
Munich Personal RePEc Archive

Investment in capital markets

Ledenyov, Dimitri O. and Ledenyov, Viktor O.

James Cook University, Townsville, Australia

10 March 2017

Online at https://mpra.ub.uni-muenchen.de/77414/

MPRA Paper No. 77414, posted 11 Mar 2017 01:51 UTC



 

 

 

Investment in capital markets 

 

 

Dimitri O. Ledenyov and Viktor O. Ledenyov 

 

 

Townsville, Australia 

Kharkiv, Ukraine 

March, 2017 



 

2 

 

 

 

 

 

 

 

To our lovely parents Oleg P. Ledenyov and Tamara V. Ledenyova. 

 



 

3 

 

Contents 

 

Introduction ................................................................................................................................8 

 

Chapter 1.  Financial capital markets from ancient time to present time....................................9 

 

Chapter 2. Formulation of problem on financial capital investment in capital markets...........20 

 

Chapter 3.  Solution of problem on financial capital investment in capital markets, using 

various investment products, vehicles and mediums.....................................................................31 

 

Chapter 4.  Investment products for financial capital investment in capital markets...............40 

4.1 Land as investment product……………………………………………………….....41 

4.2 Real estate as investment product……………………………………………………42 

4.3 Commodity as investment product…………………………..…….………………...44 

4.4 Bond as investment product…………………………………………………...……..49 

4.5 Company stock and stock option as investment products……………………....…....50 

4.6 Financial security as investment product…………………...……………….……….65 

4.7 Foreign currency as investment product………..……………………………………69 

4.8 Intellectual property as investment product………………………...……..…………78 

 

Chapter 5.  Investment vehicles for financial capital investment in capital markets….........…81 

5.1 Investment bank as investment vehicle……………….…………………………...…82 

5.2 Investment fund as investment vehicle….……………………………………….…..83 

5.3 Hedge fund as investment vehicle........…………………………………….…….….87 

5.4 Pension fund as investment vehicle….…………………………………….……...…94 

5.5 Mutual fund as investment vehicle….……………………………………….………96 

5.6 Venture capital fund as investment vehicle……………………………...……...…...98 

5.7 Angel investor as investment vehicle……………...……………………………..…111 

5.8 Investment boutique firm as investment vehicle........................................................114 

 

Chapter 6.  Investment mediums for financial capital investment in capital markets….....…116 

6.1 Land exchange as investment medium…………………………………..…………117 

6.2 Real estate exchange as investment medium……………….………………………118 

6.3 Stock exchange as investment medium…………………………...………………..119 

6.4 Foreign currencies exchange as investment medium…………………………….…127 



 

4 

 

6.5 Financial securities exchange as investment medium………………………………135 

6.6 Commodities exchange as investment medium…………………………………….139 

6.7 Precious metal exchange as investment medium……………………...……………142 

6.8 Intellectual property exchange as investment medium…………………..…………144 

 

Chapter 7.  Financial risk of investment portfolio at financial capital investment in capital 

markets.........................................................................................................................................147 

 

Chapter 8.  Quantum strategies of investment portfolio at financial capital investment in 

capital markets.............................................................................................................................173 

 

Conclusion ...............................................................................................................................192 

 

Acknowledgement………….................................................................................................199 

 

References………………………………………………………………………………...…206 

 

Economics science history, finance science history…………………………………………....206 

 

Juglar economic cycle theory in economics………………………….………………….…..…210 

 

Kondratiev economic cycle theory in economics.……………………….…….……………….211 

 

Kitchin economic cycle theory in economics.….………...………………….………..………..214 

 

Kuznets economic cycle theory in economics..……………………….…..……………...…….214 

 

Ledenyov economic cycle theory in economics.……………..…………….……….………….216 

 

Accurate characterization of properties of economic cycles in economics…................……….216 

 

Disruptive technological and social innovations in economics and finances……...…..……….220 

 

Metal coins, paper money, electronic money, network money, electronic cash, digital cash, bit 

coin, electronic payments, debit cards, credit cards, stored value cards, smart cards (electronic 

purses) in finances…………………………………………………………………………...…224 

 

Central banks, federal reserve bank, federal reserve system in finances................................….235 

 



 

5 

 

Stock exchange history, stock exchange operation principles, company valuation, company stock 

emission, company stock valuation by market, company stock valuation by rating agencies in 

finances……………………………………………....................................................................239 

 

Investment capital, investment portfolio, investment portfolio risk management in 

finances........................................................................................................................................245 

 

Land investment, land valuation, land ownership, land exchange, financial capital investment 

product, financial capital investment medium in finances..................................................……263 

 

Commodity investment, commodity valuation, commodity derivatives, commodity futures, 

commodities exchange, financial capital investment product, financial capital investment 

medium in finances………………………………………………………….…...……………..269 

 

Precious metal investment, precious metal valuation, precious metals exchange, financial capital 

investment product, financial capital investment medium in finances.................……...………293 

 

Real estate investment, real estate valuation, real estate exchange financial capital investment 

product, financial capital investment medium in finances………………...…………………...304 

 

Private and public firms theories in economics and finances…………………………………..314 

 

Public company investment, public company initial public offering valuation by rating 

agency/open market, stock exchange, financial capital investment product, financial capital 

investment medium in finances…………………………………………...................................321 

 

Private company investment, private company valuation, venture capital investment, venture 

capital fund, angel capital investment, financial capital investment product, financial capital 

investment medium in finances…………………………………………………………….…..367 

 

Firm’s stock option investment, traded stock options, employee/executive stock options, equity 

options in finances………………………………………………………………..…………….405 

 

Bond investment, bond valuation, financial securities investment, financial securities exchange, 

financial capital investment product, financial capital investment medium in 

finances………………………..…...………………………………………………………...…415 

 



 

6 

 

Credit derivative investment, credit derivative pricing, credit derivatives exchange, financial 

capital investment product, financial capital investment medium in finances……………........421 

 

Foreign currencies investment, foreign currencies exchange rates valuation, ultra high frequency 

electronic trading, foreign currencies exchange, financial capital investment product, financial 

capital investment medium in finances ………………………………………….……………..451 

 

Intellectual property investment, intellectual property exchange in finances………………….526 

 

Investment bank, financial capital investment vehicle in finances………………………..……540 

 

Hedge fund, financial investment vehicle in finances……….……………………...………….543 

 

Pension fund, financial investment vehicle in finances.…………………..……………………559 

 

Mutual fund, financial capital investment vehicle in finances.…………………………..…….565 

 

Angel investor, business angel, financial investment vehicle in finances......……...…………..574 

 

Investment boutique firm, investment boutique bank, financial capital investment vehicle in 

finances…………………………………………………………………………………………590 

 

Probability theory, statistics theory, Brownian movement theory, diffusion theory and chaos 

theory in econometrics, econophysics, physics and chemistry.…..………………………….....591 

 

Quantum diffusion in physics, econophysics and finances…………………………………….599 

 

Stability of investment portfolio in nonlinear dynamics, mathematics and finances…..............600 

 

Wiener filtering theory, Pugachev filtering theory, Stratonovich optimal nonlinear filtering 

theory, Stratonovich-Kalman-Bucy filtering algorithm, Stratonovich-Kalman-Bucy filter, particle 

filter in econometrics, econophysics, electrical and computer engineering…..…………..……603 

 

Continuous time signals, analog signals, discrete time signals, digital signals, spectrum of signals 

in digital signal processing, physics and electronics engineering………...……………………618 

 

Time Division Duplex/Frequency Division Duplex spread spectrum burst communications, 

UMTS/WCDMA/LTE wireless communications, WCDMA optical communications, digital 

signal processing in telecommunications, electronics engineering, and physics….……...........621 



 

7 

 

 

Quantum physics, electronics, mechanics…………………………………………..…….……622 

 

Wave function in Schrödinger quantum mechanical wave equation in quantum mechanics..…627 

 

Artificial intelligence in electronics engineering and computer science…………….…………630 

 

Deoxyribonucleic acid (DNA), digital DNA of economy of scale and scope in biology, 

economics and finances……..……………………………………………………………….…631 

 

Strategy theory in management, business administration, psychology, and mathematics….….632 

 

Game theory in strategy, management, business administration, psychology, and 

mathematics……………………………………………………………………………….……641 

 

Selected research papers in macroeconomics, microeconomics and nanoeconomics……….....647 

 

List of Figures………………………………………………………………………………655 

 

List of Tables………………………………………………………………….……………658 

 

Subjects Index………………………………………………………………………………659 

 

Authors Index………………………………………………………………………………666 

 

About Authors…………………………………………………………….……………..…713 

 

Back Cover……………………………………………….…………………………….……714 

 



 

8 

 

Introduction 

 

A financial capital investment in the global capital markets creates a solid foundation for 

the active dynamic prosperous life by the private and institutional investors in the modern 

society. In this book, the authors clearly and persuasively explain the modern investment theories 

and practices, solving a problem on the optimal investment of the financial capital in the capital 

markets with the aim to get an increased return premium in the short and long time periods. We 

easily create an investment mindset among the interested readers by discussing the advanced 

research findings on the modern investment techniques application in the capital markets in the 

finances. Chapter 1 discuses the capital markets history from the ancient time to the present time, 

using the academic literature. Chapter 2 formulates the main problem on the financial capital 

investment in the capital markets with the aim to get an increased return premium in short and 

long time periods. Chapter 3 provides a possible solution to the problem on the financial capital 

investment in the capital markets with an aim to get the increased return premium in the short 

and long time periods, using the different investment products, investment vehicles and 

investment mediums. Chapter 4 focuses on the land, real estate, bonds, stocks, stock options, 

financial securities, foreign currencies, commodities as the investment products for the financial 

capital investment in the capital markets with the aim to get an increased return premium in the 

short and long time periods. Chapter 5 considers the investment banks, investment funds, hedge 

funds, pension funds, venture capital funds, investment boutiques firms, private investment 

offices as the investment vehicles for the financial capital investment in the capital markets with 

the aim to get an increased return premium in the short and long time periods. Chapter 6 

researches the land exchange, real estate exchange, companies stocks exchange, foreign 

currencies exchange, financial securities exchange, commodities exchange, precious metals 

exchange, intellectual properties exchange as the investment mediums for the financial capital 

investment in the capital markets with the aim to get an increased return premium in the short 

and long time periods. Chapter 7 discusses the investment portfolio, the financial assets 

valuation, and the financial risk evaluation and mitigation during the financial capital investment 

in the capital markets with the aim to get an increased return premium in the short and long time 

periods. Chapter 8 confers the quantum winning virtuous investment strategies creation and 

execution, using the inductive, deductive, abductive, quantum logics during the financial capital 

investment in the capital markets with the aim to get an increased return premium in the short 

and long time periods. Conclusion summarizes all the important research findings and discusses 

their theoretical and practical implications, using the general-audience language. 
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Chapter 1 

 

Financial capital markets from ancient time to present time 

 

The capital comprises all the forms of stock-wealth, which can be used by the human to 

create the new wealth with application of human labour, aiming to satisfy the man’s basic and 

extended needs, education requirements, professional interests, cultural necessities toward the 

high social status achievement in a prosperous harmonious society in Marx (1867, 1893, 1894), 

von Böhm-Bawerk (1884, 1889, 1921), Hirsch (1896). 

The first capital markets were established with the goal: to make it possible to conduct 

the basic financial value exchanges between the economic agents in the economies of the scales 

and the scopes since around 7th C.B.C. In these capital markets in the economies of the scales 

and the scopes, the new wealth synthesis process have been realized, using the three main 

objects: the Matter/Land, Labour and Capital in Joseph Penso de la Vega (1668, 1996), Mortimer 

(1765), Smith (1776, 2008), Ricardo (1817, 1821), Bentham (1839), Mill (1862), Hirsch (1896)). 

Fig. 1 shows the new wealth creation by means of the synthesis process, using the three 

objects: Matter, Labour and Capital (the Land, Labour and Capital in the Political Economy). 

