intermediaries intricately connected with banks, the
Hedge Funds. Financial deregulation gave a huge boost to a whole generation of OTC
derivatives like forward contracts and Credit Default Swaps but also structured
derivatives. The latter is a combination of ‘options’ with bonds stocks and other
primary assets. The promotion of derivatives was facilitated further by the general
application of pricing models for Forwards and Options.

The ‘law of one price’ provided the formulas for the pricing of Forwards and the
Black - Scholes model (1973) gave a price for Options. Banks were now capable to
price their new ‘products’ with formulas publicly available and sell them mainly to
financial intermediaries, corporations, and private banking customers. This was not
simply a matter of convincing the customer that the assets were ‘fairly priced’. The
pricing models offered a way of financing the market with credit. This was not just
any credit but fictitious credit. Banks introduced a new kind of credit line the
‘derivative line’, which enabled the customer to purchase a notional amount of

111 Moser was German and his book had practical use as well. Following the unification of Germany
in 1871 derivative contract issue and trading were not illegal but the result of case by case court
decision.
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derivatives putting up almost no money. This was done as follows. In the spirit of
mainstream options pricing, a certain (implied) volatility was assigned to each
contract. For example, the exchange rate Forwards had an implied volatility of 20%,
this meant that the bank assumed that the maximum loss on the forward would not
exceed 20% of the notional value. In other words, the price would not diverge more
than 20% from the derivative strike price. Then, based on his credit profile, the
customer was assigned an amount of derivative line. For a line of 1 million, for
example, someone could buy exchange rate Forwards with a notional value of up to
5 million (1/0,2=5). However, if things went bad this did not mean that the line
would finance the loss but one of the following would happen: 1) The bank would
buy the contract back at a loss and the customer would pay for the loss, 2) The bank
would turn the fictitious derivative line into an actual credit line and the customer
would pay for the loss with borrowed money, 3) The bank would extend the
‘derivative line’ so that the customer could roll-over his position.

This was/ is the transmission mechanism that initiated speculative streams, in the
reflexivity theory context, for all sort of underlying financial assets but also the way
market corrections take place. Contrary to the arguments of mainstream theory,
derivatives are systematically mispriced and for this reason, cannot be used to
reduce risk and securitize financial investments. Below we will show that a similar
rationale applies to asset back securities. This is not only the position of Warren
Buffet as we saw in chapter 2 section 2.g.4 but also George Soros. The latter has
stated with humor: ‘I take ... a jaundiced view of derivative instruments which are
based on what I consider a fundamentally flawed principle.” (1994). Regretfully,
certain financialization economists and social scientists (Bryant et. al. 2008)
consider mainstream derivative pricing sound and introducing the ‘commodification
of risk’ (2008: 459) to contemporary capitalism.

To give a hint on the speculative practices mentioned above consider the following
words from the abstract of the classical paper by Fischer Black and Myron Scholes
(1973: 637): “If options are correctly priced in the market, it should not be possible
to make profits from creating portfolios of long and short positions in options and
their underlying stocks.” If on the contrary options and derivatives, in general, are
systematically mispriced, as argued here, this gives rise to persistent speculative
positions that are explored in different ways by financial capitals. The Long-Term
Capital Management (LTCM) hedge fund established in 1994 by John Meriwether,
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where Myron Scholes was a member of the board, is a good example. It invested in
bonds by going long on the future price and short in the spot market. For
Meriwether, this meant certain profit since the two prices were expected to
converge. This implied of course that futures were correctly priced. It implied also
that a well-behaved upward sloped yield curve like in Figures 3.4 and 3.7 above
would hold in all circumstances. As we saw in Figures 3.5 and 3.6 this is not the case
in a crisis. For this reason, LTCM run into trouble and was liquidated in the crisis of
1998/9. The story is beautifully presented in Roger Lowenstein’s book When Genius
Failed: The Rise and Fall of Long-Term Capital Management (2000).

In short, speculative strategies combining primary financial assets with derivatives
appeared across the board and OTC derivatives surged. Huge notional amounts are
contracted indicating that the application of derivatives has nothing to do with
securitizing risk in most of the contracts.

Figure 3.11

3.11 OTC Derivatives Notional Amount by Category source BIS
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The data source for Figure 3.11 is the Bank of International Settlements (BIS). It
pictures the times series of the notional amounts of the basic categories of OTC
derivatives a well as their total from June 1988 to June 2020. The amounts are in
trillions of USD. We can see that OTC derivatives from something just over 1 trillion
USD in 1988 reached 700 trillion USD in 2014 and currently stand around 600
trillion. Of course, the aggregate amount involves notional values. That is the amount
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settled by these contracts. To calculate the risk involved in these transactions the BIS
uses a second statistic called ‘market value’. Since there is no market quotation for
these derivatives the ‘market value’ involves ‘mark to market valuations’. The
amounts are again in trillions of USD.

Figure 3.12

3.12 Market Value of OTC Derivatives
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Again, the data is indicative. The total market value of these derivatives increases
from almost 2 trillion USD in 1998 to 35 trillion in 2008 (the beginning of the
current crisis). Then it dropped until 2019 surging again in the current year and
reaching an amount of around 15 trillion. Figure 3.12 is an indication that fictitious
derivative capital is subordinate to the dynamics of capital accumulation as
suggested by Marx. Therefore, the financialization theorists’ idea that fictitious
capital has gained autonomy from the laws of capital accumulation (Bryant et. al.
2008, Lapavitsas 2009) does not seem to hold for its main category that of
derivatives.

To understand the argument outlined above we will present some basic categories of
derivative contracts. I will show analytically how these dynamics prevail from and
despite their systematic mispricing.

3i.2 Pricing Equity Forwards and Options
Mainstream economists suggest that trading of derivative contracts improves

‘efficiency’ for the underlying asset market, by broadening the portfolio selection
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perspectives and reducing transaction costs (Pyle 1993). As indicated from the data
laid out above this is not the case. Moreover, relatively recent studies (Avellaneda &
Cont 2011) indicate that almost 90% of equity OTC derivative contracts take place
between dealers and only 10% between dealers and ‘end users’. The latter, together
with the preceding data, indicates that most derivative transactions do not involve
hedging, but mere speculation performed by hedge funds. As I noted in the previous
section the immense expansion of derivative contracts required also a formula for
pricing these assets. It is not an exaggeration to state that mainstream derivative
valuation formulas played a part of their own for this outcome. This is acknowledged
by some scholars. Yanis Varoufakis for instance wrote early in the crisis that
“economic formalism... is complicit in this crime against humanity”112 (2009: 40).

The reason is that by applying the mainstream formulas derivatives are
systematically mispriced. The mispricing results from the assumptions of the
mainstream theory on the price and dynamics of the underlying asset. In other
words, derivatives are priced under the same assumptions on asset prices and
returns that we have criticized so far. But derivatives have a peculiarity compared to
primary assets their strike price is artificially determined from mainstream models.
If someone calls a bank asking for the ‘strike price’ of a yearly forward on an equity
index the reply will be the result of the Forward formula that looks as follows:

352F = (1+17)-Pry = DIV; - (1 +717),
where F the forward price,ry is the so called risk free rate

Equation 3.52 is a version of the martingale formula. It assumes that we are in an
efficient market where the required rate of return is the return of the risk-neutral
investor. To put it differently, the formula is constructed on the assumption that the
return in a fully hedged position where an investor is long on the forward and short

on the asset cannot be other than the risk-free rate 7. On these grounds, no one in
the current market would believe that the price of the equity and the equity index
would be the forward strike price at maturity. Moreover, no one would take a fully
hedged position in equities to make the rate of some AAA bond, he can buy the bond
directly and save himself the trouble.

112 By ‘crime against humanity’ Varoufakis refers to the failure of the subprime market in 2007.
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However, forwards like this one for various notional values are contracted every day
and the question is why? The only reasonable answer is that someone believes that
the market is mispriced, and the forward simply provides them with a fixed future
price. This is the assumption on which Macro Hedge Funds operate. They speculate
on big fluctuations in asset prices (in our context equity and equity derivative prices)
assuming that it reflects a discrepancy between the market and the underlying
fundamentals. By exploiting the discrepancy, the hedge fund anticipates
extraordinary profits. Of course, this can imply that the normality assumption holds
for equity returns as some hedge fund managers suggest (Nicholas 2008). More
specifically, certain funds go after assets with returns falling more than one standard
deviation away from the mean. In their view, this reflects potential mis

-pricing, since from the properties of the normal distribution 85% of asset returns
should fall within one standard deviation from the mean. Furthermore, if asset
returns are ‘normally distributed’ this implies also that the underlying fundamentals
are roughly stable as well. Therefore, any diversion will generate an opposite
movement since it comes from random occurrences. The reliance on the normality
assumption was the reason many macro hedge funds failed in the period of the
financial crisis.

The assumption that financial asset returns are normally distributed underlies the
Black-Scholes option pricing model as well. It is a consequence of constant volatility
assumption and enables the application of ‘derivative lines’ as discussed in the
previous section. Of course, before we get to the derivative credit lines, this
assumption is required to arrive at the famous option pricing formula of the model
which is the following:

3.53 C(Pr.,t) = N(dy) - Pr, — N(d;) - PV(F)
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Equation 3.53 tells us that the value of a European call option of a stock that pays no
dividend is given by the current price of the underlying asset PT: the present value

of the strike price PV(F) and two cumulative distribution functions of the standard
normal distribution N(d1), N(d2). The model assumes a constant risk-free interest
rate rr and constant volatility of returns o. It is based on the random walk
assumption for asset prices and not the softer martingale version we discussed in
Chapter 2 concerning the Samuelson martingale model (1964). In their classic paper,
Black and Scholes (1973) are quite categoric in stating that no finite pricing formula
can appear under more loose assumptions (Black and Scholes 1973: 639-640).

However, everyone knows that stock returns do not follow the normal distribution. I
have shown elsewhere (Stravelakis 2014) that this can be shown analytically even
under the more restrictive assumptions. For this reason, I modified the model
presented in section 3.4 to follow the following growth equation (the notation is the
same as above)

3.54 is a version of the Cambridge growth equation (Pasinetti1963) but under the
rationale, it appears in The Capital, Vol. 1], i.e., the reinvestment of the surplus in
expanded reproduction. But there are additional peculiarities in this growth
equation. First, it depends on the net rate of profit since with the assumption
1 NP

1
T TR T Tk | |
= = = Ei-1. Second, although the rate of interest is

treated as data in the model113 ¥max is an excess demand factor since it is assumed
@ 2 K

equal to » . In this context, it is proved (Stravelakis 2014) "o E, in other words, the

leverage ratio. Substituting these relations in 3.54 we arrive at the following relation

1 NP, 1 K.y s'NP, 1
1+z K.,y 1+z EQ.y K.y 1+z

355 ~t el o 2 -ROE,
T

3.55 tells us that the rate of growth is a function of the net return on corporate

-N P
ROE, ==—=
equity - E@e-z [ assume as above (section 3.4) that new borrowing is equal to

113 [n other words, the assumption of 3.16 is not included in this version of the model.
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the difference of investment from savings the model reduces to the following
nonlinear difference equation:

1
3.56 ROE,. = (-1 —— -RGE})-RGE}
[

In 3.56 ¥ is a composite parameter depending on the rate of profit. The equation is
the simplest form of chaotic difference equation known in the mathematical

literature as the logistic map. In the present case if the gross rate of profit " and the

interest rate ! are low so that the parameter ¢ * 4 then the system collapses. In the
other case, it exhibits mostly circular or chaotic growth. Two cases one of chaotic
growth and one of collapse are picked in the simulation charts that follow:

Figure 3.13
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The logistic map comes from biology it refers to the growth rate of a population
relative to its means of subsistence. The analogy here is that the system can carry a
particular amount of credit. If credit expressed as the return on equity at a particular

rate of profit exceeds a specific amount, then the system collapses. these scenarios

are picked by simulation 3.13, 3.14 which refer to equation 3.56. In 3.13 with ¥ = 3.9

we have a situation of chaotic growth with severe fluctuations. However, the system
operates below its ‘carrying capacity’ limit, presented by the red line, and growth
continues. In the second case (Figure 3.14, ¢=4.06) the system experiences severe
fluctuations and after 30 periods it exceeds ‘carrying capacity’. The latter triggers a
breakdown. In the paper (Stravelakis 2014) I have shown that profit maximization
through return on equity maximization pushes the system to its limits and leads to
collapse.

This model stands in contrast to the so-called Modigliani-Miller theorem (Modigliani
and Miller 1958). In the latter, the conclusion is that (in the absence of taxes) capital
structure plays no part in corporate valuation. The idea is that corporate value is
equal to debt plus equity therefore the anticipated or actual rate of return is not
dependent on whether an investment is financed via debt or equity. This result
depends on a second assumption of the Modigliani and Miller paper, that in the
presence of risk, that is when the expected rate of return (cost of capital) is different
from the bond rate, corporations are market-value maximizers rather than profit
maximizers114. If firms were interested in the maximization of their profits, then
the capital structure would certainly matter to them since it influences corporate net
profits. The model assumes on top of this that there exist homogeneous categories of
stocks (perfect substitutes), constant required returns (cost of capital), and perfect
capital markets i.e., equal required returns among the stocks that comprise the
group. In this context, investors will see any difference in returns between levered
and non-levered companies as an arbitrage opportunity. Either through personal

114 This is clear from the following extract:

These lines represent, in effect, attempts to extrapolate to the world of uncertainty each of the two
criteria-profit maximization and market value maximization-which were seen to have equivalent
implications in the special case of certainty. With the recognition of uncertainty this equivalence
vanishes. In fact, the profit maximization criterion is no longer even well defined. Under uncertainty
there corresponds to each decision of the firm not a unique profit outcome, but a plurality of mutually
exclusive outcomes which can at best be described by a subjective probability distribution. The profit
outcome, in short, has become a random variable and as such its maximization no longer has an
operational meaning. Nor can this difficulty generally be disposed of by using the mathematical
expectation of profits as the variable to be maximized. (Modigliani and Miller 1958: 263)
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borrowing or by ‘undoing leverage’ (Modigliani and Miller 1958: 270) returns will
become equalized irrespective of the capital structure of the corporations
participating in the homogeneous category of stocks.

The first point to be made is that in the Modigliani and Miller theorem equalization
takes place around the average rate of return which is assumed equal to the
incremental by assumption. But the most important part is that this rate is assumed
constant. In the profit-based approach where corporations in the same industry are
different, as elaborated in section 3.1, therefore, it is impossible to find stocks that
are perfect ‘substitutes’. Only regulating capitals in each industry could be
considered ‘substitutes’ but they are far from ‘perfect’. As I have noted already in
various instances, for the classical theory of competition, equalization is a rough and
turbulent process where regulating capitals themselves are displaced by other
corporations introducing new products and applying new techniques. In other
words, the assumption of constant returns cannot hold in the profit-based approach
context even if markets were perfect in all other respects.

The assumption of constant returns does not hold even under the restrictive
assumptions of the model I outlined above. The association of the new debt with
excess demand (like in equation 3.21 above) has important implications for short

term profitability even in an environment of a constant regulating rate of profit "

and interest rate *. As borrowing increases so does capacity utilization and this
increases short-term profitability. In the paper under discussion (Stravelakis 2014) I
used the following equation for the stock market net required rate of return.

357 rron, =1 ru, —irf;
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TrroT,

Equation 3.57 gives the net required rate of return which is equal to the

product of regulating profit rate '@ times capacity utilization *t minus the risk-free
rate "t The latter is equal to the constant loan rate ! minus the yearly standard
deviation of output growth o; ‘:Qr}(eq. 3.58b). Capacity utilization (equation 3.58a) is
derived from equation 3.25 above (section 3.4). The equation tells us that capacity
utilization is a positive nonlinear function of the share of the next period corporate

profits *t+1, The idea is that accelerated investment will bring higher capacity
utilization and higher profit in the next period. This is the reason high-capacity
utilization increases the required rate of return as indicated by equation 3.57 since it
brings positive expectations about next period profits. I have subtracted the
standard deviation of growth from the rate of interest (eq. 3.38b) because it is an
additional factor of risk. If the standard deviation is high this means that the interest
income will be possibly reduced because of defaults and the effective interest rate

will be less than . Finally, equation 3.59 is a version of equation 3.45 in section 3.7. It
says that the warranted price is a function of the required rate of return and last

period price 71,

[ have simulated equation 3.57 against the time path of growth picked in Figure 3.14
and the simulation appears in the next chart. Both time series were calculated with
the parameter @=4.06. The latter dominates the simulation dynamics. The stock
market returns collapse earlier than the growth rate because 3.58a is calculated

basis Yt+1and not FOF¢,
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Figure 3.15

3.15 Growth against stock market returns
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Figure 3.15 provides some interesting analytical insights. It shows that although net
stock returns follow the pattern of the simulated growth path, they precede growth
fluctuations. The reason is the anticipated fluctuations in profitability coming from
capacity utilization. This is an additional analytical explanation indicating that stock
market fluctuations can precede severe fluctuations in growth without causing them.
Moreover, although the growth rate determines the rate of return in the stock
exchange in this context the Pearson coefficient is low. This finding will prove useful

in empirical work in the next chapter.
The most interesting finding, however, appears in Figure 3.16 that follows. It

presents the normal probability distribution that fits the simulation data (purple
line) together with the best-fitted distribution (blue line).
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Figure 3.16
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The distribution best fitting the data (blue line) is a four-parameter Dagum
distribution (Dagum 1975). Returns on the horizontal axis are differences from the
mean and probabilities appear on the vertical axis. The two shaded regions picture
the areas of possible interest for hedge funds. If the stock has return values in the
left-hand side shaded area, the hedge fund builds long forward positions and/or
purchases call options. In the same fashion short forward positions and/or put
options are appropriate for returns in the shaded area on the right-hand side115.
However, the risk is miscalculated on both occasions. The most important
miscalculation appears in the left-hand side tail of the two distributions marked by
the black arrow in Figure 3.16 The actual return distribution (blue line) has a long
tail where finite probabilities appear for very low returns whereas in the assumed
normal distribution (purple line) this probability is practically zero. Hedge funds
assuming normally distributed returns will take long derivative positions at this
level of returns anticipating a strong recovery. Instead, they may witness a market
collapse. Banks experiencing a deterioration of their depository base, during a
period of financial turmoil, are reluctant to finance such big losses. These were
roughly the circumstances that led many hedge funds, especially macro hedge funds,
to bankruptcy in the period of the financial crisis. This explains also why both
forward strike prices and option derivatives values calculated from equations 3.52
and 3.53 are systematically mispriced since they both rely on normally distributed

returns.