 

Fig. 1. New wealth creation synthesis process with three objects: Matter, Labour and Capital. 



 

10 

 

The value of the capital can be measured with an application of the money in frames of 

the proposed capital pricing theories in the finances/economics sciences. The money represents a 

legally-established measure of wealth’s value, a freely-exchangeable unit of wealth’s value 

equivalent storing, a mean of wealth’s value equivalent payment and a media of wealth’s value 

equivalent exchange, enabling to perform the wealth exchange operations during its free 

circulation process among the economic agents in the economies of the scales and the scopes. 

The money is one of the central subjects of research in the capital theory in the political economy 

science in Smith (1776, 2008), Marx (1867; July, 1893; October, 1894), Bagehot (1873, 1897), 

von Böhm-Bawerk (1884, 1889, 1921), Hirsch (1896), von Mises (1912), Keynes (1936), Piketty 

(August 2013, August 15 2014), Dodd (2014), Stiglitz (2015, 2016). 

Fig. 2 pictures the money definition as the unit of payment and the medium of exchange. 

 

Fig. 2. Money definition. 

Over the centuries, the money in the form of the paper money, paper notes and metal 

coins served mainly as the means of payments exchange in the capital markets in Del Mar 

(1894), Cook (1958), Carson (1962), Crawford (1970), Balmuth (1971), Thompson, Kraay, 

Morkholm (editors) (1973), Kagan (1982), Price (1983), Wallace (1987, 1989), Howgego 

(1990), Karwiese (1991), Thiveaud, Sylvain (1995), Davies (2002), Moroz V S, Moroz V S 

(September 2014), Yeoman (2014). The multiple historical findings confirm the fact that the 

financial transactions with the paper money, paper notes, and metal coins began to be introduced 

in mainland China since the time of the Song and Yuan dynasties. Presently, they are being used 
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in all the economies of the scales and the scopes, facilitating the domestic/international trade by 

the goods and services in various countries in Del Mar (1894), Cook (1958), Carson (1962), 

Crawford (1970), Balmuth (1971), Thompson, Kraay, Morkholm (editors) (1973), Kagan (1982), 

Price (1983), Wallace (1987, 1989), Howgego (1990), Karwiese (1991), Thiveaud, Sylvain 

(1995), Davies (2002), Moroz V S, Moroz V S (September 2014), Yeoman (2014). 

In the course of practical money use, the money’s design has been improved due to the 

multiple inventions of the writing, arithmetic, chemistry, physics, astronomy and philosophy 

during the historical evolution of mankind in the organized societies over the centuries in Landes 

(1998), Thiveaud, Sylvain (1995). The contemporary money design, meaning and impact on the 

value payments cycles in the classic economies of the scales and the scopes were researched in 

Smith (1776, 1991), Ricardo (1816, 1951), Fisher (1933), Keynes (1936), Redlich (1951), 

Baumol (1952), Butlin (1953), Tobin (1956), Tobin (1963), Friedman, Jacobson, Schwartz 

(1963), Hayek (1974, 1976a, b, 1978), Checkland (1975), Galbraith (1976), McKinnon (1979), 

Fama (1980), Suhr (1989), Kennedy (1989), Whitesell (1989, 1992), Woodford (2003), King 

(August 27 1999, November 1999), Berk (September 2002), Williams, Anderson (March 2007). 

A measurement accuracy of the financial capital value depends on a number of 

(un)objective factors: the payment unit, the monetary system, the financial system, the financial 

arithmetic, the mathematics principles in the capital market in the economy of the scale and the 

scope. In fact, a measurement accuracy of the financial capital value may slightly differ in 

various financial systems in the economies of the scales and the scopes. 

The central banks played a pivotal regulatory role in the financial capital evaluation, 

accumulation and distribution processes in the debt and equity capital markets in the economies 

of the scopes and the scales, including the Bank of Amsterdam (1609) in The Netherlands, 

Sveriges Riksbank (1664) in Sweden, Bank of England (1694) in England, since XVI century 

until present time in Joseph Penso de la Vega (1668, 1996), Mortimer (1765), Bagehot (1873, 

1897), Roseveare (1991), Capie, Fischer, Goodhart, Schnadt (1994), Quinn, Roberts (2006). The 

fundamentals on the financial capital evaluation, accumulation and distribution processes in the 

debt and equity capital markets in the economies of the scopes and the scales were researched by 

the eminent scientists over the recent centuries in Smith (1776, 2008), Marx (1867; July, 1893; 

October, 1894), Bagehot (1873, 1897), von Böhm-Bawerk (1884, 1889, 1921), Hirsch (1896), 

von Mises (1912), Keynes (1936), Piketty (August 2013, August 15 2014), Dodd (2014), Stiglitz 

(2015, 2016). The modern financial systems at the national/global levels have been strongly 

influenced by the Austrian school of the financial/economic thinking, namely by the Austrian 

economists from the Chicago school of financial/economic thinking in Chicago, USA in von 
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Böhm-Bawerk (1884, 1889, 1921). Regulating a capital market through the monetary and 

financial policies in the modern financial systems, the central bank focuses on the two main 

functional tasks in Owen (1919), Willis (1923), Meltzer (2003, 2009a, b), Fox, Alvarez, 

Braunstein, Emerson, Johnson, Johnson, Malphrus, Reinhart, Roseman, Spillenkothen, Stockton 

(2005), Bernanke (2013), Ledenyov D O, Ledenyov V O (December 11-12 2015), Ledenyov D 

O, Ledenyov V O (2016s): 

1. The financial liquidity provision; 

2. The financial liquidity regulation. 

The central bank fulfills its principal mission by regulating the three main sorts of the 

money in the capital market in the economy of the scale and the scope in Selgin, White (1994): 

1. The natural money based on a single commodity; 

2. The multiple commodity money; 

3. The no base money. 

The central bank issues/distributes/regulates a wide range of the value payments means in 

the capital market in the economy of the scale and the scope in Goodhart (1989, 2000): 

1. The metal coins, made of precious metals; 

2. The paper currencies, made of multiple layers of paper/cotton; 

3. The paper checks, made of multiple layers of paper/cotton; 

4. The wired payment orders, existing in the form of electronic signals; 

5. The electronic money, appearing in the form of electronic signals; 

6. The network money, existing in the form of electronic signals; 

7. The Bitcoin/Ethereum blockchains, existing in the form of electronic signals. 

The Bitcoin/Ethereum are classified as the digital crypto currencies/the money exchanges 

with the blockchain secure encryption/decryption/arbitration technologies in a form of the 

executable software code in the distributed decentralized data network such as the Internet of 

Things. The digital currencies introduction results in a pervasive lowering of transaction cost. 

The following digital currencies system definitions are accepted in Antonopoulos (2014, 2016): 

1. The Bitcoin/Ethereum are the digital currencies; 

2. The blockchain is a distributed relational database with the blocks of code; 

3. The smart contract is a small software program to represent the financial products; 

4. The proof of work is a security concept for the digital currencies; 

5. The proof of stake is a security concept for the digital currencies; 

6. The miner is a group of users with the biggest computer power; 

7. The blockchain scaling is a methodology to scale the blockchain. 
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Fig. 3 provides the information on various sorts of the existing money in connection with 

the money bases in the modern financial systems in the economies of the scales and scopes. 

 

Fig. 3. Money types in financial system. 

Fig. 4 shows the possible means of value payment in the modern financial systems in the 

economies of the scales and scopes. 

 

Fig. 4. Means of value payment in financial system. 
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In addition to central bank’s goal to facilitate a sustainable development of the economy 

of the scale and the scope, it constantly changes the interest rates on the money loans to the 

commercial/investment banks, as well as, it adjusts the foreign currencies exchange rates 

between the national currency and the major foreign currencies in the frames of the following 

central bank’s policies in Ledenyov D O, Ledenyov V O (2016s): 

1. The monetary stability policy; 

2. The financial stability policy. 

As we know, the quantum physics has had the three major development stages, including 

the light quantum theory creation in Planck (1900c, d, 1901, 1914); the atom quantum theory 

development in Bohr (1922); and the wave equation derivation in Schrödinger (1926 a, b). 

Discussing the nature of money together with its econophysical properties, we would like to use 

this opportunity to propose the Ledenyov quantum theory on the dual nature of the money in the 

financial system in the economy of the scale and the scope. It makes sense to explain that the 

Ledenyov quantum theory on the dual nature of the money in the quantum econophysics is 

formulated in an analogy with the Planck quantum theory on the light in the quantum physics in 

Planck (1900c, d, 1901, 1914). 

The Ledenyov quantum theory on the dual nature of the money postulates that the money 

has the dual econophysical nature in the financial system in the capital market in the economy of 

the scale and the scope: 

1. The money can be treated as a particle in frames of the particle theory of the 

money. The money particles could only be emitted in the quantized forms (the certain money 

nominal) by the treasure. The treasure on the central bank request could add/subtract these 

money particles to/from the financial system in the economy of the scale and the scope. The 

money particles of different values in the financial system in the economy of the scale and the 

scope could be filtered with an application of the particle filters and statistically analyzed with an 

application of the statistical distributions in the mathematic science; 

2. The money can be considered as a wave in the frames of the wave theory of the 

money. These money waves with the certain wavelengths (the certain money nominal) could 

only be emitted in the quantized forms (the certain money nominal) by the treasure. These united 

waves could create the money flows in the financial system in the economy of the scale and the 

scope. The central bank could adjust the level of the liquidity in the financial system by 

adding/subtracting the money flows to/from the financial system during the corresponding 

regulatory policies introduction in the case of the quantitative easing/restricting policies 

implementations. The real mechanisms of the central bank’s regulatory policies introduction 
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towards the quantitative easing/restricting policies implementations could be realized through: 1) 

the low-interest-rates money loans provision to the commercial banks by the treasury as ordered 

by the central bank, aiming to add the liquidity to the real/speculative sectors of the economy of 

the scale and the scope; or 2) the treasure bills selling to the commercial banks by the treasury as 

ordered by the central bank, aiming to subtract the liquidity and decrease the inflationary 

expectations from/at the real/speculative sectors of the economy of the scale and the scope. 

Presently, the necessary infrastructure for the electronic financial transactions realization 

at the financial data processing centers includes the computer servers, the remote terminals and 

the data communication networks. Thus, the interconnected remote terminals, including the 

ATM terminals, desktop computers, laptops, mobile phones and mobile bracelets complete the 

financial transactions by connecting to the computer servers via the software programs with the 

implemented communication protocol stacks, using the optical/wireline/wireless data networks 

with the high speed data rates transfer capabilities. More specifically, we can higlight the 

following hardware/software technological advancements in the information communication 

technologies (ICT) to implement the electronic financial transactions in the banking industry in 

Gabor (1946), Shannon (1948), Oppenheim, Schafer (1989), Simon, Hinedi, Lindsey (1995), 

Proakis, Manolakis (1996), Prisch (1998), Wanhammar (1999), Sklar (2001), Rice (2008), 

Ledenyov D O, Ledenyov V O (2015a): 

1. Hetero-Junction Bipolar Transistors (HBT), High Electron Mobility Transistors 

(HEMT), Field Effect Transistors (FET), Metal Semiconductor Field Effect Transistors 

(MESFET), Metal Oxide Semiconductor Transistors (MOSFET), which are made of the Silicone 

Carbide (SiC), Gallium Arsenide (GaAr), Germanium Nitride (GeN) wide energy band 

semiconductor junctions, operating from the low frequencies to the ultra high frequencies range; 

2. Very Large Scale Integrated (VLSI) circuits with the high density of the 

transistors, which operate at the ultra high frequencies range (GHz range); 

3. The Digital Signal Processors (DSP), which can be designed in the forms of the 

standard DSP chipsets as well as the Field Programmable Gate Arrays (FPGA) chipsets; 

4. The real-time operational systems like the VxWorks, QNX, Android, iOS, which 

execute the compiled real-time software programs at the microprocessors/microcontrollers in the 

radio-transceivers and remote wireless/wireline terminals; 