115 This is by no means an exhaustion of potential hedge fund strategies but only a simplistic
example. However, we can safely claim that almost every macro hedge fund strategy is vulnerable to
extreme negative returns.
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Economists and market professionals have identified similar patterns in actual asset
return data. They used these findings to make a case for the causes of the current
depression. The financial analyst Nicholas Taleb (2007) argued that underestimation
in the likelihood of extreme surprise events, ‘black swans’ in his terminology, is
responsible for the meltdown. Heterodox economists argue that ‘financialization’ is
the child of neo-liberal ideology (Fine 2011) which reached a climax in the first years
of the new century. During those times, the theory of self - regulated markets, i.e.
markets which could calculate risks correctly, thereby self-constraining any excesses
justified complete deregulation of the financial markets. Under this reasoning,
deregulated financial institutions undertook extensive derivative positions
generating greater losses than the underlying asset price reduction. This resulted in
depression. In other words, according to these theories, the depression was caused
by the financial crisis spillover. What the argument misses is that excessive
impairment of ‘fictitious capital’, for example, the market value of derivative
contracts (Figure 3.12), reflects a breakdown in the valorization of real capital as
argued here and elaborated in the simulation I have presented so far. Similar
analytical reasoning can be applied to asset-backed securities as we will see next.

3i.3. Asset-Backed Securities
Finally, we will consider asset-backed securities valuation since the collapse of the

mortgage-backed securities market triggered the current depression. Although these
assets entered our everyday vocabulary following the subprime market collapse,
they are by no means new. U.S. government-owned or government-sponsored
enterprises with a history going back to the years of the great depression have been
issuing this type of securities for decades. For government agencies (Government
National Mortgage Association, or Ginnie Mae) and government-sponsored agencies
(Federal National Mortgage Association or Fannie Mae and Federal Home Loan
Mortgage Corporation, or Freddie Mac) securities rated triple-A (AAA) were issued,
since markets consider(ed) these assets backed by the U.S. government. This is the
‘prime’ mortgage-backed securities market. But as bank liquidity grew banks turned
a good part of this liquidity to consumer lending. Lower quality mortgages were
turned into ‘collateralized debt obligations’ (CDOs). The latter instituted the
‘subprime’ mortgage-backed securities market which triggered the depression. As
interest rates were suppressed to historical lows from 1980 onwards mortgage-
backed securities gradually assumed the biggest part of bond markets. The reason is
simple they offered a premium over corporate and sovereign bonds of the same
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rating, the premium representing compensation against the uncertainty of mortgage
refinance. Consequently, as interest rates declined, and the likelihood of mortgage
refinance was reduced these securities became more and more attractive. However,
the market underplayed the risk that banks would be unable or reluctant to
refinance bad mortgages, in other words, the market underplayed the likelihood of
depression as elaborated below.

Although I will only consider securities ‘backed’ by corporate loans in our context,
the valuation method is valid for other types of asset-backed securities. For reasons
of simplicity we will assume that half of the bank loan portfolio comprises of

productive corporations paying interest at a rate below the average! , while the
other half pays interest at a rate above average. We will assume further that banks
pool their loans in two units (tranches) one involving productive low-interest
corporate loans and the other unproductive high-interest loans. They then issue one-
year securities on each unit which they sell through ‘special purpose vehicles’.
Returns, risks, and excess returns for both units appear in the equations that follow:
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Where 2t stands for return on tranches 1 and 2 and " “F%1"9P 2

t denotes the
rate of profit of enterprise for the two corporate groups. Expected excess returns,

denoted by "7, are equal to half the annual volatility of growth for group 1 and one
and a half (1.5) times volatility of growth for group 2. Although the first unit will

have a positive rate of profit of enterprise if @ = ¥, the second unit may experience

negative "7P¢

even if the corporations included have an average rate of profit equal
to the economy average. Therefore, in highly volatile growth security holders rely on
the willingness of banks to refinance these loans, which in turn rests on the
conviction that growth will resume enabling the borrower to perform. This is of
course the case when banks are liquid. But when bank liquidity deteriorates like the
times close to breakdown things change. The simulation chart which follows pictures

the risk associated with unit 2 securities in various states of the economy.
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Figure 3.17
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The blue line is the rate of profit of enterprise of unit 2 calculated. The purple line is
the return on equity (gross profit growth) for the whole economy as before and the
black line the rate of growth of profit minus the rate of growth of debt. The latter is a
measure of bank liquidity growth. Although the rate of profit of enterprise turns
negative on many occasions, profits catch up quickly and banks refinance low-grade
debt. At the eve of a breakdown, however (marked by the arrow on chart 5) as the
rate of profit of enterprise of unit 2 turns negative banks experience a huge decline
in liquidity since the corporate sector as a whole experiences losses. As result, low-
grade loans do not get refinanced and asset-backed security holders experience huge
losses.

The scenario presented roughly imitates the collapse of the sub-prime market in the
U.S. Securities issued on low-grade mortgages, the so-called ‘toxic’ unit, was held on
the assumption that the housing market will keep growing and the collateral value
will cover the loan. This in turn implied that banks would refinance mortgages when
turned problematic protecting the security holders from capital losses. When this
did not happen in 2007 the market collapsed.

A good deal of contemporary heterodox literature understood the sub-prime
collapse as the cause of the crisis, in a ‘post hoc ergo propter hoc’ (Tobin 1970)
reasoning. They argued further that the level of wages was the cause of the sub-
prime collapse. The wage income expropriation theory (Lapavitsas 2009) and the
monopoly version of the under-consumption argument fall in this category. In the
latter capitalism is stagnant by nature and growth resulted from consumer credit
expansion (Magdoff & Sweezy 1987). Both versions arrive at an amazing conclusion:
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world capitalism entered a depression because wages were low limiting commercial
credit expansion!

Nevertheless, this type of asset remains quite popular. The Hercules plan for bank
NPLs recently implemented in Greece and Italy falls in this category. It involves the
sale of bad debt of all types (corporate, mortgage, consumption) by banks to special
purpose vehicles. In the Greek case, the debt is categorized into (three) tranches
based on its collateral. The senior tranch (the debt associated with the best
collateral) is backed by Greek government bonds guaranteed by the ECB and the
ESM on top of its collateral. The plan assumes that the loans will be sold at a
sufficient discount that will enable the SPV manager to recover sufficient amounts to
pay for the principal and the coupon of the securities. It is beyond doubt that the
whole project rests on the assumption that the collaterals will be auctioned at the
anticipated prices something which implies also that banks will be prepared to lend
to the potential buyers. The valuation of the collaterals is based on recently recorded
prices for similar assets assuming that they will prevail in the future when a vast
number of alike collaterals will be auctioned. It is beyond doubt that no one can
estimate the magnitude of the risk. The assumption that collateral prices will follow
some normal distribution pattern can be disastrous in this context not only for the
holders of these securities but also for the Greek state since the SPV managers will
probably call on the state guarantee sooner or later. The US pattern of government-
sponsored agencies is much better than the SPV solution applied by the Greek
government. At least in this case the asset will have a willing buyer before going to
auction since the agency will try to keep the company or the mortgage functioning
before auctioning the collateral.

We have used a simple framework to show that an unstable growth path emerging
from low profitability produces financial crisis episodes because corporate growth
cannot absorb bank liquidity. In this context, the financial crisis reflected in spiky
reductions of returns on various asset categories (stocks and asset-backed
securities) precedes sharp reductions in output and employment. This result rests
on the assumption that returns on financial assets reflect the underlying
fundamentals. The latter follow patterns quite different from those anticipated by
neoclassical theory and elaborated by ‘modern investment theory’. This reasoning
has important implications for economic policy and financial regulation
demonstrated in the following section.
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3j. Policy Implications. Some notes on financial regulation
The failure of the investment bank Bear Sterns in 2007 marked the beginning of the

current depression. At first, regulators thought it was an isolated case that could be
contained through traditional monetary policy tools. By mid-2008, however, the
subprime market failure made clear that the situation required extraordinary
measures since most of the U.S. and global banking system had collapsed. The main
policy followed aimed to securitize banks through capital injection, troubled asset
purchases, and central bank accommodation against low-grade collateral.
Governments supported this policy with state budgets and central banks through
asset purchase programs that were intensified after the COVID19 pandemic. The
state issued bonds to raise central bank capital and support the ‘socialization’ of
financial-sector losses. In the U.S. alone public debt increased from about 8.7 trillion
dollars in 2007 to almost 27 trillion dollars at the end of 2020. Public debt in almost
every country followed a similar path.

These monies prevented meltdown mainly by enabling banks to revolve or turn
corporate debt to equity, maintaining consumer credit as well. Most of the economic
activity remained in place instead of collapsing and the world economy entered a
period of weak investment and volatile growth. In the context presented by equation
3.56, this means that parameter (a) was reduced to sustainable levels. But this
cannot restore the gross profit rate to growth sustainable levels. This is the reason
banks sequestered most of the liquidity they received. Actual investment activity and
credit expansion will appear again when corporate profitability and consequently
the bank depository base are restored.

For contemporary mainstream literature, the persistence of the crisis is
unanimously accepted nowadays. Explanations vary, ranging from high debt (mainly
public debt) hampering growth (Reinhart & Rogoff 2013)116, to blaming austerity
policies applied to contain debt (actually to suppress wages). Recent mainstream
research talks about conditions of ‘secular stagnation’ (Summers 2015). The latter
approach stresses the limitations of monetary policy summarized in the so-called
‘zero interest limit’ and promotes fiscal expansion (Krugman 2012). However, the
high debt explanation disregards that low returns brought about the debt crisis in

116 T site the last paper of the two authors because in it they admit on one hand that the crisis
persists over the last six years and second that austerity measures cannot turn debt sustainable as
argued so far by austerity policy proponents.
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the first place, while the second ignores that in depression corporations and banks
sequester monies rather than invest them. Therefore, Keynesian ‘trickle-down’
policies justifying fiscal expansion have limited effect.

The reasoning appearing here suggests alternative policies promoting direct state
investments (Shaikh 2011). That is policies restoring economic activity and bank
liquidity through increases in employment. As we have shown profit-motivated
growth breaks down in a depression. At this stage, it is state investments following
social goals that can offer employment to those who need it the most and have a
‘rise-up’ effect on businesses serving the increased demand.

Nevertheless, official policies support different trends. As public debts pile up and
bank liquidity surges speculative financial investments are taking up a substantial
part of bank portfolios. Stock exchanges have hit record prices, not supported by
corporate fundamentals, whereas sovereign bond yields are negative for some time
in major European economies like Germany. All these are raising concerns that a
new financial crisis is around the corner. If central banks downsize accommodation
policies and governments issue new bank regulation directives financial episodes
may reappear from the burst of the current speculative bubble. This situation
worries policymakers around the globe. Recently, rumors started circulating that
there were discussions about mutual write-offs of sovereign debt between
G20countries. Irrespective of the success of such policies, but the fact that such
discussions may be held shows that expansionary monetary policy is about to reach
its limits.

At the level of bank regulation, the clearest policy outline is the ‘Volcker rule’ passed
on Dec 10th, 2013 by the U.S. legislative bodies. A similar but slower process took
place in the E.U. around the so-called ‘banking union’ with the establishment of the
SSM as the central regulatory body.

Sticking to the ‘Volcker rule’ because of concreteness we note that its main aim is to
prevent banks from assuming equity and derivative risk through hedge funds and
other vehicles but does not prevent them from running that risk directly in their
balance sheet. The only factor discouraging the assimilation of risk is increasing
capital requirements. This is a policy relying on the assumption that financial assets
carry a particular amount of relatively stable risk. If the risk is stable, banks can
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securitize depositors by assigning the appropriate amount of additional capital to
back the risky assets appropriations. But, as we have shown above, this does not
hold especially when growth trends turn unstable, in such times capital
requirements may prove insufficient and the taxpayer will lift the burden once again.
The ‘Volcker rule’ is the latest chapter in a long series of regulations going back to
the ‘Peel act’117 in mid-19th century England. Marx in Capital Vol. III (Marx 1894)
mocked this early policy for being useless when the system was in normal
accumulation and was withdrawn in the crisis of the 1850s to avoid bank failures.

The target of bank regulation is to protect the broad public, at least in part. Given
uncertainty underlying financial markets, the rules applied must focus on what kind
of assets pension funds, banks, and the broad public can hold and to what
proportions, to contain possible future damages. Depressions cannot be managed
away through appropriate policies because they emerge from the contradictions of
profit-motivated growth. These contradictions become manifest in the fact that
depressions appear every thirty to forty years the first on record dated as back as
1790. In this regard, financial crises will always be a potential trigger of such events
and regulation policies can only mediate losses by directly constraining risk. This
means that institutions that take deposits or pension plan installments cannot hold
just any kind of risky asset and the assets permitted cannot assume just any
proportion of the asset side. This should be the focus of regulatory policies.
Unfortunately, recent amendments applied by the FDIC in July 2020 have softened
the restrictions for banks. The latter now can invest in certain categories of venture
capitals and SPVs thereby extending their exposure in risky assets rather than
placing rules in the structure of their balance sheet. Perhaps such a move has been
made in order to sustain the New York Stock Exchange bubble until the November
2020 US presidential election. It may, however, reflect policies of a more permanent
nature. Irrespective of the underlying intentions, however, these recent
developments are indicative of the limitations of financial regulation in capitalism.

At present, the likelihood of a new major financial crisis depends on how stable the
currently prevailing roughly stagnant growth path is and how it may be affected by

117 The Peel Act of 1844 named after the British premier Sir Robert Peel on the one hand
prevented commercial banks from issuing their own banknotes and on the other placed restrictions
on the Bank of England in issuing banknotes. The idea was that with the restrictions in place inflation
would remain stable and financial panics would cease to appear. Marx scorns the fact that the
restrictions of the act were never needed or applied during a normal accumulation upswing and the
provisions of the act were altogether abandoned when the system entered a depression.
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the pandemic. Stability seems to rely on the extraordinary liquidity measures taken
by the Fed, the ECB, and most of the other central banks in the world. These policies
are keeping interest rates low and keeps ‘enhancing short term speculative financial
investments. The capital impairment that would boost the rate of profit leading to
gradual recovery seems to move at a slow and uncertain pace. When these policies
will eventually stop financial panics and sharp corrections cannot be ruled out.
Recent legislation in Greece and other EU countries hampered by the crisis indicates
that a period of accelerated capital impairment may take place in the years to come.
Such policies will bring sustainable growth at some point, but they will aggravate the
consequences of the crisis for the vast majority of the population. In this regard, the
policy of direct state investment mentioned above (Shaikh 2011) becomes more
relevant for an inclusive recovery.

Recovery from the present depression is proceeding at a very slow pace so far.
Looking back to the history of crises, we have to go back to the 1873-1896
depression, the longest capitalist crisis on record, to find something similar.
Conclusion

In this chapter, we have shown that asset pricing is important for crisis theory and
financial regulation. The fact that it has been downplayed in the context of the
current depression has led to important shortcomings in its explanation and policy
suggestions. For the Marxist tradition, this was due to a certain extent to the fact that
the relevant section (section V) in The Capital Vol. Ill is incomplete. As we elaborated
the critical factor that held back the efforts for developing an asset pricing theory
from a Marxist perspective is whether the various categories of financial capital
enter the profit equalization process like commercial capital.

The profit-based approach is based upon the assumption that capital mobility
equalizes the returns between the corporate and the financial sector. This is not an
interpretation of Marx but more of a reconciliation of his insights with a theory of
asset price determination. As we saw this theory can price loans, stocks, and bonds.
But when it comes down to derivatives and asset-backed securities systematic
mispricing is the rule. Nevertheless, we saw that this category of fictitious capital
follows the laws of capital accumulation as well.
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This last result is important for bank regulation and to a certain degree, it has been
incorporated in the initial version of the Volcker rule in the US. However, the
legislation never prevented banks from purchasing and holding derivatives, asset-
backed securities, and risky assets in general. It prevented them only from holding
these assets through SPVs and this way made the trade more expensive for banks
since they needed additional reserves to back their depository base. The rationale
behind this is that risk is calculable and for this reason, adequate reserves can secure
depositors. We saw that this is not the case because stock, bond, and interest rate
returns do not follow the normal distribution. In other words, they do not
experience a constant standard deviation. This means that any amount of reserves
can prove insufficient. For this reason, I proposed the limitations to be placed on the
percentage of risky assets in the bank balance sheet.

The whole discussion on bank regulation acknowledges that capitalist crises cannot
be managed away because they are inherent in the system. Their effect on the
financial system can only be tempered through regulation. This is known to us since
the time of Marx who used to scorn the Peel act for holding in times of normal
accumulation and being withdrawn in times of crisis. Therefore, the main issue is the
persistence of the present depression and the limitation of monetary policy and
fiscal austerity policies in creating an environment of sustainable growth. In this
regard, the implementation of policies of direct state investment is more important
than any set of bank regulatory rules.
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Appendix 3.1: Definitions of certain Marxist Categories
Value Composition of Capital c/v: The value composition of capital or the ratio of

constant (c) to variable capital (v) is the most immediate measure of the
composition of capital. It measures in labor value terms the ratio machines and
materials to labor power.

Technical Composition of Capital - TC: The proportions in which machines and
materials combine with workers in the production process. It is the ‘inner measure’
of the composition of capital since it stands behind the ratio c/v or the Value
Composition of Capital.

Materialized Composition of Capital c/I: It is the ratio of constant capital (c) to total
labor value v+s. Where (V) is variable capital and (s) is surplus value. It is the outer
measure of the composition of capital or the technical composition in value terms.
These three categories are intrinsically related in the Organic Composition of Capital
Organic Composition of Capital = TC/vo: Where TC is the technical composition of

capital and vo the value of labor power in the initial production period. (Shaikh
1986)

Appendix 3.2: Derivation of equation 3.26 and derivation of root ys3
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Chapter 4
The empirical testing of the profits-based approach

Introduction
The fourth and final chapter of this project refers to the empirical testing of certain aspects

of the profit-based approach. A full test of all aspects of the theory requires a good deal of
development and application of empirical techniques that needs more than a dissertation.
This will become evident from the present chapter although it is confined to the empirical
estimation of the profit-based approach on stocks. The reason is that additional econometric
techniques are required to assess certain parts of the theory even on stocks alone.