5. The near real-time software programs made in the Assembly and C languages, 

which can be compiled to encode/decode the headers and the data payload envelops in the 

protocol stacks at the information transmission process in the wireline/wireless/optical data links 

as well as to make functional automatisation of electronic devices in the electronics; 
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6. The high stable operation systems like the Windows, Linux, Unix, which execute 

the compiled software programs at the big computer servers / the desktop computers fast enough; 

7. The object oriented software programs in the C++, Java++, which can be 

compiled to operate with the distributed relational databases at the operation systems at the big 

computer servers and the desktop computers reliably; 

8. The high speed optical communication networks, which can function at the 

synchronous transfer mode (SONET) and the asynchronous transfer mode (ATM), transferring 

the encoded data at the long distances at the high data rates over the short time; 

9. The in-fiber optical devices and components: the optical amplifiers, optical 

couplers, optical circulators, optical splitters, optical phase shifters, optical phasars, optical dense 

wave division (de)multiplexers (WDM), made of the in fiber Brag gratings, the LiNbO crystals, 

the Si ultrasonic transducers and the single/multiple filaments optical fibers; 

10. The wireless communication networks such as the Latest Technology Evolution 

(LTE)/Universal Mobile Telecommunication System (UMTS)/Wideband Code Division 

Multiple Access (WCDMA), which may transfer the encoded data over the wireless channel at 

the short/long distances at the high data rates over the short time; 

11. The quantum cryptography for the quantum data communication protocols for the 

quantum optical/space/wireless/wireline/ communication networks, based on the quantum 

encryption techniques in the quantum mechanics, allowing the secure quantum data 

communications over the long distances in the space domain over the certain time periods; 

12. The quantum random number generators in the quantum processors, which can 

allow to perform the very accurate supercomputer modeling, the very accurate quantum 

computer modeling and the quantum secure data communications over the long distances in the 

space domain at the selected time periods. 

Continuing our formidable voluminous research, let us say that the modern progress in 

the information communication technologies made it possible to formulate and implement a 

concept on the electronic money in the modern financial systems in the economies of the scales 

and the scopes in 1986. The electronic money (e-money) is financially defined as the electronic 

store of monetary value on a technical device to make payments without necessarily involving 

bank accounts in the transaction, but acting as a prepaid bearer instrument in European Central 

Bank (August 1998). More clearly, the electronic money is based on a complex system of the 

electronic payments instruments (the digital cash, digital purse, stored-value/debit/credit cards), 

the financial processes (the debit, credit calculation), the information processing (the 

mathematical numbers computing and the storing of information at the data centers) and the 
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communication networks (the multilayered data communication protocols and the 

virtual/physical data networks) in Wallace (1986), Bauer (1995), US Treasury September (1996), 

Hitachi Research Institute (1997), European Central Bank (August 1998), Organization for 

Economic Cooperation and Development (OECD) (2002), Bank for International Settlements 

(BIS) (2004), Bank of Japan (2008, 2009), Ledenyov V O, Ledenyov D O (2016s). 

In the quantum physics, the authors invented the magnetic flux qubit; and then, designed 

a chipset of the quantum random number generator on the magnetic flux qubits (1024 

QRNG_MFQ) for the first time Kharkiv, Ukraine in 1991, working to improve the 1024 

QRNG_MFQ chipset design at Technical University of Denmark in Lyngby, Denmark in 1996-

1997. We frequently discussed the 1024 QRNG_MFQ chipset at the international conferences, 

including the seminars at Leiden University in The Netherlands in 1998, and the University of 

Toronto in Canada in 1998. At later date, we discovered that the magnetic knot of vortex is in an 

extreme quantum limit in the quantum physics for the first time in Kharkiv, Ukraine in 1998. We 

designed a chipset of the quantum memory on the magnetic vortices knots in Kharkiv, Ukraine 

in 1999, making a report on a chipset of the quantum memory on the magnetic vortices knots at a 

Marconi seminar at Birmingham University in the United Kingdom in 2000, contributing to a 

new era of the intensive research and development (R&D) programs in the field of the quantum 

computing in the quantum physics in Ledenyov D O, Ledenyov V O (2015a). 

In the finances, we expressed a general idea on a possible creation of the quantum money 

in 2000. At later date, we decided to formulate a detailed concept on the quantum money, 

introducing the quantum money (q-money) as a newest value storing/not storing unit, a mean of 

payment and an exchange medium for the first time in Ledenyov D O, Ledenyov V O (2015m). 

Of course, the quantum money (q-money) can be considered as a more convenient, financially 

innovative, technologically attractive and user/issuer friendly value storing/not storing unit, 

mean of value payment, and exchange medium in the advanced financial systems within the 

quantum economies of the scales and the scopes in Ledenyov D O, Ledenyov V O (2015m). The 

main financial idea behind the quantum money (q-money) is to establish a value storing/not 

storing q-money, which is most innovative, technologically advanced, financially efficient, 

economically sustainable, socially equitable, politically democratic in the financial systems 

within the economies of scales and scopes, aiming to achieve the millennium development goals 

in Ledenyov V O, Ledenyov D O (2015m, 2016s). 

The introduction of the electronic money and the quantum money in the capital markets 

in the finances creates a strong necessity for the national governments, central banks and the 

international regulatory bodies to introduce a new regulatory international policies framework 
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with the aim to govern the processes of the emission, distribution, storing, and evaluation of the 

new money by the treasures in the financial systems in the economies of scales and scopes in 

Ledenyov V O, Ledenyov D O (2016s). 

Fig. 5 depicts the money design evolution in financial system over the time. 

 

Fig. 5. Money design evolution in financial system in time. 

 

Once again, the money emission, distribution, storing, and evaluation is normally 

conducted by the national treasures and governed by the central banks, which create and 

implement the monetary stability policy, financial stability policy, and other regulatory policies. 

Indeed, the central bank can implement its policies by adjusting the interest rates on the money 

lending as well as by adding/subtracting the money flow (the liquidity) to/from the financial 

system in the selected economy of the scale and the scope, going from the macroeconomic 

indicators. The commercial and investment banks can lend the money on the interbank market, 

depending on the corresponding macroeconomic and microeconomics indicators. The 

macroeconomics indicators are uniquely defined by the economic output fluctuations in the time. 

There are several business cycles, which are distinguished by the financiers/economists: 

1. The Juglar economic cycle in Juglar (1862); 

2. The Kondratiev economic cycle in Kondratieff (1922, 1925, 1926, 1928, 1935); 

3. The Kitchin economic cycle in Kitchin (1923); 

4. The Kuznets economic cycle in Kuznets (1973a, b); 
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5. The Ledenyov economic cycle in Ledenyov DO, Ledenyov VO (2015e, f, 2016s). 

Most importantly, aiming to complete the monetary and financial regulatory missions, all 

the central banks use an accumulated knowledge base in the social sciences and natural sciences: 

1. Knowledge base in the finances, the economics and the social sciences in Joseph 

Penso de la Vega (1668, 1996), Mortimer (1765), Smith (1776, 2008), Menger (1871), Bagehot 

(1873, 1897), von Böhm-Bawerk (1884, 1889, 1921), Hirsch (1896), Bachelier (1900), 

Schumpeter (1906, 1911, 1933, 1939, 1961, 1939, 1947), Slutsky (1910, 1915 1923), von Mises 

(1912, 1949), Keynes (1919, 1936, 1992), Hayek (1931, 1935, 1948, 1980, 2008), Hazlitt 

(1946), Ellis, Metzler (1949), Friedman (1953), Baumol (1957), Debreu (1959), Rothbard (1962, 

2004), Landes (1969, 1998), Krugman, Wells (2005), Stiglitz (2005, 2015, 2016), Dodd (2014), 

Ledenyov D O, Ledenyov V O (2016s). 

2. Knowledge base in the econometrics/econophysics in Schumpeter (1906, 1933), 

Bowley (1924), Fogel (1964), Box, Jenkins (1970), Grangel, Newbold (1977), Van Horne 

(1984), Taylor S (1986), Tong (1986, 1990), Judge, Hill, Griffiths, Lee, Lutkepol (1988), Hardle 

(1990), Grangel, Teräsvirta (1993), Pesaran, Potter (1993), Banerjee, Dolado, Galbraith, Hendry 

(1993), Hamilton (1994), Karatzas, Shreve (1995), Campbell, Lo, MacKinlay (1997), Rogers, 

Talay (1997), Hayashi (2000), Durbin, Koopman (2000, 2002, 2012), Ilinski (2001), Greene 

(2003), Koop (2003), Davidson, MacKinnon (2004), Cameron, Trivedi (2005), Iyetomi, 

Aoyama, Ikeda, Souma, Fujiwara (2008), Iyetomi, Aoyama, Fujiwara, Sato (editors) (2012), 

Vialar, Goergen (2009), Ledenyov D O, Ledenyov V O (2016s). 

The innovative research in the modern finance science by the central banks continues 

intensively, aiming to understand the nature of complex processes in the economics and finances 

with the theories, experiments and computer modeling in the field of econophysics. The research 

groups at the leading universities/institutions/banks make numerous attempts to re-define the 

research boundaries in the finances, applying the econophysics principles to solve the complex 

financial problems. The most recent scientific contributions by the econo-physicists have been 

summarized in Mantegna, Stanley (1999), Ilinski (2001), Bouchaud, Potters (2003), Sornette 

(2003), Yakovenko, Rosser (2009), Sinha, Chatterje, Chakraborti, Chakrabarti (2010), 

Chakrabarti B K, Chakrabarti A (2010), Aoyama, Fujiwara, Iyetomi, Sato (2012). 

Finalizing all the above introductory philosophical discussions on the capital markets 

history, let us focus precisely on the problem of the capital investment in the capital markets in 

the finances. We will prefer to continue our breathtaking learning journey in the finances by 

formulating the central problem on the financial resources investment in the capital markets with 

the aim to get an increased return premium in the short and long time periods in Chapter 2. 
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Chapter 2 

 

Formulation of problem on financial capital investment in 

capital markets 

 

In the finances, the investment means an act of allocation of the financial capital in order 

to gain a certain profit in the form of the increased investment return premium, advantage or 

interest. A problem on the investment of the financial capital in the capital markets was 

formulated in the early research books in Joseph Penso de la Vega (1668, 1996), Mortimer 

(1765), Bagehot (1873, 1897). However, on that time, the prevailing scientific opinion was that a 

highly volatile nature of capital markets makes it quite difficult to accurately analyze, predict and 

calculate the investment return premium, advantage or interest. 