The exposition begins by replicating and extending to the present time the empirical tests of
the theory conducted by Anwar Shaikh (1997, 2016). This is done in section 4a. Shaikh
(1997, 2016) estimated stock prices and stock returns against the incremental rate of profit.
Specifically, he estimated the S&P 500 rate of return from the Shiller data base and
calculated the incremental rate of profit from the BEA tables. All estimations are described
and explained in section 4a and in Appendix 4.1. The National Income and Product Accounts
(NIPE) of the U.S. Bureau of Economic Analysis (BEA) data on profitability goes back to 1947
and for this reason this is the starting year for the calculations. As it will become evident in
section 4a the results are supportive of the profit-based approach.

Nevertheless, the time series of both and S&P 500 rate of return and the incremental rate of
profit are not stationary. This raises estimation issues. Specifically, it was impossible for
Shaikh to estimate the model parameters and draw statistical inference on them. For this
reason, he restricted himself in drawing inference coming from the simulation of the
warranted against the actual S&P 500 prices presented below in Figure 4.3 (Shaikh 2016)
and the calculation of the R? from detrended data as presented in Figure 4.2 (Shaikh 1997).
Although, the results are strongly supportive. no specific inference could be drawn on the
influence of the incremental rate of profit on actual prices and returns of the S&P 500.

In order to address these issues, | have modified the empirical model. This is elaborated in
section 4b. Specifically, | have used the rate of growth of the Earnings Per Share (EPS) of the
companies comprising the S&P 500 (the data is recorded in the Shiller data base) as a proxy
for the incremental rate of profit.118 [ argue that the change in the EPS of these companies
(between the previous and the current year) is a good proxy of changes in the profitability of
the ‘regulating capital’ (see section 3a for the definitions). Assuming further that investment
is a linear function of the last period corporate profit, the rate of growth of the EPS becomes

118 The EPS is calculated from net corporate earnings divided by the number of shares (excluding
from the denominator the number of shares comprising corporate buybacks). It is the key measure of
corporate profitability for bankers and fund managers as indicated by George Soros (1994) and
elaborated in section 3.6.
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an approximation of the incremental rate of profit (Irop,).119 This permits us to regress the
S&P 500 detrended logarithmic values against the logarithm of the EPS for a period going
back to 1900. Following Shiller (1989b: 78-82), and Shaikh (1997: 398), I detrended the
data using the 30-year moving average. The results are impressive and enable us to draw
statistical inference for the model parameters.

Yet, the most important contribution of this chapter has to do with the estimation of the
dynamics of the correlation between the incremental rate of profit and the rate of return of
the S&P 500. Shaikh (1997) correctly pointed out that the two variables are not linearly
related and for this reason, the Pearson statistic takes a small value. Nevertheless, the
incremental rate of profit and the stock market rate of return have roughly the same mean
and standard deviation. This implies among other issues that for the profit-based approach
there is no unexplained volatility of stock returns since stock market volatility reflects the
variability of the underlying corporate fundamentals. In section 4c.6 this finding is
elaborated further. I will apply a non-parametric statistic named ‘Mutual Information’ (MI).
It measures the reduction of the uncertainty about stock returns from knowing the
corporate fundamentals. It is a non-linear correlation statistic originally applied by Shannon
(1948) that has been incorporated and developed in the context of Transfer Entropy (TE).
The application will reveal important patterns on the dynamics of the relation between
stock market returns and corporate fundamentals especially in the transition from normal
times to market crash. As it has been argued analytically in Chapter 3, for the profit-based
approach financial turmoil is the trigger rather than the cause of economic crises. The idea is
that corporate fundamentals deteriorate before the stock market crashes and not the other
way around. Using data going back to 1880 I will show empirically that this is the case, and
that ‘phase transition’ in the stock exchange reflects a pattern explained in Soros’ ‘reflexivity
theory’ elaborated in the previous chapter.

Although, the profit-based approach has not been tested extensively even for stocks, in all of
the few empirical tests the findings are highly supportive. This will become evident from the
presentation of Shaikh’s (1997, 2016) estimations, as well as my contribution that follows.
Overall, empirical testing provides a strong initiative for further elaboration on the
analytical and empirical findings of this project.

119 The idea is kind of simple as outlined in the equations that follow. I start from the definition of
the incremental rate of profit and arrive at the approximation. A full explanation is provided in
section 4b.

Pr_Pr—L

Irop, = A if p— P _,~ EPS, —EPS, jandl, ,=p-F_jand p=0 — Irop,
-1
EPS. — EP5,_,

EP5,_,
and P, = corp. profit.I._, = Investment, EPS = Earnings per Share, Irop, = Incr. Profit Rate
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4a. The main assumptions of the profit-based approach on stocks - Summary
and Empirical Handling
The main assumption of the profit-based approach when it comes to stock pricing is that

stock market returns tend to become equal to the returns in the corporate sector. This is not
something new, since mainstream theory also assumes equalization of risk-adjusted rates of
return (Chapter 2). However, in the profit-based approach, the equalization of returns takes
place around the volatile incremental and not the constant or slowly varying average rate of
return (profit) of mainstream theory. The application of the incremental rate of profit is
based on the Classical/Marxian theory of competition. In this context, equalization takes
place between the incremental profit rates of the regulating capitals of each industry
(Chapter 3 Section 3a). Given that in competitive economies corporations are expected to
constantly bring to the market new products and apply new techniques, the incremental
rate of profit is expected to be a highly volatile measure. Its volatility is enhanced further
from the structure of expectations (Chapter 3 section 3f). We saw that in the ‘reflexivity
theory’, expectations affect prices which, in turn, affect fundamentals that reflect upon
prices, and so on. This means that stock price investments are inherently short term, since
persistent variations in the incremental rate of profit bring forward new positions of risky
arbitrage, or ‘turbulent arbitrage’, as Shaikh (1997) calls it. In other words, equalization is a
dynamic and evolving process around an equilibrium path.

For this reason, when it comes to empirical testing the reasonable thing to do is to directly
associate the incremental rate of profit with stock prices and returns. Although the
assumption is that the incremental rate of profit of regulating capitals tends to become
equalized, following Shaikh 1997, we will begin by calculating the time series of the average
incremental rate of profit. the latter is the independent variable in our calculations. The
dependent variable is the rate of return of the S&P 500 as presented in the publicly available
database of the Nobel prize laureate Robert Shiller that can be found online (Shiller 1). The
time series are pictured in the chart that follows:
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Figure 4.1
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Figure 4.1 extends previous calculations of the time series of the (adjusted) incremental rate
of profit (blue line) to the real total return (including the dividend yield) of the S&P 500 as
recorded in the Shiller database. The incremental rate of profit is the ratio of the yearly
change in real corporate profits (including depreciation) divided by real investment. Data
sources (BEA tables), deflators, and formulas applied in the calculations are detailed in
Appendix 4.1. The calculation covers the period from 1948-2019. It is an extension of
previous calculations of the same series in Shaikh (1997) covering the period from 1948 -
1992 and in Shaikh (2016: 470-471) for the period 1948-2011.

In all three calculations, the time series retains the same properties. They have almost the
same mean, standard deviation, and coefficient of variation. The prices of these descriptive
statistics are detailed in table 4.1 that follows:

Table 4.1
IROP Total Return S&P500
Average 7.77% 8.46%
Standard deviation 11.90% 16.11%
Coefficient of Variation 1.53 1.90

Although both the time series and the descriptive statistics indicate that the two variables
are strongly associated the R between the two is only 10% (the Pearson correlation
coefficient is 0.31). The reason is that the correlation between them is non-linear.
Nevertheless, the data summarized in table 4.1 prove that for the profit-based approach
there is no ‘unexplained volatility’ in stock market prices. You will recall that this whole
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project began (Chapter 1 section 1b) by presenting Shiller's (1989 a, b) work on the matter.
The latter had shown that the variability of stock prices cannot be justified by the variations
of dividends discounted by a constant, or almost constant, required rate of return that
underlies the efficient market hypothesis. Here, using the incremental rate of profit as the
required rate of return, it is shown that the volatility you get in the stock market is the one
you should expect. It results from the rough return equalization process between the stock
market and the corporate sector.

There are, however, additional elaborations in the initial empirical evaluations of the profit-
based approach for stocks that are worth mentioning. The initial reaction of Shaikh to the
empirical findings outlined above was a calculation of an equation like 3.45. Nevertheless, to
apply the traditional correlation statistics, the data needs to be detrended to avoid spurious
correlation. Following Shiller (1989b), this was done by dividing stock market prices by the
30-year moving average of the earnings per share.

Shaikh followed this practice to make his results comparable to those of Shiller. Specifically,
in his (1989b: 78-82) book Shiller compares the detrended by the 30year moving EPS
average S&P 500 prices to the DCF model prices calculated with a constant discount factor.
From this comparison Shiller concluded that there exists excess, i.e., unexplained, volatility
of actual stock prices as compared to DCF prices. By following the exact same practice and
changing only Shiller’s constant discount factor with the incremental rate of profit Shaikh
claims that any difference in the results of two models is due to different discount factors
applied. The results of Shaikh s’ (1997) estimation extended to 2020 is summarized in
Figure 4.2

Figure 4.2
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Figure 4.2 compares the warranted price (blue line) calculated from equation 3.45
(P.." = Pr,_y - [1 + (rror, — divy,)]) with the detrended actual net price of the S&P 500
(brown line). The required rate of return is the incremental rate of profit calculated above
from which I have deducted the dividend yield divy,. The actual real price of the S&P 500 is
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taken from the Shiller database divided by the 30-year moving average of the earnings per
share. The R between the two variables is 0.8. The strong correlation holds also for
subperiods. Specifically, Shaikh (1997) performing the same calculation found an R® of
0.875 for the period 1948-1993. These results are extremely strong compared to
calculations of DCF models where the R* is never greater than 0.09 (Shiller 1989: 81-82,
Barsky and De Long 1993). Moreover, the difference in the R* can be attributed to the

application of the incremental rate of profit instead of the Shiller constant discount factor.

Finally, a third elaboration is presented in Shaikh (2016). It is based on the methodology
applied by Shiller in his book Irrational Exuberance published in 2000 (Shiller 2009) and the
databases he updates and makes available online ever since (Shiller 1). The difference with
the previous model is that, in this case, the data is not detrended. This time Shaikh (2016)
wanted to show that the warranted price calculated from the profit-based approach is the
‘gravity center’ of the actual price. Therefore, any deviations cannot be attributed to
irrationality, as claimed by the behaviorists. As you may recall, in Chapter 2 (section 2d.4)
the behaviorist approach was considered in the context of the alternatives offered by
orthodox theorists to the empirical failure of mainstream asset pricing models. It suggests
that mainstream models fail because agents are ‘irrational’. The latter leads to positive or
negative extremes in financial asset prices. However, the benchmark of rationality for this
theory is the ‘efficient market hypothesis’ (EMH). Shiller presented this notion empirically
using a version of the martingale model (Samuelson 1964), presented in section 2f.2, against
the real actual price of the S&P 500. Specifically, he calculated an average interest rate for
the period from 1871-1999 (7.6%) and used it as the constant discount factor. Then he
discounted dividends and arrived at ‘Present Value of Real Dividend Prices’. The latter
appears in his database (Shiller 2) updated until 2009.

Shaikh performed a simulation of the equation 4.1 (appearing herein below). It is similar in
concept to equation 3.45 with the difference that, in the former, warranted prices are
calculated based on previous warranted prices P,..—; “and not actual prices Pr;_,. However,
in order to perform the iteration an initial price must be estimated based on an acceptable
criterion. Shaikh reproduced the calculation constructing an initial price that equalizes the
warranted and actual price averages for the period 1948-1995. On this ground, he
constructed a simulation of the profit-based approach warranted prices using equation 4.1.

41P.." =P,.._,"-[1 +rror,] — Div,
and rror; % Irop,

The difference between the two calculations is the required rate of return. In equation 4.1 it
is the highly volatile incremental rate of profit Irop, pictured in Figure 4.1 whereas the

Shiller-EMH prices are calculated basis a constant rate of 7.6%. The results are summarized
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in Figure 4.3 below. The only thing I have added is that the profit-based approach warranted
price calculation is extended to 2020.

Figure 4.3
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Figure 4.3 is indicative in many respects. The blue line which pictures the real price of the
S&P 500 is the benchmark for the warranted price calculated from the profit-based
approach (brown line) and the Efficient Market Hypothesis (grey line). For Shiller, the
differences in actual prices from the grey line are indications of irrationality. The same is
true of the volatility of actual prices compared to the smooth EMH prices. For the profit-
based approach bubbles or underpricing can appear as indicated by Soros’ reflexivity theory
presented in Chapter 3 (section 3f). However, as Soros’ reflexivity theory indicates,
fundamentals rule in the end. This is confirmed in the simulation pictured above and it holds
both in normal times as well as during financial and economic crises. The chart pictures the
boom of the 1950s and the 1960s where actual prices exceed fundamental prices, the
opposite happens during the times of the great stagflation (1970-1981) when actual prices
underscore warranted prices. This pattern persists in the first years of the neoliberal era.
However, following 1985 actual prices overshoot the underlying fundamentals reaching a
climax in the dot com bubble (around 2000). The correction that follows was steep but
short. Actual prices gravitated around fundamental prices and collapsed shortly after the
collapse in the underlying fundamentals that preceded the 2007 crisis. A finding that
supports the analytical approach of section 3d of Chapter 3 which argues that a financial
crisis is only a trigger of major depressions. The irony is that Shiller’'s EMH estimated prices
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lose any association to the actual prices in the years of neoliberalism when the idea of ‘self-
regulated markets’ was at its peak.

Nevertheless, the most striking part of the simulation is that when extended to 2019 it does
not picture a bubble as most of us would expect (at least I did). Of course, we should keep in
mind that the time interval for the calculation of the initial price was picked arbitrarily. For a
different initial price, we would end with a different warranted price. For this type of
calculation, an ‘unobserved component model’ identifying the relation between stock
market returns and the incremental rate of profit is required. Here I will present a different
(non-parametric) statistic to identify this relation. Although we cannot derive a warranted
price by applying this method, it will prove a step forward for the empirical evaluation of the
profit-based approach. But before we move to this, we can draw interesting statistical
inference by applying traditional econometric methods to the detrended stock returns and
EPS data. This will be presented in the next section.

4b. Linear Regression - Statistical Inference for Detrended Prices - Using EPS
Data
One of the missing points in the empirical analysis of the profit-based approach for stocks is

the absence of any direct statistical inference for the explanatory variables. However, the
correlation between detrended data and corporate fundamentals pictured in Figure 4.2 is a
good starting point for an econometric model from which we can draw statistical inference.
The first step for this is to approximate the Incremental Rate of Profit with the rate of
growth of the Earnings Per Share (EPS). This will provide access to data going back to 1871
and perform econometric calculations with time series from 1900 to 2019 even when we
detrend the data using the 30year moving average.120 This will permit us to take advantage
of the properties of large samples. Moreover, this handling of the data does not contradict
the profit-based approach. George Soros (1994), who's reflexivity theory is an integral part
of the profit-based approach, uses the EPS as the key fundamental in his stock valuations
and investment decisions.

The EPS growth, when associated with the companies of the S&P 500, can be considered as a
closer proxy of the incremental rate of profit of regulating capitals, rather than the average
incremental rate of profit we have used so far. If one simply looks at the companies that
comprised the index through the years, he will realize that most corporations that reshaped
and created markets for more than a century were at their peak in the S&P 500 index. For
example, companies like Apple, Microsoft, Dupont, and General Mills are currently members
of the index. To put it differently, the 500 corporations with the greatest market
capitalization (this is the basic criterion for the construction of the S&P 500 since 1988121) in

120 [ keep this assumption so that the calculation will be comparable to Shiller (1989b) and Shaikh
(1997).

121 The composition criteria of the S&P 500 are not uniform throughout its history. To start with it
did not always include 500 stocks. Originally it tracked only 233 stocks. In 1957 when it included 425
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the NY stock exchanges and maybe in the world are probably (although not necessarily)

regulating capitals.

As far as the numerator of the incremental rate of profit formula fT‘D‘pr=% is
concerned, substituting profit differentials with the change in earnings per share
EPS, — EPS5._, is a good proxy for the change in profitability. The EPS is the ratio of net
corporate profits to the number of shares adjusted for any share buyback.!?2 Things are
more complicated for the denominator, since we cannot directly construct time series of
investment for the S&P 500 companies from their balance sheets. Nevertheless, we can find
an approximation for this measure by making certain restrictive, but plausible, assumptions.
[ elaborate on this by using equation 3.14 as follows:
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42 =5 (n,— 1)
=1
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Equation 4.2 tells us that if the interest rate follows the regulating rate of profit 1y, (the loan/

reserve ratio is constant) and that the ratio of the regulating to the average gross rate of
profit is constant then investment I, is a linear function of gross profitability. If we apply

this to our modification of the incremental rate of profit it will read as follows:

Pr-_Pr-_j_:E.EPS:-_EPS:-_i EZE:}{]
Iy EPS;4 J a

43 Irop, &
Equation 4.3 tells us that the incremental rate of profit is a linear function of the rate of
growth of the earnings per share (EPS). Where earnings per share is the gross measure that
includes dividends.

industrial, 50 utilities and 15 railway stocks it represented 90% of the total capitalization of the stock
exchange. It is surprising that Financial companies were first included in the index in 1970. However,
the objective throughout its history was to create a gauge for the market if not for the economy. The
impact of the index is so great that some mainstream economists wonder if there exists an S&P 500
index effect on the prices of the stock that comprises the index (Kasch and Sarkar 2012).

122 For example, if a company has net profits of one million euros and one million shares, its
earnings per share will be 1 euro. If it buys back 200,000 shares its EPS will increase to 1.25 euros
(1,000,000/800,000).
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When it comes down to drawing inferences for the variables, we need to linearize these
relations by using logarithms. In this regard we turn to log growth and linearize the
following relation:

Pr, 5S¢

g-1 £
=@&-In

-1 EP5.
InPr, =InPr._y +8-logEPS5,— 8 -log EP5._4

and Pr, = the price of the 5&P 500 at timet

44In

= InPr, —InPr,_y =68-InEP5,— 8 -InEP5,_4 =

Equation 4.4 can be easily transformed into an econometric model where we can estimate &
using Ordinary Least Squares (OLS) provided that the two variables logPr;,log EPS, are
stationary. This is achieved by dividing the time series of the S&P 500 and the EPS by their
30year moving average. The detrended variables are pictured in the following chart:

Figure 4.4. Detrended Data
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The chart pictures the natural logarithms of the detrended data. In the latter, all the
important economic events of the past 120 years can be identified. The great depression of
1929, the great stagflation of the 1970s, the dot.com bubble, the Asian crisis, and the first
depression of the new century (2007). Throughout a century the variations of the S&P 500
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follow the variations in real earnings per share (EPS). This is confirmed from the regression
of the following econometric model:

45 logPr, = Const+logPr,_ + 8-logEPS, — 8 -log EPS._, + &,

where Const = constant, s, = the residual fterm

The results are summarized in the Table 4.2 that follows.

Table 4.2

N 1418
Mean of Y .0.579661034

Equation Y =.0.003047 +.0.1269 X -.0.1238 X-1 +.0.9923 Y-1

R? .0.989
R? adjusted .0.989
RMSE .0.042171321

Parameter  Estimate 95% CI SE t p-value VIF
to
Constant .0.003047 -.0.001108.0.007201 2.1179E-03 1.44 .0.1505
X .0.1269  .0.07236t0.0.1815 .0.027810 456 <.0.0001 94.39
X-1 -.0.1238 -.0.1783t0 -.0.06929 .0.027786 -446 <.0.0001 94.20
Y-1 .0.9923 .0.98531t0.0.9993  3.5684E-03 278.07 <.0.0001 1.59
Source SS DF MS F p-value
Difference ittt 3 73.170552074 41143.57 <0.0001
Error  2.514686267 1414  0.001778420
Null model ##ass 1417 0.156687609
HO:E(Y|X=x) =pn

The model is no better than a null model Y=p.
H1:E(Y|X=x) = Bo + Buxa + Baxz + ...
The model is better than the null model.

Term 5S DF MS F p-value
X 0.037034957 1 0.037034957 20.82 <0.0001
X-1 0.035299843 1 0.035299843 19.85 <0.0001
Y-1 HHHHHHHH 1 1.375157E+02 7732464 <0.0001

The impressive thing about this estimation is not the 0.989 R2. It is that all parameters come
at their expected values. Specifically, the constant Const is almost equal to zero and
statistically insignificant. The parameter of the price in the previous period is positive,
significant, and more importantly almost equal to unity (1) as expected. Similarly, the
parameter 0 is almost equal for log EP5,,logEP5,_,, statistically significant, and with the
appropriate sign for both. All this holds for a model that has been tested for a period over a
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century during which three major capitalist crises, two world wars, and major financial
bubble episodes took place. However, during all these times stock market fluctuations
followed closely the variations of the earnings per share. In this context, it is difficult to
attribute stock price volatility to externalities or persistent irrationality in investment
behavior. In other words, the volatile fundamentals rule.

Nevertheless, this is achieved through significant manipulation in the data, through which
the nonlinear relation between stock market returns and the incremental rate of profit is
linearized. Therefore, the question of estimating and drawing inference from the original
data remains. If we want to evaluate empirically the overall relationship between the
incremental rate of profit and the stock market return, we need to apply the appropriate
non-parametric statistics because of nonlinearity. This is attempted in the next section.

4c. Non-parametric statistics-The case of transfer entropy
The empirical evaluation of the profit-based approach for stocks is limited because both the

stock market (S&P 500) returns, and the Incremental Rate of Profit time series are not
stationary. For this reason, direct statistical inference can be drawn from models like
equation 4.5 or by applying cointegration techniques (the latter are not implemented here).
As indicated in the previous paragraph in the case of regression models the data is
smoothened, and the relations are linearized using logarithms. Drawing inference by
comparing the original data remains an important matter for the profit-based approach. The
non-parametric techniques applied here is a step forward for the analysis.

[ argue that the non-parametric statistic ‘transfer entropy’ is appropriate. The reasons have
to do with the properties and the insights that underlie the statistic. Specifically, the
application of the ‘transfer entropy’ theory does not require that the investigated time series
must follow any specific probability distribution. Every probability distribution can apply.
Moreover, certain statistics measure the (asymmetric) transfer of information between two
sets of time-series data. In other words, ‘transfer entropy’ is appropriate for non-linear
processes. It is indicative that when estimating causality, between stationary time series the
applied statistic reduces to the Granger causality as we will elaborate below. However, when
the time series are non-stationary Granger and TE measure different things. In short, this
technique is appropriate to measure the extent the Incremental Rate of Profit affects the
returns on the S&P 500 without requiring any manipulation of the data. For the calculations,
we will use again the logarithmic rate of growth of the real EPS as the proxy of the
incremental rate of profit. This way we will estimate the full Shiller database starting from
the 19t century, and not a calculation starting from 1947.123

123 Shaikh’s estimations of the incremental rate of profit begin in 1947 due to data availability.
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4c.1. The Transfer Entropy (TE)
Before we move to this a brief outline of the notions of ‘entropy’ and ‘transfer entropy’ is

appropriate. The exposition will be mainly conceptual before considering computational
issues. ‘Entropy’ as a term has been coined by Rudolf Clausius from the Greek word for
transformation (tpom).124 In modern science, it was associated with the second law of
thermodynamics which states that the entropy of an isolated system does not diminish in
time.125 On the contrary, entropy maximizes when the system reaches thermodynamic
equilibrium. This is a notion of equilibrium close to the perception of classical political
economy and the profit-based approach. A turbulent process where the system (in our case
the stock exchange) persistently transforms to new states through the sequel of positions of
risky arbitrage.

The breakthrough in the calculation of entropy came from Claude Shannon (1948) a Bell
Labs scientist, who developed concepts and formulas that can measure the microscopic
disorder to the problem of random losses of information in telecommunication signals. This
is the reason that the measurement of entropy took the name ‘information theory’. In
practice, the whole exercise is an effort to connect microscopic interactions to
macroscopically observable behavior.

When it comes to random time series processes, in our case the rate of return of the stock
exchange, and the incremental rate of profit, the concept of ‘mutual information’ is applied
and extended. This means that the various algorithms attempt to calculate 1) How much
uncertainty about the state of the stock exchange (S&P 500) returns is resolved by knowing
the state of the incremental rate of profit (and vice versa)? 2) How much information is
shared between the incremental rate of profit and S&P 500 returns? 3)How may we quantify
the degree of statistical dependence between the two variables? In short, we attempt to
calculate a non-linear correlation coefficient which, under additional assumptions, also
specifies a causal relationship between the variables. The difference with the traditional
measures is that the information is asymmetric it involves the impact of past values of the
incremental rate of profit on the current rate of return of the stock exchange but also the
impact of past values of the S&P 500 on its current price. This is a statistical notion
remarkably close to the ideas of the reflexivity theory of Gorge Soros presented in Chapter 3

124 “T propose to call the magnitude S the entropy of the body, from the Greek word tpom,
transformation. 1 have intentionally formed the word entropy so as to be as similar as possible to the
word energy; for the two magnitudes to be denoted by these words are so nearly allied in their
physical meanings, that a certain similarity in designation appears to be desirable.” (Clausius 1867:
357). This is a translation from the original German in Clausius 1865: 46, where it appears as
Entropie.

125 The second law of thermodynamics establishes the concept of entropy_as a physical property of
a thermodynamic system. Entropy predicts the direction of spontaneous processes and determines
whether they are irreversible or impossible. The second law may be formulated by the observation
that the entropy of isolated systems left to spontaneous evolution cannot decrease, as they always
arrive at a state of thermodynamic equilibrium, where the entropy is highest. If all processes in the
system are reversible, the entropy is constant.
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section 3f. The idea is that past values of the incremental rate of profit will eventually take
over stock market returns, or that actual prices will gravitate around warranted prices like
in the simulation presented in Figure 4.3 above.

Having outlined certain important aspects underlying ‘transfer entropy’ we can move to a
more formal definition of the concept. In this definition, I will use at some point the Granger
causality test as the benchmark. For now, we need to keep in mind that in this perception of
entropy it is not only the past prices of the incremental rate of profit that must be
considered but also the ‘shared information’ between past and present stock prices and
returns. For our investigation, this indicates that for ‘transfer entropy’ prices and returns
can be path-dependent as assumed by ‘reflexivity theory’ (Chapter 3 section 3f).

In light of the above, we can define (the one-period lag) transfer entropy keeping our
investigation as the example and emphasizing non-stationary time series processes.

4.6 Tprop—sme(ey = [(smry : Irop,_y i smr_y) and
I(smry:Irop._q i smri_y) = H{smr:smr._ ) — H(smr:smr_y, Irop._4)

Equation 4.6 is a conditional ‘mutual information function’ it tells us if Tp.gp—smr(e) =0

(where T stands for ‘transfer entropy’ and I = ‘information transfer’) then the incremental
rate of profit Irop plays no part in the knowledge on the return of the S&P500 in the next
period denoted by smr;. The reason is that the measure is always nonnegative (see footnote
4). The operators H are measures of uncertainty.126 In the linearized model summarized in
equation 4.5 above (for detrended prices) the statistical significance of the parameters of the
(detrended) earnings per share logEPS,, logEPS,._,) prove that linearized prices do not
depend only on their past values. Here we will examine whether the same result holds for
the actual data comparing returns and fundamentals. The time subscript appearing in

126 For example, we can measure the average conditional uncertainty of the stock market returns
on their last period price using the fundamental Shannon conditional entropy formula:

Hismrsmr,_,) = =% p(smr:smr_,) -log. plsmr: smr_,)
Where p is the average conditional probability of smr. The equation calculates the probability of a
certain set of stock returns to appear from a particular value in the previous period. Returning to
formula 4.6 this presentation indicates that if the incremental has no impact on stock returns then:
Hismr.:smr_ Irop._,) = Hismroismr_,)
Keep in mind that mutual information (MI) is non-negative only for the averaged forms of the

Shannon formula, not for local forms as we will see below. In this case the minimum Shannon entropy
is 0 and the maximum equal to the entropy of the target variable.
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equation 4.6 indicates the non-stationary process. In the remaining of the chapter, the
incremental rate of profit will be referred to also as the ‘source’ variable and the S&P 500
return as the ‘target’ variable.

Of course, the one-period lag of the ‘source’ variable history in equation 4.6 is by no means
the only time lag considered. To see how the concept works we need to consider the
appropriate variable history. It has been suggested (Lizier et al. 2012) that for non-
stationary ‘target’ variables the history length should tend to infinity. This means that the
information the past target prices provide about state transitions in the target goes back to
the distant past. There is no such rule for the history of the source variable although
everyone suggests that it is no harm to go back as possible for the source variable as well
(Bossomaier et al. 2016: 71)

Given the points on the optimum history of both source and target variables transfer
entropy definitions can be generalized in various directions. The lag between the source and
target variable is based on the idea that information is stored in the past values of the target
variable (in our case the past rate of return of the S&P 500, or the last period price) whereas
the impact of the last period source variable (in our case the incremental rate of profit, or
the past value of the earnings per share) reflects how much information the source variable
provides about state transitions in the target variable. The first matter that needs to be
defined in this framework is how much information is transferred from the past value of the
target variable in its next period price or the Active Information Storage (AIS) as it is called
TE terminology. It is a rationale that reflects a good part of empirical discussions on the
Efficient Market Hypothesis, the assumptions of behavioral finance, and the profit-based
approach. Let us assume that we wish to evaluate stock prices if the efficient market
hypothesis holds all information is passively stored (AIS=0) in the past price and any
variations are due to random shocks. If behavioral finance assumptions are valid, then all
information comes from the past price (active storage different from zero) and variations in
the fundamentals play no part. Finally, for the profit-based approach, both changes in the
fundamentals and the past prices play a decisive part. In the latter case, average Transfer
Entropy is greater than zero.

Additionally, there are categories of conditional TE relating to a common driver effect that
determines both the source and the target variables. In this regard, transfer entropy is
redefined. The degree of uncertainty about the current target variable resolved by the past
state of the source variable, the target variable, and the common driver together is
subtracted from the degree of uncertainty of the current target variable already resolved by
its past state and the past state of the common driver. This way the direct impact of the
source variable is identified. Similarly, in concept, TE can be extended to various
multivariate processes like ‘global entropy’ (Barnett et al. 2013).

Returning to the one-period lag question we can conclude that it is not binding for the
source variable. TE can be calculated for any lagged value of the source variable. A fixed
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period lag is binding only for the storage target variable. In other words, the calculation of
the impact of the lagged value of the target variable can only have a specific period lag. It has
been shown that this way the Wiener principle of causality is preserved (Wibral et al. 2012).
The Wiener ‘principle of observational causality’ argues that a time series X is called causal
to a second time series Y if knowledge about the past of X and Y together allows one to
predict the future of Y better than knowledge about the past of Y alone. In our case, if the
incremental rate of profit or the earnings per share can predict the rate of return or the price
of the S&P 500 better than their past value alone this constitutes a causal relation. We will
elaborate on this matter further in relation to the traditional Granger causality test later in
this section (4c.3).

For now, we need to consider an additional aspect of transfer entropy. So far, we have
outlined how a calculation of the average TE can provide us with inference about the effect
of a (source) variable on a target variable although their relationship is not (necessarily)
linear. We have implied further that we have tools (not presented yet) to calculate this
relation. Moreover, if such a relation exists it can imply a causal link between the source and
the target variable. Nevertheless, averages hide the dynamical structure of the relation
between the source and the target variable. On the contrary, the local perspective can reveal
the dynamic structure. Applied to time-series data, local measures tell us about the
dynamics of information in the system, since they vary with the specific observations in
time. To be specific, a measured average of ‘mutual information’ and/or ‘transfer entropy’
does not tell us about how the symmetric or directed relationship between two variables
fluctuates through time, how different specific source states may be more predictive of a
target than other states, or how coupling strength may relate to changing underlying
experimental conditions. On the contrary local measures can be revealing of these relations
helping the resolutions of problems we have encountered already in the simulation
originating from Shaikh (2016) and presented in section 4.1 (Figure 4.3). Local estimations
is the part of TE theory we will apply in the present work.

4c.2. Transfer Entropy (TE) Estimators and calculations
[ will present the transfer entropy estimators based on the assumption that both the

incremental rate of profit and the rate of return of the stock exchange are discrete-time
variables. As it will become evident shortly this means that we can estimate TE directly from
the probability distribution functions of the source and the target variable. This is in
accordance with the basic assumption of the profit-based approach (Shaikh 1997) where
stock market returns must react to the underlying fundamentals. Moreover, the estimation
does not rely on specific assumptions of the probability distribution of the variables.

To understand how the process works we can consider the Shannon mutual information
(MI) formula. It reads as follows:
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4.7 Ilsmn., Irop,)
= Z Z prub_gm”m?{smrr.frupr] +log;

smrpEsmr [ropElrop

probgy,, Irop (smr. Irop, )

probey (smiy) - probyygp (Irop:)

Where probgy, 1rop (sme. Irop; ) is the joint mass probability function of the stock market returns
smn and the incremental rate of profit Irop, and prob.,,.. prob;.,, are the marginal probability

density functions of the source and the target variable. MI tells us how much uncertainty about stock
returns is reduced from knowing the incremental rate of profit.127 For example, if the two variables

are independent then I{sm#, Irap. ) = 0 proven as follows:
If the variables are indipendent — probyy, rop(smn, Irop,) = probg,, (smn) - prob;,,, (Irop, )

Prﬂbsmi’}mp {Sm:"'t.f:"'ﬂpt]

— log. =leg.1=0

probgy, I:5:"”:"}:] ' Prﬂbfrnp Urupr]

Equation 4.7 can be calculated straight forward provided we know the probability functions.
However, the calculation is not always so easy since it involves sample and other biases that
can increase MI. The Kozachenko-Leonenko entropy estimator (Delattre and Fournier 2016)
and its development in the KSG algorithm (Kraskov, Stogbauer and Grassberger 2004)
enables the approximation of equation 4.7 without knowing the probability function. More
importantly, these algorithms can estimate also TE limiting any possible biases. However, in
our estimation, we will be able to estimate probabilities directly (see section 4.3.6 below).

As stated already while commenting equation 4.6 TE is a case of conditional MI presented in
the following Shannon equation:

4.8 Trroposmriny = Ilsmry : Irope_; fsmr_,)

i

T:r'np—-smr'r' = Z Z Z probe, T—y :r’opsn;r{smrr—L'Irﬂpr—L'smr] ‘log. Z

SMF_yEEMr_y Irop_Elrep smresmr

probeyy_ gropeme (S Irope g, smr) - probay, | (smn_;)

pro by, LA (smr,smr_,)- Prﬂb:rnp S (Iropy_.smn_y)

Like equation 4.7 equation 4.8 is difficult to estimate directly. Nevertheless, the algorithms
mentioned in the previous paragraph, especially the KSG algorithm can provide reliable
estimations. In fact, the algorithms are incorporated in open-source software applicable in
MATLAB and R.

127 There is no rule about using a particular unit of measurement for the log values. In discrete
variables it involves logarithms of base 2 and 10. I use logarithms with base 2 that are the most
common in bibliography.
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Before we move to the actual calculation, we need to address the issues of causality,
inference, and applications of transfer entropy in financial time series. This way we will have
a more complete understanding of TE theory before applying the appropriate statistic in
testing the profit-based approach.

4c.3. Transfer Entropy and Causality a Comparison with Granger Causality
Here I will not enter the discussion of whether the Granger causality test is a true statistical

estimation of causal relations between two or more time series. I will take Granger causality
for granted. The reason is that at the conceptual level Granger causality and Transfer
Entropy appear to be almost identical. In short, Granger suggested that if the past values of a
certain explanatory (source) variable explained the fluctuations of the dependent (target)
variable above its past values then this means that a causal relationship exists between the
explanatory variable and the dependent variable.

Up to this point, it is hard to find a difference between the Granger test and the concept of
TE. However, when moving to the calculation of causality under this concept Granger
applied linear models and more importantly focused on predictability and not information
transfer. Specifically, he suggested that causality can be estimated from the comparison of
what he called the full and the reduced model. If we wanted to test our assumption of the
relation between the incremental rate of profit and the stock market returns our Granger
would look as follows:

49 smn = a,-smi_  +ax-smih_o +ap-smn_p + 5 cIrope_  + B Irope o o+ 5B - Trope
+ &

210 smn =o'y smu_, +a,-smi_. + - +a'y smn_p+ e

Equation 4.9 is the full model and 4.10 the reduced model. Both are VAR models. The model
parameters are the coefficient matrices a, f;, a; and the covariance matrices
I =c(e.), I'=c'(g]). The elements €, €, are the serially uncorrelated residuals of the
estimation. Of course, the estimation of the relation between smr;, and Irop.—; with such a
model is not adequate. First, the relation is assumed linear, and second, the probability
distribution of both variables is assumed stationary. This implies that both variables follow a
Markov process something that has proven inadequate for the calculation of risk and
volatility in financial asset time series as discussed in chapters 1 and 2.