A set of practical questions was raised by the investors on that time: What is the 

meaningful definition of the financial capital in the finances? What are the financial/economic 

variables suitable for the accurate characterization of the financial capital changes dynamics in 

the capital markets in the scale-frequency-time domains? What are the most appropriate 

measurement units to measure the financial/economic variables suitable for the accurate 

characterization of the financial capital changes dynamics in the capital markets in the scale-

frequency-time domains? How can the process on the investment of the financial capital in the 

capital markets in the in the scale-frequency-time domains be optimized? How can the optimal 

investment decisions on the financial capital allocation in the capital markets be taken from the 

financial, economic and legal points of view? How can the investment return premium on the 

invested financial capital in the capital markets be calculated? What is the accuracy of 

calculation of the investment return premium on the invested financial capital in the capital 

markets? How successful is the investment of the financial capital in the capital markets? There 

were no the straightforward clear answers on the above challenging financial questions on the 

financial capital investment in the capital markets on that time. A general way of thinking on the 

investment of the financial capital in the capital markets was not based on the scientific grounds, 

but rather on the investors’ intuition and basic mathematical skills. One of the main reasons of 

existed state of matters was a lack of understanding of an important fact that the problem on the 

investment of the financial capital in the capital markets can only be solved, using the advanced 

theoretical models with the differential equations in the econophysics. 
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Let us write a list of the financial/economic variables for the accurate characterization of 

the financial capital changes dynamics in the capital markets in the scale-frequency-time 

domains: 

1. Finances science (the financial capital value; the return premium value; the profit-

to-earnings value; the total risk value; the EBITDA value); 

2. Economics science (the amplitude, frequency, period, phase of the business cycle; 

the number of the economic events; the probability of the occurring economic events; the 

distributions of the occurring economic events in the scale, frequency, time domains); 

3. Mathematics science (the the number of the occurring events; the probability of 

the occurring events; the distributions of the occurring events in the scale, frequency, time 

domains; direction of vector in the multidimensional space, vector absolute magnitude, 

coordinate space); 

4. Econometrics science (the number of the economic events; the probability of the 

occurring economic events; the distributions of the occurring economic events in the scale, 

frequency, time domains; the direction of the capital flow vector in the multidimensional 

coordinate space; financial liquidity level; interest rates; total risk level); 

5. Physics science (the amplitude, frequency, period, phase of the continuous- and 

discrete- time signals; the central frequency of the of the continuous- and discrete- time signals; 

the dynamic range of the continuous- and discrete- time signals); 

6. Econophysics science (the amplitude, frequency, period, phase of the continuous- 

and discrete- time economic signals; the central frequency and the dynamic range of the 

particular continuous- and discrete- time economic signals); 

7. Psychology science (the deductive, inductive, abductive logics values; intellect 

level; decision making level; logical analysis level); 

8. Computer science (the computer model input and output values; simulation time; 

simulation accuracy; simulation quality; random number sequence quality; random number 

sequence length; operating system stability). 

9. Biology science: (the structure of the digital DNA of the economy of the scale and 

the scope). 

10. Telecommunications science: (the information generation, coding, transmission 

and storing between the economic agents in the economy of the scale and the scope; the 

asymmetric information flows between the economic agents in the economy of the scale and the 

scope; the bit error rate during the information transmission between the economic agents in the 

economy of the scale and the scope). 
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Fig. 6 shows the financial variables to characterize an investment of financial capital in 

the capital markets in the short and long time periods. 

 

Fig. 6. Financial variables to characterize investment of financial capital in capital markets in 

short and long time periods. 

 

Let us focus on the two most important developments, which have greatly contributed to 

the clarification of the problem on the investment of the financial capital in the capital markets: 

1. The creation of the econometrics, including the statistical distributions theories 

and the probability theory, which have been developed in the research works in De Laplace 

(1812), Bunyakovsky (1846), Chebyshev (1846, 1867, 1891), Markov (1890, 1899, 1900, 1906, 

1907, 1908, 1910, 1911, 1912, 1913), Bachelier (1900, 1914, 1937, 19 May 1941) Slutsky 

(1922a, b, 1925a, b, 1927a, 1937a, b), Courtault, Kabanov, Bru, Crépel, Lebon, Le Marchand 

(2000), Bachelier, Samuelson, Davis, Etheridge (2006). 

2. The creation of the econophysics, including the heat transfer theory (the thermal 

conductivity theory), the Brownian motion theory, and the probability theory in Bunyakovsky 

(1825), Bachelier (1900, 1914, 1937, 19 May 1941), Einstein (1905, 1956), Einstein, 

Smolukhovsky (1936), Brush (1968, 1977). 
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Fig. 7 shows the illustration of the Gauss normal distribution of the probability of events. 

 

 

Fig. 7. Gauss normal distribution of probability of occurring events. 

 

Fig. 8 provides an illustration of the valuable financial papers prices evolution estimation 

with the probability theory in the finances in Bachelier (1900, 1914, 1937, 19 May 1941). 

 

 

Fig. 8. Illustration of the valuable financial papers prices evolution estimation with the 

probability theory in the finances in Bachelier (1900, 1914, 1937, 19 May 1941). The three 

Gauss normal distributions of the probabilities of the valuable financial papers prices at various 

time periods of 1, 5, 10 years are depicted. 

 

In the econophysics, we can pretend to precisely characterize the money in the capital 

markets by comparing the money in the finances to the small particles in the physics: 
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1. The money in the finances can be compared to the small particles in the physics; 

2. The money can spread randomly in the financial system over the time in analogy 

to the case, when the small particles can spread randomly in the gas/liquid/condensed matter 

over the time; 

3. The money movement in the financial system over the time can be characterized 

as the fractional Brownian movement similarly to the case, when the small particles 

displacement in the gas/liquid/condensed matter under the potentials difference over the time can 

be characterized as the fractional Brownian movement; 

4. The money movement in the financial system over the time can be ballistic or 

diffusive or captivated. In the diffusion case, the money can diffuse in the financial system over 

the time in analogy to the case, when the small particles can diffuse in the gas/liquid/condensed 

matter over the time in agreement with the classic diffusion principles in the chemistry/physics; 

5. The money can be characterized by the discrete-time signals with the discretely 

changing money’s parameters in the diffusion-type financial systems over the time similarly to 

the case, when the small particles can be characterized by the discrete-time signals in the 

diffusion-type gas/liquid/condensed matter systems with the discretely changing 

chemical/physical parameters over the time; 

6. The money can exhibit the discrete-time multi-fractal properties in the diffusion-

type financial system in the scale-time domains over the time in analogy to the case, when the 

small particles can demonstrate the fractal properties in the diffusion-type gas/liquid/soft-

condensed matter systems in the scale-time domains over the time. 

Let us take a minute and explain that, in the physics, all the existing electromagnetic 

signals in our nature can be conditionally classified in the two broad categories: 

1. The continuous-time signals, which can be studied with the continuous-time 

signals filtering theory and the continuous-time signals processing theory in the electrodynamics 

science; the physics science; the electrical, electronics, computer engineering science in Maxwell 

(1890), Ledenyov D O, Ledenyov V O (2015a); 

2. The discrete-time signals, which can be researched with the discrete -time signals 

filtering theory and the discrete -time signals processing theory in the electrodynamics science; 

the physics science; the electrical, electronics, computer engineering science in Wiener (1923, 

1930, 1949), Ito (1944, 1951a, b, 2000), Pugachev (1944, 1956a, b, 1960, 1961, 1962, 1971, 

1973, 1974, 1975, 1974, 1978, 1979a, b, 1980a, b, 1981, 1982a, b, 1984, 1985, 1986), Pugachev, 

Sinitsyn (1986, 1989, 1990, 1999, 2004), Pugachev, Sinitsyn, Shin (1986a, b, 1987a, b, c), 

Bartlett (1954), Tukey (1957), Stratonovich (1958, 1959a, b, 1960a, b, 1961, 1964, 1965, 1966, 
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1967a, b, 1968, 1975), Stratonovich, Kuznetsov, Tikhonov (1965), Kalman, Koepcke (1958, 

1959), Kalman, Bertram (1958, 1959), Kalman (1960a, b, 1963), Kalman, Bucy (1961), 

Oppenheim, Schafer (1989), Simon, Hinedi, Lindsey (1995), Proakis, Manolakis (1996), Prisch 

(1998), Wanhammar (1999), Sklar (2001), Rice (2008), Ledenyov D O, Ledenyov V O (2015a). 

Let us clarify that, in the finances, the continuous- and discrete- time signals can be 

generated by the oscillating economic/financial variables over the time: 

1. The continuous-time signals have been researched with the continuous-time 

signals filtering theory and the continuous-time signals processing theory in application to the 

business cycles of GDP(t), GNP(t), GIP(t), PPP(t) in the economics science in Juglar (1862), 

George (1881, 2009), Kondratieff (1922, 1925, 1926, 1928, 1935, 1984, 2002), Kitchin (1923), 

Schumpeter (1939), Burns, Mitchell (1946), Dupriez (1947), Samuelson (1947), Hicks (1950), 

Inada, Uzawa (1972), Kuznets (1973a, b), Ledenyov D O, Ledenyov V O (2013c, 2015d); 

2. The discrete-time signals have been researched with the discrete-time signals 

processing theory in application to the business cycles in the economics science and the foreign 

currencies exchange rates in the finances science in Ledenyov V O, Ledenyov D O (2016s). 

Fig. 9 shows the two signals groups by the oscillating financial variables in the finances. 

 

Fig. 9. Classification of signals by oscillating financial variables in finances. 
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Continuing our research discussion, we would like to demonstrate the continuous- and 

discrete- time signals waveforms in the time domain, S1(t) and S2(t). 

Fig. 10 shows the continuous-time signal in the finances in Maxwell (1890), Ledenyov D 

O, Ledenyov V O (2015a). Fig. 11 demonstrates the discrete-time signal in the finances in 

Wanhammar (1999), Ledenyov D O, Ledenyov V O (2015a). 

 

Fig. 10. Continuous-time signal by oscillating 

financial variables in finances. 

 

Fig. 11. Discrete-time signal by oscillating 

financial variables in finances. 

 

The continuous time signals can be filtered out by the continuous-time filters; and the 

discrete-time digital signals can be filtered by the discrete-time digital filters. 

Fig. 12 shows an illustration of the function of the continuous-time signal filter in 

Ledenyov D O, Ledenyov V O (2015a). Fig. 13 demonstrates an illustration of the function of 

the discrete-time signal filter in the finances in Wanhammar (1999), Ledenyov D O, Ledenyov V 

O (2015a). 

 

Fig. 12. Continuous-time signal filter in 

finances. 

 

Fig. 13. Discrete-time digital signal filter in 

finances. 
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In the frames of the discrete-time signal processing theory, the discrete-time events can 

also be analyzed from their scaling properties point of view. More clearly, it was found that a 

mathematical set of valuable financial papers prices may exhibit a repeating pattern that displays 

at various scales over the time, then it was defined as a fractal in Mandelbrot (1975a, 1977). 

Therefore, it was assumed that the fractal theoretical model can be used to predict an evolution 

of the valuable financial papers prices in the scale-time domains in Mandelbrot (1997), 

Mandelbrot, Hudson (March 7 2006). Indeed, the scaling properties by the discrete-time events 

in finances, physics, electronics have been studied with an application of the chaos science by a 

number of famous scientists over recent decades in Mosekilde (1996-1997), Demenok (2011). 

The multi-fractals scaling theory was formulated in Mandelbrot (1960, 1963a, b, 1965, 

1965, 1967a, b, 1969, 1971, 1972, 1975a, b, 1977, 1982, 1997, May 7 2006), Mandelbrot, Taylor 

H M (1967), Mandelbrot, van Ness (1968), Mandelbrot, Wallis (1969). The multi-fractals theory 

intended to surpass the critical limitations of the classical theoretical models like the fractional 

Brownian motion in Mandelbrot (1997), Mandelbrot, Hudson (March 7 2006). In a multi-fractal 

theoretical model, the continuous spectrum of exponents (the fractal dimensions) is applied to 

characterize the complex systems in Mandelbrot (1960, 1963a, b, 1965, 1965, 1967a, b, 1969, 

1971, 1972, 1975a, b, 1977, 1982, 1997), Mandelbrot, Taylor H M (1967), Mandelbrot, van Ness 

(1968), Mandelbrot, Wallis (1969), Harte (2001), Ausloos (2000), Harte (2001), Kantelhardt, 

Zschiegner, Koscielny-Bunde, Havlin, Bunde, Stanley (2002), Norouzzadeh, Rahmani (2006), 

Kim, Yoon (2004), Jiang, Ma, Cai (2007), Jiang, Zhou (2009), Liu, Qian, Lu (2010), Wang, Yu, 

Suo (2012), Trenca, Plesoianu, Căpusan (2012). 

Speaking about the precise characterization of the money during the financial capital 

investment in the capital markets, we think that it can certainly be done in terms of the fractal 

and multi-fractal theories by observing, registering and analyzing the scaling properties of the 

discrete-time events (the money properties), characterized by the discretely changing parameters 

in the time-scale domains. For example, the prices of various investment assets in the capital 

markets can exhibit the repeating patterns that appear at various scales over the different time 

periods. It happens, because the prices of various investment assets depend on a big number of 

the discretely changing financial/economic variables in the economies of the scales and scopes. 