To put it differently, Granger tests were applied for linear models involving stationary
variables. The calculation of causality was performed by applying two roughly equivalent
approaches. The first had to do with the calculation of a statistic indicating causality on the
grounds of better predictability of the full model compared to the reduced model. The
second had to do with the calculation of the likelihood ratio. Let us begin with the first
approach:
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411 Fropsamr = EGQE

| Z]
Equation 4.11 is the log ratio of the determinants of the covariance matrices defined above.
It is presented here by applying the approach of Geweke (1982) on Granger causality for
linear models and not the traditional approach applied by Sims (for example) in his (1972)
paper. The statistic is based on the generalized rather than the total variance of the
residuals?28, The meaning of 4.11 is simple if the generalized variance of the full model | Z| is
equal to the generalized variance of the reduced model |X'|this means there is no causal
relation between the variables. Moreover, the greater value of the statistic the stronger the
causal relation. Geweke (1982: 306) gives a full account of the properties of the statistic
pointing also that if the time series is Gaussian the maximum likelihood estimate of F is easy
to construct.
The latter brings us to the second equivalent approach. If the time series is Gaussian, then
the statistic 4.11 is the log-likelihood ratio with a null hypothesis:

412 Hy:ffy = B2 =-=F=0

4.12 shows a null hypothesis where the parameters of 3; in equation 4.9 are simultaneously
zero. The interesting part with the maximum likelihood approach, in this case, is that the F
statistic described in equation 4.11 is associated with an (asymptotic) x2 distribution with
degrees of freedom equal to the difference in the number of free parameters between the
full and the reduced model. Therefore, causality can be formally estimated statistically in
this context.

Granger causality has certain additional properties. It can be extended from the time to the
spectral/ frequency domain. This means that causal interactions can be decomposed by
frequency. Moreover, the 4.11 statistic is invariant in the time and frequency domain if
stationarity is strengthened through filtering. However, filtering leads to poor modeling.
These issues will prove intuitive in understanding the relation between Granger causality
and Transfer Entropy.

To start Granger causality and transfer entropy are linearly related only in the case the
underlying time series reflect a Gaussian joint process. The relation is the following:

4"13 T}?‘E‘,‘!}I—"E?H?" = 2 'F:’:"o;:—*sm:"

The proofis provided in Bossomaier et al. (2016: 86).

128 The total variance is the sum of variances whereas generalized variance is, by definition, the
determinants of the covariance matrices.
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In the same fashion if the underlying processes are Markov processes with a certain degree
of ergodicity the Maximum likelihood transfer entropy estimator will converge towards the
TE estimator defined in equation 4.8. The proof is provided in Bossomaier et al. (2016: 87).

Nevertheless, the association between a non-linear Granger causality test with a parametric
(Maximum Likelihood) TE statistic can hold only under these restrictive assumptions. If we
move from the Markov ergodic world any association between Granger and TE theories is
lost. In short for non-Gaussian processes TE and Granger statistics (even if the latter
incorporate certain non-linear relations) do not calculate the same thing. Transfer entropy
calculates information flow whereas Ganger tests emphasize on predictability.

4c.4. Transfer Entropy and Statistical Significance/ Inference
Due to bias issues the statistical significance and confidence intervals of TE measures are

calculated using sub-sample techniques. In practice, we set a null hypothesis and check
whether it is true or false. Of course, this requires knowledge of what the probability
distribution would look like if the null hypothesis Hj is true. One way is to use surrogate
variables with the same statistical properties as the tested variables generated under the
null hypothesis. For example, if we assume that the null hypothesis is that Irop and smr are
not associated then if the null hypothesis holds this means that the distribution of the null

hypothesis will be that of smr; conditional on smr._,,.

In the case of known distributions of the underlying variables, the task is easier. For discrete
Gaussian processes, for example, we know that Ty, ;p—.m, has an asymptotic distribution

(discussed in the previous section x%/2-N-log2. The degrees of freedom are

(Mzpmy — 1) - (Mpgp — 1) - Mg, where M stands for cardinalities and that the two variables

(smr, Irop) have the same history. In general, even for skewed distributions as N — oo the
x* distribution described above holds asymptotically. These issues can prove complicating

and this is one of the reasons we have applied the MI instead of the TE statistic.

4c.5 Applications of Transfer Entropy in Financial Time Series Data
[ will conclude this brief outline with some applications of TE for financial time series. As we

have seen already both analytically and to a certain extend empirically the profit-based
approach combines both the ‘market sentiment and market fundamentals’ (Bossomaier et al.
2016: 127). This is precisely the understanding of the calculation of Transfer Entropy for
stock market returns in Bossomaier et al. as quoted. Nevertheless, the authors of the cited
book on transfer entropy are not familiar with any part of the profit-based approach
argument. This is a strong indication of how adequate is TE theory for evaluating
statistically the argument of the profit-based approach on stock returns.
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Despite this hint, most of the applications of TE in the financial market were interested in
the direction of the causal arrow between different financial variables rather than the direct
estimation of the information flows between fundamentals and stock prices and returns.
Specifically, some investigations were focused on identifying whether information flows
from stocks to indexes or the opposite. The idea was that if indexes were the crucial factor
then the momentum overrides the fundamentals and if the causality is the other way around
(form equities to indexes) fundamentals rule. This, besides other issues, indicates why it is
important to estimate stock prices and returns directly from the fundamentals instead of
trying to infer their influence through assumptions that are not directly tested. The latter
will become evident when considering specific stock-index empirical models.

The most known study is that of Kwon and Oh (2012) who worked with indexes and stocks
from the Us, Europe, UK, and the Asia Pacific finding in all nine indexes considered a
univocal flow of information from indexes to stocks rather than the other way around. In
fact, in all cases, there was almost no indication of information transfer from stocks to
indexes. This finding was considered as a verification of an investment behavior where
traders try to anticipate what the other buyers and sellers believe. In this regard, they
referred to Keynes’ quote from the General Theory (Keynes 1936, Ch. 12: 156) on the
newspaper beauty competition to emphasize the effort of traders to understand the market
beliefs. In other words, the model implies an ‘inefficient market’ where the next movement
can be predicted through ‘technical analysis’ although everybody knows this has not proven
to be the case. Moreover, our findings on the association of the S&P 500 prices and returns
with the Incremental Rate of Profit (Sections 4.1, 4.2) do not just justify the conclusion. The
theoretical reasoning is so arbitrary that someone could even argue that the stock index is a
proxy of the market portfolio and the findings are supportive of the capital asset pricing
model where the market portfolio is the only source of undiversifiable risk. For our
purposes, it must be clear that nonparametric models can lead to the inference, regarding
the underlying theory only when the actual assumption is the one tested. Otherwise, the
findings can be associated with practically any theory.

A more interesting application of TE in financial markets can be found in the effort of
looking into financial market fluctuations and crashes as a ‘phase transition’ like the ones
studied in physical phenomena. In a (2006) paper Kiyono, Struzik, Yamamoto studied the
Black Monday of the New York Stock Exchange. They found that the financial system
behaves a lot like a physical system through a varying underlying parameter that proves the
non-stationarity of financial data. To put it differently, an underlying factor parameter varies
as the system approaches the critical point and this alters the probability distribution of
prices. Subsequently, Wicks, Chapman, and Dendy (2007) have shown that ‘mutual
information’ (MI) can be a tool for detecting order/ disorder transitions in various systems.
Harré and Bossomaier (2009) applied this methodology for financial markets. However,
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again the argument was not one relating fundamentals with prices but different stocks of the
S&P 100 from 1995-2008 and the MI between them.

This discussion closes the rather lengthy, but I hope useful, introduction to Transfer
Entropy. From what follows it will become evident that our application to transfer entropy is
an original contribution since it attempts to infer on a theory and not simply to the
properties of the time series. In other words, we pick the estimation technique basis the
anticipated properties of the time series and not the opposite as it frequently happens in the
empirical analysis.

4c.6. Mutual Information Local Estimations for the S&P 500 and EPS Growth 1880-2020
I work on the Wicks, Chapman, and Dendy (2007) methodology. The difference is that |

calculated the local MI measures comparing the log growth of the S&P 500 directly to the log
growth of the Earnings per Share (EPS). To calculate probabilities, I defined four possible
states. One where the EPS increases and so does the S&P 500, one where both decline, and
two cases where they move in the opposite direction. The case where the S&P 500 increases
whereas the EPS declines will lead to a bubble if it is persistent. The opposite ‘state’ (the
index drops although EPS increases) if persistent it will lead to underpricing. The MI statistic
was calculated by applying equation 4.7 for the log-returns going back ten years. The table
that follows is an example of the first calculation covering the period 1872-1881.

Table 4.3
[ ProbabilityTable1s72-1881 |
S&P
Incr. Dec. 10
E Incr. 0.50 0.00 0.50
Dec. 0.20 0.30 0.50
0.70 0.30
HS&P | HEPS | I(S&P, EPS) H(S&P, EPS) MI (S&P, EPS)2
-0.3602 -0.5 0.257287 -0.5
-0.52109 -0.5 0 0
0.881291 1 -0.16147 -0.46439
0.3 -0.52109
MI 0.395816 1.485475 0.395815602

Table 4.3 shows that during the decade the S&P 500 increased together with the EPS five
years, they simultaneously decreased for 3 years and in the remaining 2 years of the decade,
the index increased although EPS fell. The mutual information (MI) is almost 40% and
explains about 45% of the entropy of the S&P 500 which is 0.88. I repeated this same
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calculation until the present dropping the first year of the calculation and including the next
(1873-1882 and so on). The findings are summarized in Figure 4.5 that follows.

Figure 4.5 MI Estimation
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It is evident that the Local MI statistic experiences severe fluctuations over the past 140
years.

However, these fluctuations are indicative of an interesting pattern. The value of the statistic
experiences a strong decline in almost all phase transitions that took place during the past
century and a half. The black arrow points to the year 1893 it is the year that marked the
end of the ‘long crisis’ (1872-1893). Thereafter, the price of the statistic MI surges and tends
to explain the total of the S&P 500 returns entropy for a short time. The time between 1882
(when MI begins to fall) and 1885 (when the statistic begins to recover) was a period of
depression in the United States as recorded by the National Bureau of Economic Research
(NBER). The period from 1879 to 1881 was a period of prosperity (railroad growth). The
latter explains MI prices of around .0.6 as it will become clear shortly. A similar reason (a
recession involving a decline in industrial activity of 16%) stands behind the decline of the
(MI) statistic for the period (1906-1913) indicated by the yellow arrow. The statistic, as well
as the market, recovered from 1913 to 1926 having a cumulative increase of 36% over the
period. However, following 1926 it became clear that the S&P 500 was a bubble. The MI
index becomes almost zero (red arrow) indicating an increasing market with deteriorating
fundamentals. Following the crash of 1929-1932 the opposite happened, the market did not
reflect the recovery of the corporate fundamentals. It was only after the end of the so-called
‘Roosevelt depression’ in 1938 that the (MI) recovered to drop in the first war years (1940-
1041) and recover for good after 1943. However, the dependence of the stock market on the
earnings per share calculated by the (MI) statistic did not reach the pre-war levels during
the Golden fifties and sixties. It was stable for values between 10 and 20%. Nevertheless,
when corporate fundamentals began to deteriorate in the late 1960’s early 1970s’ the
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pattern persisted as indicated by the green arrow. Again the (MI) value dropped to zero and
remained weak throughout the great ‘stagflation’. It was only after 1980 when the crisis
ended that corporate fundamentals were reflected in the market. The neoliberal era did not
change this strong and long-lasting pattern. Although corporate fundamentals did not
deteriorate the (MI) statistic reacted to the burst dot-com bubble of 2000 as pointed by the
brown arrow. However, because the bubble was not hiding a depression the market
recovered quickly and remained in line with the fundamentals throughout the first decade of
the new century. The latter is confirmed also by the simulation of Figure 4.3. We can see
there that in 2008 the stock market collapsed shortly after the collapse of the corporate
fundamentals. Actually, after the millennium (MI) took high prices that were not witnessed
since the second decade of the previous century. The reason is that the bubble did not burst
together with the depression but 10 years earlier in the dot-com crisis.

There is both an economic theory but also intuition coming from physics behind this pattern.
In physical phenomena ‘a few particles’ are sufficient for ‘system transformation’ (Wicks,
Chapman, and Dendy 2007, Kiyono, Struzik, and Yamamoto 2006). In our context, this
means that a few years of one-sided motion between the market and the fundamentals is
sufficient to destabilize the market provided that the fundamentals keep deteriorating. As
we saw in chapter 3 this is not simply a property of the (MI) statistic it is also indicative of a
pattern in investment behavior. This is no other than the ‘reflexivity theory’ of George Soros.
Financial capital controls stock market returns making positive expectations a self-fulfilling
prophesy for some time. However, at some point, everybody realizes that the market is a
bubble, and this leads to a sharp correction. If the market remains in line with the
fundamentals like in 2008 the correction is dramatic, but the market recovers soon.

Conclusion
The models of the profit-based approach are complementary to each other. Simulation

models like Shaikh (2016) presented in Figure 4.3 indicates a strong and long-lasting
correlation between warranted and actual prices. The regression presented in section 4.2
gives clear inference that stock market returns depend on corporate fundamentals. Finally,
the ‘Mutual Information’” model presented in paragraph 4.3.6 proves that this is not the
result of manipulations in the data (detrending) but reflects long-lasting patterns. This
means that the stock market volatility is perfectly rational since it reflects turbulent
fundamentals but also path-dependent investment expectations. Overall, this research can
open investigations both on the profit-based approach for stocks, but also other assets
priced by the theory. In case these models are applied for professional use they must be
evaluated together. If treated separately they can prove misleading.
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Appendix 4.1

Calculation of the modified incremental rate of profit in Shaikh (1997, 2016).
The table that follows is an extract of the calculation of the incremental rate of profit. The

nominal data come directly from the BEA tables as indicated in the description. This data is

deflated by the Implicit Price Deflator to give real gross Investment (IRG corp.). This

concludes stepl. Step 2 calculates Gross corporate Profits (including depreciation) from BEA

tables and deflates the nominal amount arriving at Real Gross Profit (using the Implicit Price

Deflator). The amended incremental rate of profit for 1948 is the Difference in Real Gross

Profit divided by Real Gross Corporate investment in the previous period.

Step1 Implicit Price Deflator Gross Investment

1947 1948 1949 1950

FAT.6.7 line 2 17.30 19.50 | 17.80 19.50
FAT.6.8 line 2 4.96 5.14 4.58 4.91
(IGRcorp. index bea (t)/100)*IGCcorpbea(2005): Bills-2005% 64.28 66.62 | 59.25 63.54
Implicit Price Deflator, Gross Investment, pIG corp bea 26.92 29.27 | 30.04 30.69
Step2

BEA Table 6.4 line 2 Current - Cost Corporate Depreciation 9.80 11.50 | 12.40 13.30
BEA Table 1.14 line 11 23.20 30.10 | 27.90 34.80
Gross Corporate NIPA Profit (sum of excel lines 8+9) 33.00 41.60 | 40.30 48.10
Real Gross Corporate Profit = line 10x100/ line 6 122.61 142.12 | 134.15 156.73
Modified Incremental Rate of Profit 0.30 -0.12 0.38

formula | (C11-B11)/B5
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Conclusion

This project presents a theory of financial asset pricing from the Classical/ Marxian
tradition. This is not a one-sided matter. It is important for understanding the theoretical
and empirical shortcomings of mainstream theory, the causes and the trigger mechanism of
economic crises, the essence, and the limits of financial regulation.

Mainstream Asset Pricing Assumptions, Empirical Performance, and the
Present State of Research
The first two chapters were devoted to the identification of the assumptions underlying

mainstream theory and their connection to its poor empirical performance. I began by
presenting the constant required rate of return underlying the present value principle.
Although, it is this a matter of mathematical tractability (to derive the present value
formula) constant or slowly varying required returns obey the assumptions of Mainstream
Theory. The first chapter argues that constant or slowly variable rates of return stem
directly from the neoclassical equilibrium theory where the required (risk-free) rate of
return is the rate of interest, a measure that, under perfect competition and frictionless
markets, is not expected to exhibit any particular variability or trend.

This result has important repercussions for investment selection and financial asset pricing.
Elton and Gruber (1976) have shown that investors (shareholders), in a world of perfect
competition and perfect capital markets, face a smooth investment opportunities frontier.
So, knowing the availability of future investment opportunities in every rate of return, they
can decide on a constant lifetime rate of return on new investment which is associated with
a constant known risk factor. In the neoclassical world of the model, this is quite realistic. No
one is expected to attack prices and market shares since all corporations are assumed to be
price takers. Therefore, investors can decide on the desired, relatively constant, ‘cut off rate
of return’, for new investment. The latter will be associated with a certain risk premium
reflecting greater or lesser volatility around the mean of the stationary probability
distribution of future returns. This is the minimum or required rate of return. Elton and
Gruber show that on these grounds, shareholders make investment decisions that maximize
the company value. Therefore, the rate of profit on new investment (the incremental rate of
profit) is assumed roughly constant and (almost) equal to the average rate of profit. The
latter justifies the constant discount factor of the Discounted Cash Flow (DCF) models.

Unfortunately, when DCF models are placed under the scrutiny of empirical testing the
results are far from satisfactory. Robert Shiller (1989) has shown that under the efficient
market hypothesis, warranted prices - like those calculated by discounting future dividends
using the present value formula - should exhibit greater variability than actual prices. This
assumption is fully rejected by the stock market data. Shiller (1989b) extended his
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investigation to encompass covariance of the differences between warranted (present
value) and actual prices for two different shares. He found that it is positive, although under
the efficient market hypothesis it should be negative. In other words, the more shares you
add to a portfolio, the greater the difference between expected and actual returns.
Therefore, the anticipated equality between expected and actual returns, under the efficient
market hypothesis, does not hold when equity prices are calculated from DCF models. In
other words, the variability of dividends cannot explain variations in stock prices. This can
mean three things, 1) investors’ reference prices come from a different price model, 2) the
efficient market hypothesis does not hold, and 3) both the efficient market hypothesis and
DCF models do not reflect the actual operation of capital markets. Given that under the
efficient market hypothesis rates of return are assumed roughly constant the argument
presented here is that proposition (3) should hold.