Therefore, the multi-fractals theory in the chaos science can help the private/institutional 

investors to make their accurate assumptions on the dynamics of changes of the prices of various 

investment assets in the capital markets in the finances in Mandelbrot (1960, 1963a, b, 1965, 

1965, 1967a, b, 1969, 1971, 1972, 1975a, b, 1977, 1982, 1997, May 7 2006), Mandelbrot, Taylor 

H M (1967), Mandelbrot, van Ness (1968), Mandelbrot, Wallis (1969). 
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Fig. 14 shows an illustration of the fractal in form of Cantor set. 

 

Fig. 14. Fractal in form of Cantor set. 

 

Fig. 15 shows an illustration of the fractal in form of Koch snowflake. 

 

Fig. 15. Fractal in form of Koch snowflake. 

 

Let us discuss, at this point, our new research proposal on the quantum diffusion of the 

money in the capital markets in the finances. As we know, the classic diffusion of the money 

occurs discretely as a result of the Brownian motion of the money in the capital markets in the 

economies of the scales and the scopes at the gradient of the financial/economic potentials 

application in Shiryaev (1998a, b). It is similar to the small particles classic diffusion in the 

gas/liquid/(soft)condensed matter at the gradient of the electro-chemical potentials application in 

accordance with the classic diffusion principles in the physics in Bunyakovsky (1825), Brown 

(1828, 1829), Einstein (1905, 1956), Einstein, Smolukhovsky (1936), Brush (1968, 1977), 

Ledenyov V O, Ledenyov D O, Ledenyov O P (2006, 2012). 
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We formulate the Ledenyov theory on the quantum diffusion of the money in the capital 

markets in the economies of the scales and the scopes at the gradient of the financial/economic 

potentials application. It means that the money can experience the quantum diffusion in the 

capital markets. It is similar to the small particles quantum diffusion through the potential 

barriers in the gas/liquid/(soft)condensed matter or the multilayered junctions at the gradient of 

the electro-chemical potentials application in accordance with the quantum diffusion principles 

in the quantum physics in Andreev (February 1976). 

The Ledenyov theory on the quantum diffusion of the money in the capital markets can 

be expressed in terms of the modified Schrödinger wave function in Schrödinger (1926a, b) 
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where p is the impulse; r is the distance; t is the time; 
l
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π

  – the Ledenyov constant with 

the quantum diffusion index (QD). 

The Ledenyov theory on the quantum diffusion of the money in the capital markets can 

also be described in terms of the modified Schrödinger wave function, using the Feynman paths 

representation in Feynman, Hibbs (1965), Kleinert (2004) 
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where i i iS p dr dt= − ε∫ ∫  is the action on the money (the quantum particle) during its transposition 

along the trajectory i; ip is the propagator of the money (the quantum particle); 
iP p=∑ is the full 

propagator of the money (the quantum particle), 
l

2
QD

QD =
π

  – the Ledenyov constant with the 

quantum diffusion index (QD) in analogy with the Plank constant 
2

h
=

π
  in the physics. 

Feynman proposed to order all the basic events in the form of the Feynman paths in the 

quantum system, using the Feynman paths representation in Feynman, Hibbs (1965) 
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We suggest to order all the basic events in the form of the cross-sections of Feynman 

paths in the quantum system, using the Feynman paths representation in Feynman, Hibbs (1965) 
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Then, we can derive the following equation, going from the commutation principle 
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We can also write a set of the uncertainty principle expressions as 
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where p is the uncertainty of the money momentum; x is the uncertainty of the money 

location; ε is the uncertainty of the money energy; t∆ is the uncertainty of the time; m∆ is the 

uncertainty of the money mass; D∆ is the uncertainty of the money diffusion. 

The probability of the money (the quantum particle) presence in the given point of the 

capital markets space at the certain time moment in the econophysical state with the 

corresponding econophysical impulse is equal to 

,W = ψ∗ψ  

where * is the mathematical operation of complex conjugation. 

Fig. 16 depicts the quantum diffusion of money at the cross-sections (CS) of the Feynman 

paths in the capital markets in the finances. 

 

 

 

Fig. 16. Quantum diffusion of money at cross-sections of Feynman paths in capital markets. 

 

In Chapter 3, we will search for an optimal solution to the problem on the financial 

capital investment in the capital markets with the aim to get an increased return premium in the 

short and long time periods, using various investment products, vehicles and mediums. 
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Chapter 3 

 

Solution of problem on financial capital investment in 

capital markets, using various investment products, 

vehicles and mediums 

 

A research on the optimal investment of the financial capital in the capital markets began 

in the early research books in Joseph Penso de la Vega (1668, 1996), Mortimer (1765), Bagehot 

(1873, 1897). Despite the numerous proposed ideas, the optimal solution was not found on that 

time, because the problem on the financial capital investment in the capital markets with the aim 

to get an increased return premium in the short and long time periods is a quite challenging task 

to think about from all the points of view. One of the reasons to believe so is hidden in the fact 

that there is a big number of the changing financial/economic variables to characterize the 

financial capital investment in the capital markets. Paradoxically, the small short-term changes 

as well as the big long-term changes of the financial/economic variables may have the multiple 

unpredictable impacts on the performance of the financial capital in the capital markets. 

Making a philosophical observation on our modern life, we can say that the humans live 

in the modern information societies in the environment, consisting of the multiple layers such as 

the atmosphere, ionosphere, stratosphere and cyber-sphere. These modern information societies 

can be precisely identified by the unique digital DNA(s) in Ledenyov V O, Ledenyov D O 

(2016p, s) in an analogy with the biological objects identification in the medicine by the DNA(s) 

in Miescher (1871), Kol'tsov (December 12 1927), Watson, Crick (1953), Watson (2002, 2004), 

Gamow (1954a, b), Library of Congress (2015), DeVinne (1985), Dahm (2008), Wikipedia 

(2015i). In the modern information societies, the humans like to interact with the 

quantum/electronic/photonic devices, designed with the application of the hardware/software 

components in the complex quantum/electronic/photonic systems. The hardware includes all the 

mechanical, electronic, photonic, quantum devices, which are made of the multilayered thin 

films of the metals, superconductors, semiconductors, insulators and (non)organic compounds, 

for the automatisation/communication purposes mainly. The software includes the multilayered 

protocol stacks such as the TCP/IP protocol stack for the text/audio/video communications over 

the Internet. Therefore, it is quite natural for the engineers to design the complex 

quantum/electronic/photonic systems made of the multiple layers in the electrical, electronics 

and computers engineering, physics, chemistry, and mathematics in Oppenheim, Schafer (1989), 
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Simon, Hinedi, Lindsey (1995), Proakis, Manolakis (1996), Prisch (1998), Wanhammar (1999), 

Sklar (2001), Rice (2008), Ledenyov D O, Ledenyov V O (2015a). 

In the finances, we think that the financial capital investment in the capital markets with 

an aim to get the increased return premium in the short and long time periods can be 

characterized much more accurately, researching the multiple layers in the financial capital 

investment process with an application of the advanced theories with the differential equations 

with many oscillating financial/economic variables: 

1. Finances science (the general finances, accounting theories); 

2. Economics science (the macro-, micro-, and nano- economics theories); 

3. Business administration science (the business administration theory); 

4. Management science (the governance theory); 

5. Mathematics science (the statistic, probability, differential equations theories); 

6. Econometrics science (the financial/economic risks, signals filtering theories); 

7. Physics science (the continuous- and discrete-time signals theories); 

8. Econophysics science (the quantum macro-, micro-, nano- economics theories); 

9. Philosophy science (the philosophical thinking with scientific reasoning theory)); 

10. Psychology science (the logics, logical analysis, decision making theories); 

11. Computer science (the computer modeling theory); 

12. Engineering science (the financial engineering theory); 

13. Biology science (the DNA theory); 

14. Sociology science (the investor behaviour, the customer behaviour theories). 

However, the multiple financial/economic variables can change nonlinearly in the 

nonlinear diffusion-type financial system in the time domain, making it difficult to predict their 

magnitudes precisely in Ledenyov V O, Ledenyov D O (2016s). In addition, the multiple 

financial/economic variables can change discretely in the nonlinear diffusion-type financial 

system in the time domain, making it challenging to forecast their values accurately in Ledenyov 

V O, Ledenyov D O (2016s). Therefore, the theoretical knowledge bases in many sciences must 

be beneficial for the creation of the optimal investing models, aiming to get the increased return 

premium at the financial capital investment in the capital markets in the short and long time 

periods in Ledenyov V O, Ledenyov D O (2016s). Summarizing all the above statements, we 

think that the multidisciplinary approach in tackling of the problem on the financial capital 

investment in the capital markets with the aim to get the increased return premium in the short and long 

time periods can be regarded as a most fruitful and optimal one from the scientific point of view.  
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Fig. 17 shows the sciences with the theories, which can be used to solve the problem on 

the investment of the financial capital in the capital markets. 

 

Fig. 17. Sciences to solve problem on investment of financial capital in capital markets. 

 

Of course, an overall successful development of the investment economy of the scale and 

the scope critically depends on a created/implemented set of the regulatory policies by the state 

governments, aiming to encourage the financial capital investment into the real sector of the 

economy of the scale and the scope rather than into the speculative sector of the economy of the 

scale and the scope. The set of refined regulatory policies may represents a legislative base, 

which has to be introduced before the moment, when: 

1. The additional emission of the money in the frames of the financial liquidity 

adding policies to finance the state budget will be introduced; 

2. The additional financial resources from the international capital markets to 

finance the new business development programs will be attracted; 

3. The additional financial resources from the national capital markets to finance the 

new business programs will be collected. 
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The solution of problem on the investment of the financial capital in the capital markets 

can be derived as a result of completion of the following research stages: 

1. The investment problem formulation; 

2. The financial capital modeling; 

3. The investment process modeling; 

4. The financial system modeling; 

5. The investment problem solution. 

Fig. 18 shows the block scheme on the optimal solution search for the problem on the 

investment of the financial capital in the capital markets. 

 

Fig. 18. Multilayered theoretical modeling to find solution of problem on investment of financial 

capital in capital markets. 

 

Considering the investment process modeling, we would like to explain that the 

investment process can be viewed as a process of the financial capital investment in the capital 

markets with the goal to get an increased return premium in the short and long time periods. The 

investment process generally includes the following nine phases, which can be complemented by 

the additional phases, depending on the considered case of the research interest: 
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1. The investment process start; 6. The investment risk calculation; 

2. The investment strategy creation; 7. The investment capital allocation; 

3. The investment product selection; 8. The return premium generation; 

4. The investment vehicle selection; 9. The investment process end. 

5. The investment medium selection;  

 

Fig. 19 shows the block scheme of the investment process with the main stages 

explained. 

 

 

Fig. 19. Block scheme of investment process with main stages. 
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At this point, we can clearly see that there are the three main activities at the core of any 

investment process in the capital markets in the finances: 

1. The selection of the investment products; 

2. The selection of the investment vehicles; 

3. The selection of the  investment mediums. 

Let us conditionally draw the investment star planetary system in our abstract 

philosophical imagination with the purpose to make it easy to memorize all the three important 

components of the financial capital investment process in the capital markets in the finances. 

Fig. 20 shows the investment star planetary system in the finances galaxy. 

 

Fig. 20. Investment star planetary system in finances galaxy. 

 

In general, the problem on the investment of the financial capital in the capital markets 

can be approximately solved, using the theoretical modeling with the mathematical differential 

equations with a number of the interdependent financial/economic variables at the specified 

boundary conditions in the econometrics and econophysics sciences. The final result can only be 

obtained with a certain accuracy, which is a sum of the following accuracies: the accuracy of the 

financial capital modeling, the accuracy of the investment process modeling; and the accuracy of 

the nonlinear dynamical financial system modeling. 
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Let us focus our attention on the investment products/asset classes/instruments, which 

are being sold to the prospective investors by the financial firms/institutions in the capital 

markets at present time. We would like to give an example on the investment products by listing 

a certain number of the possible investment products such as the land, real estate, government 

bonds, companies stock, companies options, financial securities, foreign currencies, 

commodities, and antique/modern arts. We can continue this short list with many more entries, 

because a number of the innovative financial products increases every day exponentially. 

All the investment products/asset classes/instruments can be classified into the two broad 

categories: 

1. The real investment products/asset classes/instruments, which include the real 

financial products like the land, real estate, commodities; 

2. The imaginary investment products/asset classes/instruments, which include the 

synthesized financial securities and other derivatives. 

Fig. 21 depicts the investment products/instruments in the capital markets. 

 

 

Fig. 21. Investment products in capital markets. 
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Let us concentrate on the investment vehicles/intermediary , which can be used by the 

prospective private/institutions investors in the capital markets in the finances. We would like to 

give an instance of the investment vehicles, presenting a certain number of the investment 

vehicles such as the investment banks, investment funds, hedge funds, pension funds, investment 

boutiques, investment firms, investment corporations, investment groups, investment angels. 

All the investment vehicles can be classified into the two broad categories: 

1. The real investment vehicles, which include the real financial institutions like the 

banks, funds, firms; 

2. The virtual investment vehicles, which include the virtual financial institutions 

like the structured investment vehicle (SIV). 

The investment vehicles can be rated by the rating agencies, depending on the financial 

performance indicators demonstrated by the investment vehicles in the capital markets. 

Fig. 22 shows the investment vehicles in the capital markets. 

 

 

Fig. 22. Investment vehicles in capital markets. 
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Let us focus on the investment mediums, which are present in the capital markets. We 

prefer to define the investment medium as the medium of the investment products exchange in 

the capital markets. We would like to give an example on the investment mediums, providing a 

certain number of the investment mediums such as the land exchange, real estate exchange, stock 

exchange, foreign currencies exchange, financial securities exchange, commodities exchange, 

precious metals exchange, patents exchange, antique arts exchange. 

Fig. 23 provides information on the investment mediums in the capital markets. 

 

Fig. 23. Investment mediums in capital markets. 

 

In Chapter 3, we decided to divide the investment process on the multiple layers and 

shortly discussed a possible practical application of the investment products, the investment 

vehicles, the investment mediums in the investment process at the financial capital investment in 

the capital markets with the aim to get an increased return premium in the short and long time 

periods. In the forthcoming research chapters, we will comprehensively discuss an application of 

the investment products (Chapter 4), the investment vehicles (Chapter 5), the investment 

mediums (Chapter 6) in the investment process at the financial capital investment in the capital 

markets with the aim to get an increased return premium in the short and long time periods. 
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Chapter 4 

 

Investment products for financial capital investment in 

capital markets 

 

 The investment product (the investment asset class / investment instrument) is something, 

which is synthesized by the natural process or developed by the human efforts process with the 

purpose of the value estimation, the value storing and the value incrementing by the way of 

financial capital investment with the aim to get an increased return premium in the capital 

markets in the short and long time periods. There are many different types of investment 

products with the natural or artificial properties, created by the financial organizations in the 

capital markets in the finances. 

 Fig. 24 shows the investment products in the capital markets in the finances. 

 

 

 

Fig. 24. Investment products in capital markets in finances. 
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 Illustrating the investment product conception in Fig. 22, we decided to draw a 

marvelously simple picture of the star with the multiple beams of the radiating light. In our 

imagination, we can conditionally associate this image in the astrophysics with the researched 

topics in the finances by thinking abstractly and cognitively about the two things: 

1. The star, consisting of the numerous investment products in the capital markets 

galaxy; and 

2. The radiating beams of the light with the different wavelengths, corresponding to 

the specific investment product in the capital markets galaxy. 

 

4.1 Land as investment product. 

Now, let us consider the numerous investment products in the capital markets in the 

finances in details, conducting our research discussion in order of investment attractiveness of 

the investment products. We would like to begin with the consideration on the land, which is a 

scarce natural resource of limited availability on our planet. In the finances, the land can be 

classified as an investment product (an investment asset class and an investment instrument) for 

the financial capital investment with the aim to get an increased return premium in the short and 

long time periods, because the land can be freely traded at the land markets in the economies of 

the scales and the scopes. 

The straightforward investment idea by the investor is to forecast the land prices changes 

dynamics; then to invest the financial capital into the selected land at a certain time moment; 

after that moment to wait for some time period, and finally to sell the land at the certain time, 

obtaining an increased return premium at the land market in the short/long time periods. 

There may be many classifications of the land types in the economics, including the 

agricultural, urban, industrial lands, which can be evaluated, sold and purchased on the land 

markets. The land pieces can be situated at the various locations, for instance, in the central 

districts in the city or in the suburban areas far away from the downtown. Therefore, the land 

valuation depends on a number of the land properties, which uniquely characterize the selected 

land site in the land market. 

The land is freely traded at the certain prices at the land exchanges in the land markets 

worldwide, however the big landlords with a lot of the privately owned land can keep the land 

sites for the re-selling purposes only for the long time, restricting the development projects 

realization in the big cities and elsewhere. In agreement with the reputable economists’ opinions, 

the land trade / exchanges can be further stimulated by the adaptation of the progressive single 
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tax in the frames of the land value taxation theory in George (1879, 1881, 2009), Hirsch (1896), 

Morris, Heathcote (2007). 

The land investment theories and practices have been researched in Ricardo (1817, 1821), 

Denman (1956), Silberberg (1975), Veenman, Zonen (1961), Elvin, Ervin (1982), Mills, Hoover 

(1982), McFarlane (1983), Eaton (December 1984), Phipps (1984), Kaplan (Winter 1985), Fiske 

(October 7-8 1986), Wiltshaw (1986), Guzhvin (1987), Eaton (1988), Mercier (1988), Reeve 

(1988), Asako, Kuninori, Inoue, Murase (1989), Asako, Kuninori, Inoue, Murase (1997), Feder, 

Onchan (1989), Phillips, Bauer, Mercier, Mumey (1989), Phillips, Bauer, Akabua (1993), Roth, 

Barrows, Carter, Kanel (1989), Schnitkey, Taylor, Barry (1989), Barrett (1991), Kanemoto 

(1991), Lins, Hoffman, Kowalski (September 23-24 1991), Yoshida (1991), Butler, DeBraal 

(1993), Miller, Andrews (February 9 - 11 1993), Capozza, Yuming Li (1994), Werner (1994), 

Nieuwoudt (1995), Ogawa, Suzuki (1995), Ogawa Kazuo, Shin-Ichi Kitasaka, Hiroshi Yamaoka, 

Yasuharu Iwata (1996), Grepperud (February 1996), Echevarria (1997), Deininger, Feder (2001), 

Kiyotaki, West (2004), Sekine, Tachibana (March 2004), Feinerman, Peerlings (2005), 

Hennings, Sherrick, Barry (2005), Ray (2005), Turnbull (2005), Kiyotaki, West (2006), Holden, 

Deininger, Ghebru (2007), Sekine, Tachibana (2007), Głuszak (2008), Von Braun, Meinzen-

Dick (April 2009), Cotula, Vermeulen, Leonard, Keeley (2009), Cotula (2012), Fakton, van der 

Post (2010), Fischer, Shah (2010), Zoomers (2010), Abdulai, Owusu, Goetz (2011), Arezki, 

Deininger, Selod (December 2011), De Schutter (2011), Hui-Wen Koo (2011), Palyanychko 

(2011), Zagema (September 22 2011), Di Corato, Hess (September 26-28 2012), Domeher, 

Abdulai (2012), Van der Kr Pasmans, Van der Heijden (2012), Todorovic, Vasiljevic, Rajic 

(2012), Oya (2013), Xianlei Ma, Heerink, van Ierland, van den Berg, Xiaoping Shi (2013), 

Zolin, Luzi (2013), Boehlje, Baker, Langemeier (January 3-5 2014), Malashchuk (2014), 

Palenychak (2014), Arezki, Deininger, Selod (2015), Busha (2015), Szreder (2015), Bochco 

(2016), Borghesi, Giovannetti, Iannucci, Russu (2016). 

 

4.2 Real estate as investment product. 

The real estate can also be considered as one of the investment products (a fixed tangible 

investment asset class and an investment instrument) for the financial capital investment with the 

goal to get an increased return premium in the short and long time periods, because the real 

estate is freely traded at the real estate markets on a global scale.  

In fact, the real estate can be considered as a largest category of the residential, 

commercial, and industrial properties assets to make the investments in (see Johnson (2006)). 

There are the two most frequently used ways to invest in the real estate: 
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1. The direct investment in the real estate by buying the real property; 

2. The indirect investment in the real estate, using the private equity investment in 

the real estate asset class in the financial investment portfolio in Friedman (March 1971). 

In the case of the seasoned private/institutional investors, the main investment idea is to 

predict the real estate prices dynamics; then to invest (in)directly the financial capital into the 

selected real estate at a certain time moment; after that to wait for some time period, and finally 

to sell the real estate at the certain time moment, obtaining an increased return premium at the 

real estate market in the short or long time periods. 

In our days, the real estate industry can be regarded as one of the most sophisticated 

industries in Europe, USA and Asia. The real estate investment products in the real estate 

industry have been comprehensively discussed in Grebler (1954), Taylor G S, Bailey (1963), 

Wendt, Wong (December 1965), Friedman (December 1970, March 1971), Roulac (1976, 1996), 

Smith, Shulman (September–October 1976), Lusht (1978), Pellatt (1972), Chapman Findlay III, 

Hamilton, Messner, Yormark (September 1979), Ibbotson (Fall 1979), Ibbotson, Sinquefield 

(1982), Ibbotson, Siegel (1983, 1984), Ibbotson, Siegel, Love (Fall 1985), Penny (1980), 

Rystrom (1980), Burns, Epley (Winter 1982), Miles, Estey (Winter 1982), Miles, McCue 

(Summer 1982), Miles, McCue (1984), Brueggeman, Chen, Thibodeau (1984), Fogler (1984), 

Webb (1984), Webb, McIntosh (1986), Gau (1985), Gau, Wang (1990), Hartzell, Mengden 

(August 27 1986), Hartzell, Hekman, Miles (Spring 1987), Hartzell, Webb (1988), Hartzell, Liu, 

Kallberg (2004), Kuhle, Walther, Wurtzebach (1986), Kuhle (1987), Titman, Warga (Fall 1986), 

Haight, Fort (1987), Chen, Tzang (1988), Chinloy (1988), Firstenberg, Ross, Zisler (1988), 

Gyourko, Linneman (1988), Gyourko, Keim (1992), Hines (March 1988), Lusht (1988), Miller, 

Sklarz, Ordway (1988), Mooney S, Mooney K (1988), Wittner (Fall 1988), Geltner (1989), 

Goebel, Kim (1989), Rubens, Bond, Webb (1989), Sweeney (1989, 1993), Chan, Hendershott, 

Sanders (Winter 1990), Colwell, Park (September 1990), Giliberto (Summer 1990), Goetzmann, 

Ibbotson (1990), Howe, Shilling (1990), Liu, Hartzell, Grissom, Wylie (1990), McMahan 

(1990), Sagalyn (1990), Wheaton, Torto (1990), Asabere, Kleiman, McGowan (1991), Martin, 

Cook (1991), McIntosh, Liang, Tompkins (Spring 1991), Ross, Zisler (1991), Ziobrowski A J, 

Boyd (1991), Ziobrowski A J, Curcio (1991), Ziobrowski A J, Ziobrowski B J (1993), 

Ziobrowski B J, Ziobrowski A J (1995), Ziobrowski A J, McAlum, Ziobrowski B J (1996), 

Ambrose, Ancel, Griffiths (Spring 1992), DiPascuale, Wheaton (1992), Kleiman, Farragher 

(1992), Liu, Mei (1992), Brueggeman, Fisher (1993), Newell, MacFarlane (March 1994), 