These are not, however, the only empirical problems facing mainstream theory. In the latter,
variability is strongly associated with the level of returns. Highly volatile stocks are expected
to have higher returns than stocks that exhibit lower volatility because they are considered
riskier. The difference between the return on stocks and treasury bonds is referred to as the
‘risk premium’. In an Arrow-Debreu frictionless and liquidity unconstrained model, the risk
premium is associated with the volatility of the ‘risk-free asset’ return because risk aversion
is assumed constant. Moreover, in this Arrow - Debreu context, shocks in per capita
consumption are the source of volatility for both stock and bond returns. Therefore, the
difference in returns is calculated by multiplying the volatility of bond (risk-free) interest
rates with the level of risk aversion. Finally, the time path of per capita consumption is
assumed to follow an ‘ergodic Markov chain’ (Mehra and Prescott 1985). In other words, it is
stationary, exhibiting random variations of constrained amplitude.

After an extensive survey of the relevant literature, Mehra and Prescott (1985) suggested
that the maximum admissible level of risk aversion is below ten (10). Calculating the
volatility of the real risk-free rate (a weighted average of short-term US bonds with an
average rate of 0.8% approximating the T- Bill) in the US from 1889-1978 they found that
the maximum admissible risk premium coming from a model of this form is 0.35%.
Unfortunately, the actual average risk premium of the S&P 500 during the same period is
6.18%, almost 18 times greater. This result has gone down in the literature as the ‘equity
risk premium puzzle’.

The ‘profit-based approach’ shares the notion that the required rate of return for the stock
market is the rate of return on new investment as in Elton and Gruber (2000). However,
contrary to mainstream theory, it is expected to be a highly volatile measure. This is because
it relies on the classical theory of competition, where competition is ‘war’ fought by the
cheapening of commodities. Any equalization of returns between industries, as well as
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between the corporate and the financial sector is constantly disrupted by developments of
all sorts, new products, new techniques, etc. The result is a turbulent process where the
corporate and financial sector rates of return constantly fluctuate around each other never
becoming exactly equal. The latter implies that persistent mobility of capital between the
corporate and the financial sector is required to maintain equalization of returns at least as a
tendency. Mobilization of funds and equity positions of such magnitude can be implemented
only by financial capital. Therefore, contrary to mainstream theory, where shareholders
decide the ‘cut off’ rate of return as in Elton and Gruber, the stock market rate of return lies
in the corporate sector. This means also that financial capital regulates the rate of return.
This is a conclusion in contrast to the efficient market hypothesis where, in the absence of
privileged information, everyone receives the market rate of return at the end of the day.

Based on these findings in Chapter 2 we investigated how these rates of return are
determined and structured in the context of asset pricing models and considers the
empirical relevance of the results by reviewing the literature. Following a short history of
mainstream asset pricing, the exposition moved to the Capital Asset Pricing Model (CAPM).
There is no doubt that, although its empirical performance is ‘poor enough to invalidate the
way it is used in applications’ (Fama and French 2004: 25) the CAPM is still the “centerpiece
of MBA investment courses” (ibid.) and dominates the field. Since Arbitrage Pricing Theory
(APT) was offered as a solution to the ‘specification problem’ underlying the CAPM (Roll
1970, Ross 1976) it followed in the presentation. Early attempts by mainstream theory to
resolve the poor empirical performance of these models like ‘behavioral finance’ (Shiller
2009) and the ‘Three-Factor Model’ (Fama 1996) are considered as well. The chapter moves
to the discussion of the assumptions and conclusions underlying the ‘efficient market
hypothesis’. In this regard it explains, the relation between information efficiency and
constant or relatively stable discount factors underlying mainstream asset pricing models.

In the context of mainstream theory, it comes as no surprise that the first assumption of the
CAPM is that asset returns follow the normal distribution. In other words, investors decide
based on the mean and standard deviation of stock returns. This implies among other issues
that stock returns are (roughly) uncorrelated with each other. Otherwise, their probability
distribution will diverge from the normal distribution even as we add shares in well-
diversified portfolios since the ‘law of large numbers’ will not apply. In a world where
‘normality’ does not hold, investment decisions cannot rely on the mean and standard
deviation. So, in the CAPM world, investors believe that the performance of one corporation
cannot affect the performance and returns of other corporations in a persistent manner. Any
difference in performance among corporations, in the same industry, for instance, appears
randomly and is smoothened out almost immediately. This implies that deviations in
corporate returns do not emerge intensely and persistently, since perfect competition
restrains corporate investment selection. The market share of corporations is not attacked
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by competitors reducing prices. Therefore, investors facing a smooth investment
opportunity frontier can simply decide not to undertake projects below a certain rate of
return.

In short, the first assumption of the CAPM can be explained only with reference to a
neoclassical equilibrium in the corporate sector which underlies investment selection. This
argument, however, is not supported by financial data. In a book written in 2000 and titled
the ‘(Mis)behavior of Markets’ the mathematician, Benoit Mandelbrot underlines the
striking difference between the actual probability distribution of stocks, commodities,
exchange rates, and other asset prices and returns and the normal distribution assumed by
the CAPM.

Nevertheless, by incorporating two additional assumptions, namely: 1) that investors (who
share the same investment horizon) agree on the joint distribution of stock returns during
the reference period and 2) that there exists unconstrained liquidity at the ‘risk-free rate’,
the CAPM arrives at an amazing conclusion. The conclusion is that there exists a portfolio of
risky assets superior to all other portfolios because it has the highest return/ risk ratio.
Therefore, all investors will be willing to hold this particular portfolio irrespective of their
risk preferences, since it is optimal to any other portfolio on the basis of the risk/ return
tradeoff. In other words, in the presence of a ‘risk-free asset’, risk preferences are separated
from the stocks to be held. This is the so-called ‘separation theorem’ (Tobin 1958). Investors
adjust their financial holdings to their individual risk preferences by altering the
proportions in which they hold the ‘risk-free asset’ and the optimal portfolio. Since the latter
is unanimously held it can be no other than the ‘market portfolio’.

It is truly amazing: all investors from Warren Buffet to a worker who began his investment
‘career’ by purchasing 10 shares of the corporation he works for, will end up holding the
same portfolio, the market portfolio. This means also that all investors will receive the
market return on their risky assets. As James Tobin has suggested the ‘separation theorem’
reduces the CAPM to a ‘representative agent model’ under the second assumption (investors
agree on the joint distribution of stock returns). Therefore, huge banks and financial
corporations, equity and hedge funds managing multibillion-dollar portfolios, either do not
exist in the CAPM world or, if they do, they behave like the guy next door who has invested
some few thousand euros in stocks and other financial assets. At the same time, the first
assumption (asset returns follow the normal distribution) reduces the CAPM to a
‘representative firm’ model, the ‘market’ playing the part of the representative firm. This is
why Mehra and Prescott 1985 conducted their test of the risk premium by applying a single
corporation and a single household model.
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Although most of the mainstream critique of the CAPM has focused on the unrealistic
assumptions relating to the common view of investors on the joint distribution of returns
and unconstrained liquidity, the key assumption in my view is the first assumption. It is the
no (or very limited) correlation between stock returns assumption which results to assign
total risk, associated with each share, to a single common factor (the market return). The
latter implies also that aggregate market returns will also be stationary, by virtue of the law
of large numbers. Therefore, market returns will also exhibit limited variability due to the
properties of the normal distribution.

In this world, corporate fundamentals, especially corporate profitability, have no direct
impact on, stock and financial asset returns. Financial investment selection is based only on
the contribution of the (assumed) individual financial asset volatility to market volatility. In
other words, the covariance between stock returns can be fully attributed to their
covariance with the market portfolio. It could be no different in a world where corporate
competition is limited to perfect competition. If instead of perfect competition we assume
that the classical theory of competition holds, then inter-industry competition will
constantly disrupt equilibrium with new products and techniques. This will affect the
returns of other companies since the most efficient competitor(s) will try to attack the
market share of the less efficient reducing their profitability and the latter will fight back.
This may create also a divergence of returns between different sectors accelerating capital
flows into the higher ‘incremental profit rate’ sector, eventually reducing its returns and the
economy average. Finally, returns are correlated through the impact of various types of
business cycles like the five and ten -year cycle, or major crises that affect profitability.
However, the impact is different between the efficient and the less efficient corporations, as
well as different branches of the economy. In short, it is impossible to eliminate ‘particular
risk’ through diversification, because in real competition the returns of one corporation have
a persistent, greater or lesser, impact on the returns on other corporations and this reflects
on the aggregate stock market returns as well as individual stock returns. This means that as
one adds shares in a portfolio, he may be accumulating rather than reducing risk. The
positive covariance of the error term generated by comparing DCF and actual stock prices
(Shiller 1989b) is an example of this case. In other words, in the ‘profit-based approach’ like
in real life, uncertainty rather than calculable risk accompanies investment decisions. This
rationale can be extended to interest rates and fixed income assets, as well as derivatives
and asset-backed securities. Financial markets are maybe the most profound example that
the ‘ergodic axiom’ (Davidson 1991) underlying neoclassical static equilibrium does not
hold.

It is worth pointing out that this is not merely an academic debate; the CAPM is a model
broadly used for the determination of the ‘cost of capital’ in corporate actions and
transactions justifying billions of dollars and Euros changing hands through the capital
markets. Amazingly, its poor empirical performance has been disregarded by the profession.
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The empirical tests of the CAPM are numerous. They are usually grouped by their
publication date into three periods (early, middle, and recent). The reason for this
categorization is not merely chronological. Each period focuses on the empirical testing of
different aspects of the model. For example, the shape and slope of the ‘securities market
line,” the investigation of the properties of the market portfolio, etc., have characterized
different periods Because of their volume, we cannot present them in the concluding section.
However, I consider the Fama and French empirical study of (1992) the benchmark of all the
empirical work associated with the CAPM. The study showed a negative relation between
stock returns and beta. In this regard, it was the fatal blow to any empirical relevance
associated with the model.

One way out of the problem was the introduction of the theory and the models of ‘behavioral
finance’. The idea is that investors are ‘irrational’ and this leads them to exaggerations in the
one or the other direction. The latter explains the turbulence in asset prices and returns. The
key variable is the book to market value ratio. High book to market value is an indication
that a company has fallen in ‘bad times’ while the low book to market ratios implies growth
firms. Sorting firms based on their book to market value, argue the ‘behaviorists’, reveals the
overreaction of investors to good and bad times. Investors over-extrapolate past
performance, resulting in stock prices that are too high for growth (low B/M¥irms and too
low for distressed (high B/M, so-called value)firms. When the overreaction is eventually
corrected, the result is high returns for value stocks and low returns for growth stocks.
Proponents of this view include DeBondt and Thaler (1987), Lakonishok, Shleifer and
Vishny (1994), and Haugen (1995). Of course, the most prominent members of the group are
the Nobel Prize laureate Robert Shiller (2009) and Nouriel Rubini (Rubini and Mihm 2011)
who have attempted to interpret the current depression through the creation and burst of
asset bubbles.

The problem of behavioral theories is that they assume irrationality for investors in financial
markets, while assuming that consumers and corporations behave ‘rationally’ in accordance
with the neoclassical equilibrium model. People cannot function under a certain pattern as
consumers and corporate capitalists and under a different pattern as financial investors. The
advantage of the ‘profit-based approach’ is that the profit motive dominates all functions of
economic life, including financial investments. In this regard, the financial asset valuation
model presented herein is part of a broader paradigm originating from the classical/
Marxian political economy.

A second alternative to the CAPM is the so-called ‘multifactor models’. The ‘three-factor
model’ introduced by Fama and French in 1993 and 1996 is one of the most popular
examples. Fama and French inserted the size and value (book to market value) effects,

221



besides market return, to capture variations in stock returns. They argue that these
variables reflect hidden ‘state’ variables which are sources of un-diversifiable risk common
to all stocks. In short, they consider the ‘three-factor model’ as a version of the
Intertemporal CAPM. This is, however, quite problematic: there is no proof that the
performance of diversified portfolios reflects ‘state variables’. It can be argued that it
represents other types of investment behavior as argued by the behaviorists or simply un-
diversifiable particular risk (structural uncertainty) as argued here. In short, the ‘three-
factor model’ is maybe the best of many efforts to introduce variables with considerable
correlation with asset returns to improve the empirical performance of mainstream models.
However, the interpretation of the corporate size effect, for example, as a hidden common
source of un-diversifiable risk is perfectly arbitrary.

The introduction of ‘state variables’ instead of the market portfolio as sources of un-
diversifiable risk is also the central idea of the Arbitrage Pricing Theory (APT). This
multifactor model was introduced, at least in part, as a solution to the empirical problems of
the CAPM. One important empirical aspect of the CAPM was the specification of the market
portfolio. Although all investors are assumed to hold the same portfolio of risky assets
theorists are not sure which assets comprise the portfolio. On this ground Roll and Ross
(Roll 1977, Ross 1976) argued that the CAPM is practically an empirically untestable theory,
because its only explanatory variable, the return of the market portfolio, cannot be specified.
Noting in passing that it is kind of odd to suggest on one hand that the ‘market portfolio’ is
held by each and every investor in risky assets and, on the other, that it cannot be specified,
we will turn to the theoretical specification of the APT.

In his famous 1976 paper Stephen Ross suggested that, besides specification, the CAPM had
also certain theoretical problems. The original Sharp-Lintner version of the model-based the
normality assumption for the returns of the market portfolio on the law of large numbers. In
other words, it is assumed a priori that individual stock returns are uncorrelated. Therefore,
as we add stocks to a portfolio its returns will tend to become normally distributed. This had
no economic justification. Furthermore, the second condition for choosing financial assets
on the grounds of mean and standard deviation, the quadratic utility function condition,
argues Ross (1976), is also difficult to justify. It suggests that utility is maximized at a certain
level of wealth and declines afterward. This means that as wealth increases the propensity
to take risk declines. The latter is unrealistic since it is beyond doubt that rich people are
willing to take more risks than poor people.

To address these shortcomings, Roll and Ross introduced the APT arguing that its
assumptions are backed by theory and can be tested empirically. The intuition behind the
model draws from Arrow-Debreu security pricing (Huberman and Wang 2005). In this
context, an asset’s payoff is the weighted average of the payoffs of certain (common)
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fundamental securities. If we take this rationale to determine returns and expected returns,
rather than payoffs and prices, then the unexpected part of an asset’s return is the weighted
average of the unexpected returns on the fundamental securities. Under a similar rationale,
Fama and French introduced the ‘Three-Factor Model’ mentioned above, where diversified
portfolios constructed under various ad hoc criteria were arbitrarily considered as
‘fundamental securities’. With the Arbitrage Pricing Theory, the reader has to be more
imaginative to consider the four common factors i.e. (unexpected) changes in: 1) inflation, 2)
industrial production, 3) risk premiums and 4) the term structure of interest rates,
suggested by Roll and Ross (1980), as unexpected variations of ‘fundamental securities’. If
on top of this we assume a constant risk aversion concave utility function, ensuring that risk
preferences do not change as the number of assets increases, unlimited short selling, and
consequently the no-arbitrage condition, we arrive at a linear relationship between asset
returns and factor betas (loads).

The theoretical intuition of Roll and Ross is very illuminating on the underlying assumptions
of mainstream asset pricing models. It was the basis of our criticism of the CAPM since we
treated it as a ‘single factor model’, the market portfolio being the ‘single factor’. The same is
true also for the APT. When it is presented in mathematical form it appears as a linear
regression where the constant term is the expected return and the coefficients (betas)
calculate the impact of unanticipated variations of the common factors which appear as the
independent variables. Finally, the linear regression includes the error term which reflects
idiosyncratic risk which is expected to be eliminated through diversification. The first aspect
of the model is the constant expected return reflecting a neoclassical static equilibrium. In
the same fashion, the unanticipated changes in the factors are assumed random and
stationary, also in line with a neoclassical equilibrium. The probability distributions of the
common factors represent a set of ‘states’ of the economy known from the past which are
expected to reappear with a certain probability in the future. It is the well- known ergodic
axiom which underlies Modern Investment Theory and reduces true uncertainty to
calculable risk.

However, the key assumption on which both previous results rely is that the residual term is
uncorrelated between stocks, or, in other words, that the returns of one share do not affect
the returns of other shares. This ensures the no-arbitrage condition. Arbitrage in this
context is a situation of profit without risk and capital. It appears when asset returns are not
in a linear relation with the factor loads. In this case, an investor can sell short the
overpriced share and use the proceeds to purchase underpriced shares. Eventually, the
value of overpriced assets and portfolios declines, the value of underpriced assets and
portfolios increases, and the linear relation between risk and return is restored. But, if the
idiosyncratic risk is not eliminated with diversification, as elaborated above, then selling
short a portfolio of risky assets, which appears overpriced, may end up in a loss. For
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example, a certain stock that is part of the portfolio may report high profits and this may
boost expected returns on the whole portfolio, its value may rise rather than fall and
consequently, the short seller will suffer losses. In the real world of highly volatile asset
returns positions of arbitrage constantly prevail. However, they are positions of risky
arbitrage or ‘turbulent arbitrage’ (Shaikh 1997) where current and expected profits

generate new opportunities and new positions of profit or loss.

Although the APT is a solution to the specification problem of the CAPM, it has important
specification problems of its own. The main problem is that the assumption of zero
covariance between factors, required for linear regression, is so obviously wrong that it
pushes empirical testing towards techniques that do not require explicit reference to the
underlying factors. Otherwise, one must argue that unanticipated variations in inflation have
no impact on industrial production, or on the term structure of interest rates, something
both theoretically and empirically wrong.