Worzala (1994), Worzala, Newel (1997), Zumpano, Elder (1994), Baum (1995, 2009), Corgel, 

McIntosh, Ott (1995), Jun Han, Youguo Liang (1995), Mueller (Spring 1995), Barkham, Ward, 
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Henry (1996), Geurts, Jaffe (1996), Han (1996), Newell (1996), Newell, Webb (1996), Seck 

(1996), Solnik (1996), Bers, Springer (1997), Brueggeman, Fisher (1997), Farrell (1997), Hoesli, 

MacGregor, Matysiak, Nanthakumaran (1997), Mei, Saunders (1997), Redman, Manakyan, 

Liano (1997), Ball, Lizieri, MacGregor (1998), Chun, Shilling (1998), D’Arcy, Keogh (1998), 

Martens (1998), Svensson (1998), Adair, Berry, McGreal, Syacutekora, Ghanbari Parsa, Redding 

(Spring 1999), Keogh, D’Arcy (1999), Liao, Mei (1999), Moshirian, Pham (2000), Brounen, 

Cools, Schweizer (Summer 2001), Lee (2001, 2005, 2006a, b), McGreal, Parsa, Keivani (2001), 

Thrall (2002), Blazenko, Pavlov (2004), Deqing Diane Li, Yung (2004), Engelberts, Suarez 

(2004), Hoskin, Higgins, Cardew (Spring 2004), Loo Lee Sim, Xing Quan Zhang, Jieming Zhu 

(2004), Pi-Ying, Lai Peddy (2004), Hardin, Liano, Gow-Cheng Huang (2005), Laposa, Lizieri 

(April 13 – 16 2005), Holsapple, Ozawa, Olienyk (2006), Johnson (2006), Lim, McGreal, Webb 

(2006), Adlington, Grover, Heywood, Keith, Munro-Faure, Perrotta (December 6-8 2008), Chan, 

Hardin III, Liano, Zheng (2008), Lambie-Hanson (Fall 2008), Minye Zhang, Yongheng Deng 

(July 9 2008), Falkenbach (2009), Kurzrock, Rottke, Schiereck (2009), Edelstein, Qian, Tsang 

(2010), Lieser, Groh (2010, July 2011), Peralta-Alva (2011), Chaney, Sraer, Thesmar (2012), 

Baker, Chinloy (editors) (September 4 2014, September 8 2014), Cunat, Cvijanovic, Yuan 

(2014), Gauder, Houssard, Orsmond (2014), Lieser, Groh (2014), Anderson, Rottke, Krautz 

(2015), Hazama, Uesugi (October 2015), Maksimov, Bachurinskaya (2015), Papastamos, 

Matysiak, Stevenson (2015). 

 

4.3 Commodity as investment product. 

We have already discussed the land and the real estate as the investment products. The 

land and the real estate are also frequently regarded as the commodities. In the academic 

literature, the commodity can be described as an investment product (an investment asset class 

and an investment instrument) for the financial capital investment with the aim to get an 

increased return premium in the short and long time periods, because the fact that the 

commodities are freely traded at the global commodities markets. 

In general, the commodity investment products (the commodity investment asset classes) 

may include, but not limited to: the extracted natural resources, the processed row materials and 

some other transportable products, which are freely exchanges and traded at the global 

commodities markets. For example, the following things can be classified as the commodities in 

Gilbert (March 2010): 

1. The precious metals (the gold, silver, platinum, palladium); 

2. The industrial metals (the copper, aluminum, steel); 
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3. The extracted minerals (the potassium, calcium, iron ore); 

4. The extracted energy sources (the crude oil, heating oil, gasoline, natural gas); 

5. The generated energy (the nuclear, solar, wind energies); 

6. The harvested agricultural products (the wheat, corn, cocoa, coffee, cotton, sugar); 

7. The produced livestock (the feeder cattle, live cattle). 

The investment into the commodities has been considered as a sensible thing to do among 

the professional seasoned investors during the time of high volatility in the capital markets. The 

prime investment idea is to forecast the commodities indexes values changes dynamics; then to 

invest the financial capital into the selected commodities at a certain time moment; after that, to 

wait for the investment expectation realization for some time period; and finally, to sell the 

commodity investment products at the commodities market, obtaining the increased return-on-

investment (ROI) in the capital markets in the short or long time periods. 

The commodities indices are regularly published and updated by the investment rating 

agencies and the investment firms in Yamori (September 7 2009): 

1. The Tokyo Commodity Exchange’s Nikkei-TOCOM Commodity Index; 

2. The Goldman Sachs Commodity Index (GSCI); 

3. The Dow Jones AIG Commodity Index; 

4. The (DJ-AIGCI) Deutsche Bank Liquid Commodity Index; 

5. The Rogers International Commodity Index; 

6. The Standard & Poor’s Commodity Index; 

7. The Reuters Commodity Research Bureau Index 

8. The Deutsche Bank Liquid Commodities Index. 

There are the three most applicable ways to invest the financial capital into the 

commodities in Demidova-Menzel; Heidorn (August 2007): 

1. The direct investment into the physical commodities indices, which are freely 

traded at the commodities exchanges in the commodities markets; 

2. The direct investment into the commodity futures, which are freely traded at the 

commodity futures markets. The futures are defined as the valid business contracts to buy a 

definite quantity of the selected commodity at a certain price at a future delivery date. The 

backwardation situation occurs in the case, when the futures prices of commodities are below the 

spot prices of commodities. The contango situation has place in the case, when the futures prices 

of commodities are above the spot prices of commodities; 

3. The direct/indirect investment into the commodity producing companies stocks, 

which are freely traded at the stock exchanges in the capital markets. 
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It may be interesting to note that the prices changes dynamics of the global commodity 

derivatives such as the oil, copper and some other commodity futures derivatives may have the 

fractal nature in Mykhailovska (2014). Presumably, the prices changes dynamics of both the 

physical commodities indices and the commodity futures derivatives in the capital markets can 

be more accurately characterized in the frames of the chaos science in Baumol, Benhabib (1989), 

Blank (1991), DeCoster, Labys, Mitchell (1992), Yang, Brorsen (1993), Chatrath, Adrangi, 

Dhanda (2002). 

In this context, we would like to express our research opinion that the prices changes 

dynamics of both the physical commodities indices and the commodity futures derivatives in the 

capital markets may be much better characterized, using the recently proposed theories in the 

quantum chaos science, the quantum microeconomics science and the quantum macroeconomics 

science in Ledenyov D O, Ledenyov V O (2015h, i, j). 

The commodities and the commodities derivatives for the financial capital investment 

with the aim to get an increased return premium in the short and long time periods have been 

researched in Keynes (1923, September 1938, 1942, 1980, 1943), Hotelling (1931), Graham 

(1937), Kaldor (1939), Working (February 1948, 1949, 1960), Brennan (1958, 1991), Brennan, 

Schwartz (1985), Sharpe (1964), Sharpe, Alexander, Bailey (1995), Telser (1968), Dusak (1973), 

Lovell, Vogel (1973), Merton (1973), Stoll (1979), Stoll, Whaley (2009, 2010), Bodie, Rosansky 

(May June 1980), Breeden (1980), Spraos (March 1980), Newbery, Stiglitz (1981), Wright, 

Williams (1982), Abel (1983), Abel, Blanchard (1986), Abel, Mankiw, Summers, Zeckhauser 

(1989), Abel, Eberly (1994), Bernanke (1983), Carter, Rausser, Schmitz (April 1983), Garbade, 

Silber (1983), Edwards, Freebairn (1984), Kanbur (1984), Cox, Rubinstein (1985), Gilbert 

(September 1985, 1996), Jagannathan (1985), Taylor (1985), Fama, French (January 1987, 

December 1988), Hartzmark (1987), Chinloy (1988), Gyourko, Linneman (1988), Hirshleifer 

(1988, 1989, 1990), Lichtenberg, Ujihara (1988), Paddock, Siegel, Smith (1988), Baumol, 

Benhabib (1989), Frank, Stengos (1989), Jaffee (1989), Rubens, Bond, Webb (1989), De Gorter, 

Zilberman (1990), De Gorter, Tsur (1991), De Gorter, Nielson, Rausser (1992), De Gorter, 

Swinnen (1998), Gibson, Schwartz (1990), Kaminsky, Kumar (1990), Pindyck, Rotemberg 

(1990), Shleifer, Summers (1990), Siegel D R, Siegel D F (1990), Blank (1991), Brennan (1991), 

Chan K, Chan K C, Karolyi (1991), Subrahmanyam (1991), Williams, Wright (1991), 

Bessembinder (1992), Bessembinder, Chan K (1992), Bessembinder, Seguin (1992, 1993), 

Bessembinder, Coughenour, Seguin, Smoller (1995, Winter 1996), Deaton, Laroque (January 

1992, 1996), DeCoster, Labys, Mitchell (1992), Edwards, Ma (1992), Kolb (1992, 1996, 1997), 

Maizels (1992), Ankrim, Hensel (May/June 1993), Bleaney, Geenaway (July 1993), 
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Brueggeman, Fisher (1993), Lummer, Siegel (Summer 1993), Yang, Brorsen (1993), Dixit, 

Pindyck (1994), Satyanarayan, Varangis (March 1994), Litzenberger, Rabinowitz (December 

1995), O’Hara (1995), Sachs, Warner (1995a, b, 1997, 1999, 2001, Chambers, Bailey (1996), 

Duffie (1996), Hamilton (1996, 2005, Spring 2009a, b), Hamilton, Jing Wu (2013a b), Hamilton, 

Wu(2014), Sanders, Irwin, Leuthold (1996), Sanders, Irwin (2010a b, 2011a, b, 2013), Sanders, 

Irwin, Merrin (2010), Hoesli, MacGregor, Matysiak, Nanthakumaran (1997), Kocagil (1997), 

Schneeweis, Spurgin (1997), Schwartz (July 1997), Schwartz, Smith (July 2000), Mabro (1998), 

Pilipovic (1998), Cashin, McDermott, Scott (1999), Greenaway, Morgan (1999), Hielscher 

(1999), Irwin, Yoshimaru (1999), Irwin, Holt (2004), Irwin, Sanders, Merrin (April 20-21 2009a, 

August 2009b), Irwin, Sanders (February 2011 2012a, b), Labys, Achouch, Terraza (1999), 

Becker, Finnerty (2000), Borenstein, Bushnell, Stoft (2000), Cashin, Liang, McDermott (2000), 

Cashin, McDermott (2002), Christie-David, Chaudry, Koch (2000), De Roon, Nijman, Veld 

(2000), De Roon, Szymanowska (2010), Greer (2000), Jensen, Johnson, Mercer (2000, Summer 

2002), Routledge, Seppi, Spatt (2000), Swinnena, De Gorterc, Rausserd, Banerjeea (2000), Till 

(Fall 2000a, September 1 2000b, April 2003, 2006), Till, Eagleeye (May 2003, Fall 2005), 

Cochrane (2001), Fabozzi (2001), Kogan (November 2001, 2004), Kogan, Livdan, Yaron 

(2005), Richards, Padilla (August 5 - 8 2001), Barsky, Kilian (May 2002, 2004), Chatrath, 

Adrangi, Dhanda (2002), Cremer, Laffont (2002), Cremer, Gasmi, Laffont (2003), Ederington, 

Lee (2002), Weiner (2002), Bower, Kamel (June 2003), Sorenson (2003), Vrugt (2003), Wang 

(2003), Weiser (2003), Greer (Summer 2004), Greer (April 2005), Gorton, Rouwenhorst (2004, 

2006), Gorton, Hayashi, Rouwenhorst (2013), Longstaff, Wang (2004), Beenen (2005), 

Casassus, Collin-Dufresne (2005), Casassus, Collin-Dufresne, Routledge (December 2005), Erb, 

Harvey (May 2005, 2006), Haigh, Hranaiova, Oswald (2005), Lautier (Summer 2005), Lewis 

(April 2005), Micu (December 2005), O’Connell (December 2005), Taylor (2005), Brown 