Taking the above into account, in one of the initial tests, Roll and Ross (1980), attempted to
dissociate the empirical evaluation of the model from factor specification. They suggested
that a theory ‘should be tested by its conclusions, not by its assumptions’ (Roll and Ross
1980)129, In this context, they suggested that ‘(o)ne should not reject the APT hypothesis
...by merely observing that returns do not exactly fit a k-factor linear process’30. This
methodology gave rise to a long line of tests which, using ‘factor analysis’, investigates the
weak hypothesis that all factor prices are not simultaneously equal to zero. On these
grounds, the theory is not accepted but it is not rejected as well. As admitted by many
theorists these tests are highly problematic since they are conducted on subsets of stocks
and financial assets and their results cannot be generalized (Haugen 1999, Lehmann and
Modest 1985). When factors are expressly specified the model underperforms ad hoc
models as pointed out by Haugen in one of the most popular textbooks in Modern
Investment Theory (Haugen 1999)

The previous discussion and the elaboration in Chapter 2 show that the key assumption of
all mainstream models is that the return of one financial asset does not affect the returns on
other assets. This permits the determination of asset returns from (a) common factor(s), or
common ‘fundamental asset(s)’ in the Arrow - Debreu terminology. This idea stems directly
from the notion of perfect competition where corporations are assumed to be price takers.
In this regard, their performance does not affect the performance of other corporations,
since they will not attack the market share of their competitors by applying more productive
techniques and reducing prices. This has important implications both on individual and

129 A notion of ‘methodological positivism’ that was initially elaborated by Friedman (1953). This
idea underlies many important aspects of Modern Investment Theory.
130 Actually, Roll and Ross found different factor prices along subgroups as I elaborate in chapter 2.
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aggregate corporate returns which in the context of neoclassical equilibrium do not exhibit
any particular variability or trend. The latter underlies the assumption of stationary returns
assumed by mainstream asset pricing models. The idea is that market returns follow a
‘random walk’ which represents different ‘states’ of the economy, known in advance, with a
specific probability of occurrence. This is the ergodic axiom that reduces uncertainty to
calculable risk and the latter determines the structure of returns. The efficient market
hypothesis is the best proof for these points since it focuses on the properties of the market
rather than a particular asset pricing model. To put it differently, the theory of efficient
markets is the application of neoclassical equilibrium to the financial asset markets (LeRoy
1989).

For this reason, two basic assumptions underlie the efficient market hypothesis. First, that
financial markets have perfect informational efficiency and second, that prices are optimal
equilibrium prices like those solving an Arrow-Debreu general equilibrium model (Crotty
2011). In reality, the assumption that markets are efficient is a presumption for the
construction of mainstream asset pricing models of market equilibrium (Fama 2007). To
understand how these notions fit together an answer to the following questions is required:
1) What is the relevant information set available to investors? 2) What does it mean that
information is fully reflected on security prices?

The answer to the first question suggests that investors know that risk-adjusted rates of
returns are roughly constant. Therefore, fluctuations in future cash flows can happen only
from unexpected variations of common factors that appear randomly. In short, the future is
a repetition of known ‘states’ of the economy that have a given probability of occurrence,
and investors with ‘rational expectations’ are aware of this. Some heterodox theorists
(Crotty 2011) have suggested that informational efficiency implies ‘perfect foresight’. This is
not correct; it implies only that investors operate according to the neoclassical equilibrium
model.

Regarding the second question, the answer is that investors will have adequate means to
convert their expectations about future cash flows into security prices. This means adequate
liquidity, unlimited short selling, and more generally the elimination of all possible arbitrage
positions that can distort asset prices. The conclusion is that if these prerequisites hold,
expected prices will tend to become equal to actual prices and all investors will receive the
market return. The unprecedented deregulation of financial markets following 1980 was
justified by this premise. If investors are capable to estimate risk correctly then financial
markets do not need regulation, they are self-regulated.

This view was held during the aftermath of the crisis of the 1970s, otherwise referred to as
the ‘great stagflation’. Financial markets were fully deregulated, although, the efficient
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market hypothesis was rejected when tested against the traditional asset pricing models
(Shiller 1989 a, b). Policymakers paid no attention to these findings despite the fact they
were published in the top economic journals. Certain mainstream theorists made matters
worse arguing that it is impossible to distinguish whether ‘anomalous evidence on the
behavior of returns’ is due to the pricing model or the efficiency of the market (Fama 1991).
An obviously wrong statement, since both mainstream asset pricing models and the efficient
market hypothesis rely on the same view on corporate and asset returns. That is, the
neoclassical view that both are stationary and exhibit limited volatility.

From 1989 onwards most mainstream economists rejected the efficient market hypothesis.
Besides behavioral finance and ‘factor models’, ‘rational bubbles’, ‘moral hazard’ and various
externalities are considered by the theory. This research is outlined in section 2.g of chapter
2. What I can say in brief is that these models mainly explain why actual asset prices do not
follow those coming from mainstream models rather than providing an asset pricing theory.
This is the reason that this research focuses more and more on ‘market design’ (Roth and
Wilson 2019). That is in building the appropriate institutions that will make investors
function like neoclassical price takers. Of course, this is difficult if fundamentals exhibit
strong inherent variability as argued by the profit-based approach.

The Profit-Based Approach: Theory and Implications
The ‘profit-based approach’ shares the premise that capital mobility will tend to equalize

returns between the corporate and financial sectors. However, contrary to the postulations
of modern investment theory the required rate of return around which this equalization
takes place is a highly volatile measure that constantly creates positions of risky arbitrage.
Therefore, equalization is a turbulent process where the corporate, stock market, and
financial asset returns, in general, fluctuate around each other. For stocks, this implies a
tendency of equalization with profit rates while for loans and bonds this means that they
will remain below profit rates most times. Finally, for derivatives and asset-backed
securities, this means systematic mispricing due to the erroneous assumptions on the
distribution of returns of the underlying asset which affects mainstream model pricing. The
insight behind this view stems from the social relations of capitalist production and their
manifestation through ‘real competition’ in Marx.

In Marxist economics, the rate of profit is the key factor of economic activity. It measures the
force motivating the unsaturated appetite for profit which fuels investment and growth in
capitalism. When a Marxist economist refers to the rate of profit, she or he means the basic
(average) rate of profit. In other words, the ratio of aggregate gross normal capacity
utilization profits divided by the total capital advanced. The level and dynamics of the ‘basic
rate of profit’ are governed by the tendency of capitalists to increase the mechanization of
production in order to intensify the exploitation of labor, the extraction of ‘relative surplus
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value’ in Marxist terminology. In monetary terms, the rate of profit can be written as the
product of the output/ capital ratio and the profit share!3l. The output/ capital ratio is
expected to fall. This is because increased mechanization implies investments with higher
‘fixed costs’, lower ‘variable costs’, but higher total costs. In Marx’s own words ‘increase in
productive power (of labor) must be paid for by capital itself, is not free of charge’ (Marx
1973: 776, see also Shaikh 1978, Mejorado and Roman 2016: 118). The profit share, on the
other hand, cannot increase without limit since the necessary conditions for the
reproduction of the working class must be maintained. On these grounds, it has been shown
(Rosdolsky 1977) that a declining output/ capital ratio is a sufficient condition for the
declining tendency of the (basic) rate of profit. The above describes a long-term process that
dominates accumulation under capitalism. The actual average rate of profit can be derived
by multiplying the basic rate with the current level of capacity utilization. In this regard, it is
a more volatile measure since it incorporates the effect of short-term cyclical fluctuations
like the five and ten -year cycle. However, it cannot apply as a determinant of stock and
financial market required returns as it will become evident here-below.

The inherent process of mechanization of production manifests itself through capitalist
competition. However, the notion of competition in classical political economy and Marx has
little or nothing to do with the neoclassical notion of perfect competition as mentioned
above in various instances. In Marx, capitalist competition is a ‘battle’ ‘fought by the
cheapening of commodities’ (Marx 1867: 777). It is a process where companies in the same
industry constantly try to introduce new products and implement more productive
techniques in order to penetrate the market share of their competitors. These are the higher
‘organic composition’ techniques mentioned in the previous paragraph. When the prices of
the most efficient producers become industry prices then lower profit rates prevail for the
whole branch. Through capital mobility between sectors, these lower returns are fused in
the whole economy eventually reducing the average profit rate. The whole process is one of
conflict where rates of return trend to become differentiated through competition in the
same industry and equalized through competition between industries.

But which profit rates tend to become equalized between industries and why? This is
important for the theory since we have allowed for the coexistence of different techniques in
the same industry. Consequently, the theory must identify which ‘price of production” will
regulate the market price. As mentioned in the previous paragraph, in the Marxist context,
this is the price of production of the most cost-efficient capitalist (producer). The latter is
referred to in the literature as the ‘regulating capital’ (e.g.,, Botwinick 1993, Tsoulfidis and
Tsaliki 2005). The rationale is simple, if the primary goal of capitalist competition is to

ol

131 If P is profit and K is capital and Q is output then » = £ E (P/Q) is the profit share and

(Q/K) the output capital ratio.
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conquer the market share of the competitor, mainly through price cutting, the cost-efficient
producers should be capable of imposing prices. This means that the price of production of
the ‘regulating capital’ will be the ‘normal’ price and the profit rate the ‘normal profit rate’.
Therefore, the mobility of capital between industries will accelerate towards the sectors
with a higher rate of return of the regulating capital. Evidently, equalization of returns refers
to regulating capital rates of return. The latter is different from the ‘average rate’.
Furthermore, investment grows in every sector to meet increasing demand. Hence, when we
talk about the acceleration of capital investment towards a particular industry, we are
referring to investment beyond the average rate of growth of the economy. Such projects are
motivated by higher profit rates on new investments. In short, due to the incentive
underlying the mobility of capital, it is the ‘incremental rate of profit’ which tends to become
equalized between industries. Moreover, the incremental rate of profit is different from the
average rate of profit of the economy.

In this context, the incremental rate of profit of each branch of the economy and the
economy as a whole is a highly volatile measure reflecting the underlying conditions of
capitalist competition, but also a whole set of transitory factors affecting short term
profitability. For instance, relative prices play a part of their own on aggregate profit, which
may differ from fundamental profit, due to transfers of value within the circuit of capital or
between the circuit of capital and the circuit of revenue!32. It also reflects disequilibrium
dynamics prevailing when part of the product remains unsold and aggregate profit falls or
even becomes negative.

So far, the presentation refers to the corporate commodity sector. Therefore, the obvious
question is whether this rationale can apply to a potential equalization of returns between
the corporate and the financial sector. If we give up the neoclassical and modern investment
theory ‘representative agent’ understanding of the financial sector, presented in the CAPM,
then it is reasonable to extend this logic to the equalization of returns between regulating
corporate and financial capitals. Banks and financial firms, in general, are corporations
seeking to maximize their profits and this analysis of the conditions of capitalist competition
should hold for them as well.

This rationale resolves a long discussion in classical and Marxist economics as extensively
discussed in sections 3.2. and 3.3. The reason is that if banking and financial capital, in
general, enters the equalization process, we can determine a monetary rate of interest. If we
assume (abstracting from direct banking costs and fixed capital investments) that the

132 M-C-M’ is the circuit of capital where money is advanced to make more money and C-M-C is the
circuit or income where commodities are sold for money and then used to purchase commodities of
equal value. This is a way of understanding the impact of what Marx calls ‘profit upon alienation’ and
its association with profit on production.
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banking rate of return (profit) is equal to interest income divided by bank reserves, then the
equilibrium rate of interest will be equal to the product of the ratio of reserves to loans
times the rate of profit (Shaikh 2015). This form ensures a positive ‘rate of profit of
enterprise’!33 since the ratio of reserves to loans is less than unity. One can arrive at similar
results by assuming that interest rates are determined through the competition between
borrowers and lenders as noted by Marx in Capital VIII. I have shown elsewhere that the
rate of interest is equal to the gross general rate of profit minus the share of corporate
profits of the commodity sector out of total profits!34 (Stravelakis 2012). This definition
draws from the reference of Marx to Ramsay in Volume III of Capital (Marx 1894 Ch22:245-
6), where he notes that interest rates depend on gross profits and the competition between
borrowers and lenders which (partly) depends on the expected ‘rate of gross profit’
(Ramsay 1836: 206-207).

The two forms (Stravelakis 2012, Shaikh 2015) are equivalent. Given the rate of profit, any
increase in the share of net corporate (commodity sector) profit over gross profit implies an
equal decline in the ratio of bank leverage (Loans minus Reserves) over total corporate
loans. This is the case in normal accumulation, higher commodity sector corporate profits
create higher liquidity for corporations and banks, which leads to lower interest rates. As
corporate leverage increases, due to accelerated investments arising from the increase in the
rate of profit of enterprise, corporate and bank liquidity declines, interest rates rise, and
production is downsized to release funds to reduce debt!3s. If, however, the rate of gross
profit remains below a certain limit the downsizing of production leads to corporate losses
and a decline of liquidity for both the corporate and the financial sector. In that event, as
elaborated in section 3.4, interest rates explode, the rate of profit of enterprise turns zero or
negative and a major crisis is triggered. Herein I worked with my own arrangement of the
rate of interest because it fits better in describing both conditions of secular growth and the
trigger mechanism separating times of normal accumulation and crisis. Overall, we must
stress that in the Marxist context the difference between the rate of profit and the rate of
interest is not a ‘risk premium’ as in modern investment theory but a structural factor that
depends on corporate profitability.

On these grounds, two important points can be derived from the theory. First, the profit rate
around which equalization takes place depends on the structure of interest rates in the
banks’ loan portfolio. For instance, if all interest rates are variable interest rates the average
and incremental rate of return of banks would be equal. In the opposite case, where all

133 The rate of profit of enterprise is the difference between the rate of profit and the rate of
interest.

134 {. = r — o » v where i is the rate of interest, r the rate of gross profit, « positive constant and y
the ratio of net corporate profits to gross profits NP/P.

135 This is the process underlying the five and ten-year cycle which appears in capitalist
economies.
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interest rates on loans or bonds are fixed, then incremental profit rates will diverge from the
average rate. Following the discussion on competition, I considered the ‘general (regulating)
rate of profit’ relevant for the determination of the rate of interest. This will be proxied by
the ‘incremental rate of profit’, i.e., the rate of profit on new investment.

The second point relates to a debate over Marx’s position on the determination of interest
rates. Marx seems to appreciate both the idea of the association of the rate of profit with the
rate of interest as mentioned above, as well as the association of the rate of interest with the
price level as argued by Tooke (Tooke and Newmarch 1838) and Gibson (1923). This has
been considered by some as a contradiction in his work. However, knowing that ‘price’
waves are associated with the dynamics of the rate of profit (Kondratieff 1984, Mandel
1992), the tendency of equalization of returns between the corporate and the financial
sector explains why interest rates are associated with both profit rates and the price level.
This can serve also as an explanation of the Gibson Paradox!3¢ (Keynes 1930: 177-86) on
which many important economic debates have taken place (Shiller and Seigel 1977).
Actually, the association between nominal interest rates and the wholesale price index is
very strong from 1857-1933 when the pattern of ‘Kondratieff waves’ appeared both for
currency and gold prices. Thereafter the association is looser and is almost completely lost
in the years of the great stagflation and the neoliberal era when the policy-induced
suppression of interest rates took place. The whole discussion makes clear that the
definition of the rate of interest elaborated herein does not imply a ‘natural rate of interest’.
In other words, the rate of interest is a monetary phenomenon associated with profitability
through the forces of competition. As Marx puts it: “The average rate of interest prevailing in
a certain country [..] cannot be determined by any law” (Marx 1894a: 246). In other words,
a highly volatile rate of interest brings the rough equalization between corporate and
banking capital. This theoretical definition explains why interest rates were suppressed so
effectively and for so long during the neoliberal era and why interest rates collapsed under
the quantitative easing programs in the US and the EU. Nevertheless, growth policies based
on the suppression of interest rates, in the context of low-profit rates, triggered the current
depression in 2007 (Stravelakis 2012, 2014).

The determination of interest rates through competition can be extended to explain also
their term structure. In normal times, long term interest rates are generally greater than the
short-term rates because they have higher (banking) costs (depository and operational).
This reflects on the upward slope of the yield curve. A treatment in the spirit of Hicks
(1965). In this context, the shape and slope of the yield curve depend on the competition
within the banking sector mainly for deposits. The level of interest rates, on the other hand,

136 Keynes refers to the phenomenon as a paradox since it contradicts the mainstream monetary
hypothesis that interest rated should follow the rate of change in prices.
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reflects the competition between borrowers and lenders and capital mobility between
sectors outlined above. Under this rationale, arbitrage will tend to equalize yields between
bonds and equivalent corporate loans. Therefore, bond rates are also expected to
systematically remain below profit rates through arbitrage. This does not hold in times of
major crises when ‘a rise in interest separates prosperity and its reverse’ (Marx 1894: 244).

This equalization process does not apply to stocks. Stocks are priced by the market given the
corporate dividend policy and have no fixed commitment to pay any sum or match any yield.
Therefore, contrary to interest rates on loans and bonds, arbitrage will tend to equalize
stock market returns with the returns of the corporate sector. The first implication of this
result is that stocks are expected to have higher returns than loans and bonds. This is a
consequence of the equalization process, implemented through capital mobility, and does
not have anything to do with the volatility of consumption which results in the ‘equity risk
premium puzzle’ (Mehra and Prescott 1985). The ‘equity risk premium’ has mydted
standard economic theory to date. It is indicative that three top mainstream economists
Caballero, Farhi, and Gourinchas (2017) attempt to explain the wedge between stock and
bonds rates of return from the difference of the average rate of profit and bond rates.
Although the direct equalization of stock returns with the average rate of profit is certainly a
step towards realism, the attempt is problematic. The reason is that it relies on the average
rather than the incremental rate of profit and that it insists on the introduction of the
mainstream notion of ‘risk’ in order to explain the ‘wedge’.137 In reality, in both neoclassical
and neo-Ricardian economics the average and the incremental rate of profit are always
equal (see Chapter 3 section 3.f). Moreover, the average rate of profit is a measure that does
not exhibit high volatility. Consequently, the model cannot grasp variations in stock market
returns, and the analysis is reduced to equity return averages over long periods. More
importantly, the introduction of the concept of risk to explain the difference between stock
and bond returns falls apart between 2007 and 2009, the years of financial turmoil. During
this period, the calculated ‘risk premium’ declines, although one would expect it to surge,
given the condition of the financial markets. For this reason, the times of the peak of the
financial crisis are excluded from the data analysis presented in the paper.

This discussion strengthens further the profit-based approach argument that the measure
relevant to the mobility of capital is the incremental rate of profit which under real
competition is expected to be different from the average rate of profit both in measure and
volatility. This is the rate around which corporate commodity ‘normal rates of profit’
become equalized. Consequently, this is also the rate at which corporate and stock market
returns should tend to become equalized. This highly volatile measure persistently creates

137 As elaborated in chapters one and two and outlined above in the mainstream context the
absence of risk would make the loan, bond and equity returns exactly equal to the rate of profit, which
would be constant (McCulloch 1982)
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positions of risky arbitrage. This happens when its value is altered resulting in overvaluation
or undervaluation of stocks which triggers capital flows in and out of the stock market to
make prices adjust to the new rate of return. These adjustments also give rise to speculative
expectations about future returns. For example, excessive inflows of capital may enter the
stock market as a result of bullish expectations on future returns. Excessive stock purchases
will increase prices moving stock market returns further away from corporate
fundamentals. This process will also alter fundamentals since they influence the ‘regulating
rate of profit. However, this process has a limit as elaborated in section 3.6 where the
‘reflexivity theory’ of the speculator George Soros (2009) is presented. It describes a process
in which actual prices oscillate around their fundamental values which serve as the center of
gravity.

Nevertheless, reflexivity theory supports two especially important results. Because
expectations influence fundamentals the center of gravity is path-dependent (Arthur 1994,
David 2001). Therefore, the future is not a stochastic reflection of the past. In other words,
the system is non-ergodic (Davidson 1991) since expectations can generate disequilibrium
cycles. The latter invalidates the efficient market hypothesis because actual prices may
diverge from equilibrium prices persistently and for a long period of time. On the other
hand, the dependence of fundamentals on actual prices invalidates rational expectations,
because it is impossible to incorporate all future information on fundamentals into current
expectations since expectations may affect fundamentals (Soros 2009: 216-222).

In more concrete terms the above means that financial capital regulates stock market
returns. It can affect actual prices and fundamentals and adjust big stock market positions to
their evolution. Expectations matter but they cannot create a reality that validates them,
because equity returns depend on the incremental rate of profit which mainly reflects
competition in the commodity sector. This is the reason that booms give way to busts and
fundamentals, in the end, rule, since the equalization of rates of returns between different
applications of capital is the dominant process. However, the volatility of the incremental
rate of profit gives room for investors with different expectations on asset returns. The
result is a turbulent equalization process, motivated by differences in the return between
different applications of capital, which dominates the mobility of capital between
corporations and financial markets.

The volatility of the incremental rate of profit which gives rise to turbulent arbitrage
processes in the stock market and the financial sector in general underlies a world of true
uncertainty as opposed to calculable risk assumed by mainstream theory. For this reason,
the profit-based approach applies directly to corporate profitability to keep track of changes
in stock market returns, instead of making assumptions on their structure and distribution
like mainstream models. Following Elton and Gruber (1991) the incremental rate of profit is
defined as the ratio of changes in corporate profits normalized by investment. This means,
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contrary to mainstream theory postulations which focus on the lifetime rate of return, that
for the ‘profit-based approach’ stock market investments are inherently short-term since
changes in corporate profitability reflect a whole set of transitory factors as outlined above.
This is the basis of the empirical evaluation of the theory with data from the S&P 500 index
in chapter 4.

In Marxist economics the difference between the rate of profit and the rate of interest
otherwise referred to as the ‘rate of profit of enterprise’, is the main determinant of capital
accumulation. The rate of interest serves as the opportunity cost for engaging or abstaining
from active investment. This notion together with the analysis of interest and stock prices
briefly outlined above can provide a scheme for understanding major depressions and
explaining their trigger mechanism.

Capitalist crises/ depressions prevail approximately every forty years throughout the
history of capitalism. Their underlying cause is the tendency of the average rate of profit to
fall. It has been shown that if the rate of profit declines it will eventually reduce the mass of
profit bringing a breakdown to capital accumulation (Grossman 1929). However, the
average rate of profit is a ‘slow’ variable, since it depends on the dynamics of the basic rate
of profit which is dominated by the implementation of higher organic composition
techniques. In this regard, it comes as a surprise that some Marxist economists consider that
a sharp decline in the average rate of profit is a necessary condition that must hold if we are
to explain the crisis from profit rate dynamics. The trigger mechanism of depressions is
more complex and involves the stagnation of the rate of profit of enterprise (Shaikh 1992)
which is initiated by a sharp increase in the rate of interest rather than a decline in the rate
of profit. This process is presented in section 3.4 using a non-linear dynamic model
elaborated also in Stravelakis (2012). It shows that if the rate of profit is below a certain
limit then interest rates explode, the rate of profit of enterprise turns zero or negative and
normal accumulation turns to a crisis.

However, additional matters must be addressed in order to understand the underlying
causes of the current depression. The reason is that it was preceded by a long period of
relatively stable average profit rates. These resulted from the severe labor market
deregulation and wage suppression that began during the crisis of the 1970s, otherwise
referred to as the ‘great stagflation’. Consequently, profit rates, which were persistently
declining in the post-war era, were stabilized. Nevertheless, no vast destruction of capital
took place and so profit rates never increased to growth sustainable levels. In order to
restore growth interest rates declined to historical lows, supported by low central bank
intervention rates and severe deregulation of the financial sector. The aim was to boost the
rate of profit of enterprise and enhance corporate investment. Growth returned, but
increased leverage ratios triggered an unprecedented growth of the financial sector. Banks
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extended their balance sheets to exceptional levels based on moderate corporate deposits
while undertaking new forms of debt and supporting new assets, markets, and non-bank
financial intermediaries. Finance fused in all aspects of life and economists named the
phenomenon: the financialization of capital, associating its appearance with ‘profit upon
alienation’ emerging from transfers of value from the circuit of income to the circuit of

capital and inside the circuit of capital13s,

Many heterodox economists139 argue that the increasing reliance of capitalist economies on
transfers of value between corporations and banks and mainly between banks and
households stand behind the crisis. I argue differently. The key factor was low-profit rates
which initiated a policy of low-interest rates to boost growth. The reason is that profitability
places a limit on financial expansion even when interest rates are suppressed at
exceptionally low levels. Therefore, the expansion of finance and the consequent discussion
on financialization should focus on the underlying conditions of profitability and growth
rather than the variety of assets and debt recipients (Stravelakis 2014). In section 3.9 I
discuss this rationale arguing, in line with Marx, that even fictitious capital like derivatives
and categories of asset-backed securities follows the dynamics of capital accumulation.

In other words, the reasoning presented in Chapter 3 does not prevent the occasion of the
crisis to be triggered by a collapse in the financial sector. Asset-backed securities, like the
subprime mortgages, were priced at a premium, relative to equivalent bonds, due to the
likelihood of refinancing. The latter was calculated on the grounds of the mean life of the
mortgage (before refinance) and the standard deviation around the mean. This implied an
‘ergodic’ repetition of past events in the future. In other words, asset-backed securities
issuers priced their assets based on a chain of possible ‘states’ of the economy which
excluded the case banks to be unwilling or unable to refinance the underlying mortgages.
However, if banks are illiquid like the times close to the economic breakdown then they are
reluctant to refinance the underlying asset. As a result, asset-backed securities breakdown
preceded economic collapse although the latter was caused by the extension of finance to
levels that could not be accommodated at the current level of profitability (Stravelakis
2014). This is the reason that the collapse of a market with a total value less than 2% of the
world GDP was followed by a depression where more than 20% of the world GDP was lost
(Crotty 2011, Mohun 2016, Shaikh 2015)

138 One example is the real estate boom which initiated transfers of value from households (circuit
of income) to banks (circuit of capital). Another is the securitization of subprime mortgages by issuing
asset backed securities sold to corporations (circuit of capital) and private investors (circuit of
income).

139 For example, Lapavitsas calls these transfers the “The lethal mix of financial expropriation and
investment-banking” (Lapavitsas 2009: 135).
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This rationale can be extended to various financial crisis episodes triggering a depression,
for instance, a stock market breakdown caused by a decline in the incremental rate of profit.
If such a correction in stock prices is associated with corporate downsizing, which instead of
deleveraging leads to losses for corporations and illiquidity for banks, it will be followed by
a depression although it has not caused it. Finally, assuming that stock and financial asset
returns follow the normal distribution leads to systematic mispricing of various types of
derivatives, such as options and forwards. As elaborated in chapter 3 (section 3.9) the
distribution of asset returns generated from nonlinear dynamic models are bent to the right
fitting the four-parameter Dagum distribution (Dagum 1975) and not the normal
distribution. Therefore, the standard deviation of asset prices calculated and applied as if the
underlying asset returns follow the normal distribution leads to systematic mispricing. This
can explain the pile-up of derivative contracts to notional amounts almost 25 times the
world GDP (Shaikh 2015). This is a phenomenon that can trigger a major financial crisis
episode in the immediate future.

The whole analysis underlying the profit-based approach has important implications for
financial regulation. As analyzed above and elaborated in chapter 2 the efficient market
hypothesis justified financial markets deregulation following the ‘great stagflation’. The
certainty that markets are efficient supported the notion that agents calculate risk correctly
and, in this regard, markets are self-regulated. Following the crisis market deregulation
policies and practices received severe criticism. Policymakers all over the world issued rules
aiming to control ‘moral hazard’ and ‘asymmetric information’. These policies are based on
the idea that it is market distortions, leading to mispricing of financial assets, which must be
contained through regulation. The bottom line is that depressions are not inherent and can
be managed away if the appropriate rules are implemented. The argument presented herein
postulates the exact opposite, capitalism grows in ‘long waves’ where periods of prosperity
give way to periods of crisis. In this regard, financial turmoil will always be a potential
trigger of crises. Therefore, regulation policies can only mediate losses by containing
financial institutions' exposure. This means that institutions that take deposits or pension
plan installments cannot hold just any kind of assets and at any amount. Certain assets
should be excluded, and others should occupy a small percentage of the asset side of the
balance sheet of Banks, Pension Funds, and Financial Institutions in general. Especially
assets that are systematically mispriced like derivatives must be directly regulated.

Finally, the discussion in section 3j indicates that the resolution of the present depression is
moving at a very slow pace because the destruction of capital involves bank losses and an
additional burden for state budgets. In this regard, a policy of direct state investment will
prove more effective than monetary accommodation and bank regulation policies.
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Empirical Testing of the Profit Based Approach for Stocks
In chapter 4 various empirical tests of the profit-based approach for stocks with data from

the S&P 500 composite index were implemented. The empirical investigation included
prices and index returns, as well as parametric and non-parametric estimation. Here only a
few points will be mentioned.

The potential equalization of the index rate of return with the incremental rate of profit has
been investigated in Shaikh 1997 and Shaikh 2016. The results were very encouraging,
especially for prices. Specifically, following Shiller, warranted prices were calculated from
the product of the sum of unity plus the net required rate of return, which in our case is the
incremental rate of profit minus the dividend yield, multiplied by the index price in the
previous period.140 The simulation pictured in Figure 4.3 shows that warranted prices
remain in line with actual prices although bubbles and periods of persistent stock
underpricing appear. Moreover, when both warranted and actual prices were divided by the
thirty-year moving average of real earnings per share to detrend the data (Shiller 1989) the
Pearson correlation coefficient between the two sets of (detrended) prices (warranted and
actual) was 0.8 compared to .,296 found by Shiller (1989) under the standard dividend
discount model. Similarly, Barsky and De Long (1993) with varying dividend growth rates
arrive at a disappointing 9% R2.

I conducted similar tests for the aggregate S&P 500 index using the growth of the real
Earnings Per Share (EPS) as a proxy of the incremental rate of profit. The first reason was
that data for this variable goes back as far as 1871 in the Shiller database, whereas National
Income and Product Accounts data on corporate investment and profitability go back as far
as 1947. Moreover, earnings per share is a measure closely monitored by investors, so it is
reasonable to assume that financial capital will adjust its positions to its anticipated and
actual variations. Finally, the Shaikh tests were conducted by dividing warranted and actual
prices with the thirty-year moving average of EPS, a variable that is closely correlated with
both. In my calculations, I detrended the data by dividing prices and earnings per share with
their thirty-year average respectively and linearized using logarithms afterward. The linear
regression covering a period from the beginning of the 20t century to date has significant
coefficients for both the log of (EPS) and last year price (Pt-1) with the appropriate
parameter signs and prices, whereas the R2 is over 98%. With these results, it is very
difficult to argue that deviation of the actual stock prices from those calculated from
mainstream models can be attributed to ‘irrational behavior’ externalities or ‘asymmetric
information’. The inherent volatility of the underlying fundamentals is a far more sensible

reason.

140 The equation has the following algebraic form A" = B, - [1 + (rror, — 3, J]. Where Pw is the
warranted price in the current period, P, is the warranted price in the previous period, rror is the
gross required rate of return and yt is the dividend yield.
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However, using regression analysis in evaluating the model empirically is not in line with a
good part of what has been discussed in the thesis. The ideas presented herein suggest that
prices and returns have non-stationary probability distributions. Therefore, testing the
model assumptions by normalizing the time series of index prices and fundamentals is not
sufficient.

To address these issues, I applied the non-parametric statistic known as ‘Mutual
Information’. It is a non-linear correlation coefficient that measures the reduction of stock
market entropy from knowing the Incremental rate of profit. The latter is approximated
from the log growth of Earnings Per Share. I calculated the local (decade) measure of Mutual
Information from 1881-2020 and the results were presented in Figure 4.5. The data exhibit
a remarkably interesting pattern. Before and during depressions the MI measures collapse
to zero indicating a bubble preceding each depression. In all other periods, MI has positive,
significant, and stable values. This is true of the long crisis (1871-1893), the ‘great
depression’ and the ‘great stagflation’. It appeared also in the burst of the dot-com bubble
(2000-2002) although it was not associated with a depression. The only case that the
pattern did not appear was in the 2008 depression. This is because following the burst of the
dot-com bubble stock prices remained in line with the fundamentals. The S&P 500 collapsed
in 2008 shortly after the collapse of the earnings per share.

Overall, the empirical evaluations of the profit-based approach for stocks are very
encouraging. Contrary to the mainstream theory where stock volatility is ‘unexplained’ for
the profit-based approach the volatility of fundamentals explains the volatility of stocks.
Moreover, they reveal interesting patterns relating to ‘phase transition’ between normal
periods and financial turmoil.

Final Remarks
The theory of asset pricing and interest rate determination presented herein and referred to

as the ‘profit-based approach’ is built on four propositions.

First, the rate of profit of enterprise is the determinant of capital accumulation. This implies
that the rate of interest remains below the rate of profit in times of normal accumulation and
a sharp increase in the rate of interest “separates prosperity and its reverse” (Marx 1894a:
244).

Second, this result is ensured from the equalization of the bank rate of return with the
general (regulating) rate of profit. This results from the competition between borrowers and
lenders as indicated by Marx’s quotation of George Ramsay: “This proportion again depends
upon the competition between the lenders of capital and all the borrowers having good
security to offer; which competition is influenced, though by no means entirely regulated, by
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the rate of gross profit expect ed to be realized.” (Ramsay 1836: 207; Marx 1894a: 246)). In
other words, the rate of interest relates to the rate of profit only through the forces of
competition and there is no ‘natural rate of interest’. This explains also why interest
suppression during the neoliberal era was so effectively implemented and for so long.

Third, bond yields are equalized with equivalent loan rates of interest. This means that
bond yields will also remain below the ‘general (regulating) rate of profit’.

Fourth, the equity rate of return is equalized with the ‘general (regulating) rate of profit’
which is approximated by the rate of profit on new investment, referred to as the
‘incremental rate of profit’. The latter is expected to be different from the average rate of
profit. This means that the equity rate of return will be greater than the rate of interest and
the dividend yield need not be equal to any interest rate.

These propositions have been incorporated in a nonlinear dynamic model where the rate of
interest surges when the rate of profit is below a certain limit and the rate of profit of
enterprise turns zero or negative. For higher rates of profit, the model exhibits circular
growth (section 3d, Stravelakis 2012). This rationale can be extended in a situation where
suppressed interest rates lead to debt accumulation that cannot be accommodated by low
profit rates and the system collapses (section 3i, Stravelakis 2014). The model imitates the
2007 collapse which triggered the current depression. In this context, it will be shown that
financial crisis episodes like stock market crashes, the asset-backed securities meltdown,
and a possible crisis in the derivatives market, may trigger depressions when debt
accumulation cannot be backed by the rate of profit. In the case of asset-backed securities
illiquid banks become reluctant to refinance the mortgages triggering the present
depression. For stock prices, a correction coming from a decline in the incremental rate of
profit due to corporate downsizing may trigger depression if associated with corporate
losses, indicating a rate of profit that cannot sustain growth. Finally, derivatives, such as
options and forwards, are systematically mispriced by standard models. Therefore,
pressure on derivative credit lines from contracts falling out of the money in an illiquid
banking system may trigger a major crisis in the immediate future.

These analytical findings have important implications on the nature and effectiveness of
financial regulation. It shows that in capitalist production relations crises cannot be
managed away irrespective of the rules implemented. This means that financial turmoil will
always be a potential trigger for crises. Therefore, regulation policies can only mediate
losses by containing financial institutions' exposure. This means that institutions that take
deposits or pension plan installments cannot hold just any kind of assets and at any amount.
Certain assets should be excluded, and others should occupy a small percentage of the asset
side of the balance sheet of Banks, Pension Funds, and Financial Institutions in general.
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Data Sources and Tables
BEA For the calculations of the average incremental rate of profit [ have used the tables

of the Bureau of Economic Analysis (U.S. Department of Commerce) [BEA, at

https://www.bea.gov/ | for Figures 4.1, 4.2., and 4.3):
Tables F.A. T.6.7 and FA T.6.8 to calculate gross investment (Appendix 4.1)

Tables 6.4 and 1.14 were used to calculate gross profits (Appendix 4.1)

Shiller 1 For the Calculation of S&P 500 prices and returns, as well as the Earnings per
Share Approximation (appearing in Figures 4.1, 4.2, 4.3, 4.4, 4.5 and used for the
estimation of the Econometric Equation 4.5) I used the publicly offered data base
of Robert Shiller, Online Data Robert Shiller. The data base can be downloaded
from the following electronic address http://www.econ.yale.edu/~shiller
data.htm

Shiller 2 The calculation of the Efficient Market Hypothesis S&P 500 prices appearing in
Figure 4.3 a different data base of Robert Shiller was used. The latter can be freely

downloaded from http://www.econ.yale.edu/~shiller/data/chapt26.xlsx [Shiller,

R., U.S. Stock Price Data, Annual, with consumption, both short and long
rates, and present value calculations].

Realecon For the extension of the simulation of the profit-based approach warranted prices
appearing in Figure 4.3 I used data and elements from the data appendixes of
Shaikh’s (2016) book. This data can be found and downloaded from Anwar
Shaikh’s website realecon.org [http://realecon.org/] at http://realecon.org/ data
table 10.2.
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