(January February 2006), Bryant, Bessler, Haigh (2006), Campbell, Orskaug, Williams (Spring 

2006), Feldman, Till (2006), Frankel (2006), Fusaro, Vasey (September 2006), Holmes (2006), 

McNee (July 2006), Upperman (2006), Blanchard, Gali (2007), Demidova-Menzel, Heidorn 

(August 2007), Domanski, Heath (March 2007), Kat, Oomen (2007a, b), Miffre, Rallis (2007), 

Chong, Miffre (2010), Basu, Miffre (2013), Miffre, Brooks (2013), Röthig, Chiarella (2007), 

Worthington, Pahlavani (2007), Adams, Füss, Kaiser (2008), Bachmeier, Qi Li, Liu (2008), 

Bhardwaj, Gorton, Rouwenhorst (2008), Büyükşahin, Haigh, Harris, Overdahl, Robe (2008), 

Büyükşahin, Haigh, Robe (2010), Büyükşahin, Robe (2010, 2011, 2014), Büyükşahin, Brunetti, 

Harris (2010), Büyükşahin, Harris (2011), Caballero, Farhi, Gourinchas (2008), Carney (2008), 

Fabozzi, Füss, Kaiser (2008), Johnson Matthey Plc (2008), Khan, Khoker, Simin (2008), Kilian 
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(2008a, b, 2009, 2010, 2014), Kilian, Park (2009), Kilian, Vega (2011), Kilian, Vigfusson 

(2011), Kilian, Murphy (2013, 2014), Kilian, Hicks (2013), Kolos, Ronn (March 2008), Reisen 

(July 18 2008), Roache (September 2008), Roache, Rossi (July 2009), Scherer, He (2008), 

Woodward (2008), Attié, Roache1 (April 2009), Bose (2009), Du, Yu, Hayes (2009), Frankel, 

Rose (2009), Kaufmann, Ullman (2009), Korniotis (2009), Mayer (2009, 2012), Reitz, Slopek 

(2009), Smith (2009), Smith, Thompson, Lee (2013), Yamori (September 7 2009, May 20 2011, 

2011), Yung, Liu (2009), Alquist, Kilian (2010), Alquist, Kilian, Vigfusson (2013), Anzuini, 

Lombardi, Pagano (2010), Aulerich, Irwin, Garcia (2010), Baffes, Haniotis (July 2010), Baker 

(2012), Baker, Routledge (2012), Basak, Pavlova (2012), Blanchard, Gali (2010), Calvo-

Gonzalez, Shankar, Trezzi (2010), Cifarelli , Paladino (2010), Fuertes, Miffre, Rallis (2010), 

Elder, Serletis (2010), Etula (2010), Gilbert (March 2010, 2010), Hailu, Weersink (2010), 

Hernandez, Torero (2010), Nissanke (December 2010), Silvennoinen, Thorp (2010), Tang, 

Xiong (2010), Tang, Wei Xiong (2012), Tang, Zhu (2015), Wong, Smith (July 25 - 27 2010), 

Basu, Gavin (2011), Cárdenas, Ramírez, Tuzemen (December 2011), Connolly, Orsmond 

(2011), Daskalaki, Skiadopoulos (2011), Dwyer, Gardner, Williams (2011), Dwyer, Holloway, 

Wright (2012), Fattouh (2011), Ghosh (2011), G20 Study Group on Commodities (November 

2011), Hong, Yogo (2011), Inamura, Kimata, Kimura, Muto (March 2011), Lombardi, Robays 

(2011), Mou (2011), Peñaranda, Micola (2011), Reichsfeld, Roache (2011), Tilton , Humphreys, 

Radetzki (2011), Yiuman Tse, Williams (December 20 2011), UNCTAD (2011), Arbatli, 

Vasishtha (2012), Cespedes, Velasco (2012), Fattouh, Kilian, Mahadeva (2012), Gasmi, Oviedo 

(October 2012), Girardi (January 2 2012), Girardi (October 9 2012), Gruber, Vigfusson (2012), 

Henderson, Pearson, Li Wang (2012), Hong, Yogo (2012), Juvenal, Petrella (2012), Nissanke 

(2012), Rouwenhorst, Ke Tang (2012), Sockin, Wei Xiong (2012), Sockin, Wei Xiong (2013), 

Varadi (March 2012), Acharya, Lochstoer, Ramadorai (2013), Anghelache, Dincă, Sacală, 

Lixandru (2013), Aulerich, Irwin, Garcia (2013), Baumeister, Peersman (2013), Baumeister, 

Kilian (2014, 2016), Chevallier, Ielpo, Ling-Ni Boon (2013), Creti, JoÎts, Mignon (2013), 

Fattouh, Kilian, Mahadeva (2013), Heumesser, Staritz (October 2013), Hurduzeu, Hurduzeu 

(2013), Ing-Haw Cheng, Wei Xiong (2013, November 2013, 2014), Ing-Haw Cheng, Kirilenko, 

Wei Xiong (2014), Jovanovic (2013), Kang, Rouwenhorst, Ke Tang (2013), Le Pen, Sévi (2013), 

Marshall, Nguyen, Visaltanachoti (2013), Grimes, Hyland (2013), Santos (2013), Van Robays 

(2013), Venditti (2013), Adams, Glück (June 2014, August 2015), Basak, Pavlova (2014), 

Daskalakis, Kostakis, Skiadopoulos (2014), Fornero, Kirchner, Yany (2014), Gruss (2014), Jo 

(2014), Mykhailovska (2014), Sadorsky (2014), Bonato, Taschini (November 2015), Henderson, 
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Pearson, Wang (2015), Novotný (2015), Novotný, Polach (2016), Joëts, Mignon, Razafindrabe 

(November 2016). 

 

4.4 Bond as investment product. 

The bond can also be related to the investment products (an investment asset class and an 

investment instrument) for the financial capital investment with the aim to get an increased 

return premium in the capital market in the short and long time periods, because the various 

types of bonds are constantly and freely exchanged at the global bonds markets. 

Actually, there are many possible types of the inflation linked/protected 

callable/(non)callable bonds, which are issued by different market agents in the financial systems 

in the economies of the scales and scopes: 

1. The sovereign bonds; 

2. The treasury bonds; 

3. The municipal bonds; 

4. The corporate bonds; 

5. The bank bonds. 

The basic investment idea behind the investment deal with the bonds is to predict the 

bonds prices fluctuation dynamics; then to invest the financial capital into the selected bonds at a 

certain time moment; after that to wait for some time period, and finally to sell the bonds at the 

increased prices at the certain time moment, obtaining the increased return premiums at the 

bonds markets in the short or long time periods. 

The bond(s) as one of the most attractive investment products in the capital markets in the 

finances have been researched in Macaulay (1938), Dougall (1953), Burrell (1953), Hickman 

(1957), Fisher (June 1959), Francis, Archer (1971), Barro (l974), Merton (1974), Ederlngton 

(December 1974), Fischer (June 1975), Black, Cox (1976), Black (1980), Jackson (1976), Khang 

(December 1979), Ibbotson, Sinquefield (1982), Bodie, Kane, McDonald (March 1983), 

Brennan, Schwartz (1983), Kaufman, Bierwag, Toevs (editors) (1983), Blume (1987), Blume, 

Keim, Patel (March 1991), Fons (March 1987, 1990), Levy, Lerman (1988), Altman (September 

1989, Summer 1993), Asquith, Mullins, Wolff (September 1989), Tucker (Fall 1989), Varma 

(1989), Ambarish, Subrahmanyam (1990), Chance (June 1990), Rosengren (May 1990), 

Litterman, Iben (March-April 1991), Shreve, Soner, Xu (1991), Leland (November 1994), 

Merrill (January 1994), Morgan (1994), Babbel, Merrill, Panning (September 1995), 

Whittingham (Winter 1997), Zatti (1998), Narayan (August 1999), Bolton, Freixas (2000), 

Brennan, Xia (2000), Canterbery (2000), Hong, Warga (2000), Landen (2000), Campbell, 
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Viceira (2001), Campbell, Taksler (2003), Elliott, Van Der Hoek (2001), Elliott, Nishide (2013), 

Schultz (2001), Livingston, Zhou (2002, 2010), Jacoby (2003), Hunter, Simon (2004), Cochrane, 

Piazzesi (2005), Koijen, Nijman, Werker (2005), Pu Shen (2005), Alderson, Betker, Stock 

(2006), Anghelache (2006), Harris, Piwowar (2006), Pilotte, Sterbenz (2006), Bierman (2007, 

2010), Chen, Lesmond, Wei (2007), Connolly (2007), Edwards, Harris, Piwowar (2007), 

Goldstein, Hotchkiss (2007), Green, Hollifield, Schurhoff (2007a, b), Bessembinder, Maxwell 

(2008), Hanson, Liljeblom, Löflund (2008), Rosengren (2008), Santos, Winton (2008), Beber, 

Brandt, Kavajecz (2009), Dejun Xie (2009), Drut (March 2009), Webb (2009), Banko, Lei Zhou 

(2010), Chulho Jung, Shambora W, Kyongwook Choi (2010), Grasso, Linciano, Pierantoni, 

Siciliano (2010), Güntay, Hackbarth (2010), Răscolean, Szabo (2010), Schneider, Ciobanu 

(2010), Chang, Krueger (2011), Ibarra-Ramirez (June 2011), Puzyrewicz (2011), Fabozzi 

(January 16 2012), Kovner, Chenyang Wei (March 2012), Prewysz-Kwinto (2012), Prewysz-

Kwinto, Voss (2014), Zhiguo He, Milbradt (January 13 2012), Compton, Kunkel, Kuhlemeyer 

(2013), Hung-Gay Fung, Derrick Tzau, Jot Yau (2013), Janska (2013), Mazurek (2013), Booth, 

Gounopoulos, Skinner (2014), Morellec, Valta, Zhdanov (2015), Coletta, Santioni (October 

2016), Ranosz (2016), Yu-Sheng Lai (2016). 

 

4.5 Company stock and stock option as investment products. 

The firm’s preferred/common stock (the company’s shares) can be regarded as an 

investment product (an investment asset class and an investment instrument) for the financial 

capital investment with the aim to get an increased return premium in the short and long time 

periods, because the company’s stock is freely exchanged at the stock exchange in the capital 

market. 

The simple investment idea is to foresee the firm’s stock prices changes dynamics; then 

to invest the financial capital into the selected company’s stock at a certain time moment; after 

that to wait for some time period, and finally to sell the company’s stock at the certain time 

moment, obtaining an increased return premium at the stock market in the short or long time 

periods. 

Discussing the company’s stock, let us explain that the theory of the firm (the company) 

in the classic microeconomics science investigates the firm’s organizational structure, the firm’s 

functional performance, the firm’s economic variables change forecast, and the firm’s operation 

financing schemes. A big number of the research articles, reports, chapters and books on the 

theory of the firm in the classic microeconomics science have been written by the academicians 

and the practitioners in Babbage (1832), Ueda (1904, 1937), Marshall (1923), Berle, Means 
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(1932a, b), Ohlin (1933), Coase (1937), Barnard (1938, 1948, 1949, 1958), Solow (August 

1957), Modigliani, Miller (June 1958), Baumol (1959, 1962), Penrose (1959), Marris (May 

1963), Telser (1963), Williamson (1964, 1975, 1988), Cyert, March (1963, 1992), Fogel (1964), 

Manne (1965), Stigler (1968), Mano (1968-1969, 1970-1971, 1972-1973 1975-1976, 1978, 

1980-1981, 1987, 1994, 1995), Black, Scholes (1973), Black, Cox (1976), Merton (1973, 1974), 

Crew (1975), Lee (1975), Jensen, Meckling (1976), Jensen, Ruback (1983), Jensen (1986, 

September-October 1989, 1993, 2007), Jensen, Murphy (1990), Fama (1980), Fama, Jensen 

(1983, 1985), Demsetz (1983, 1997), Wernerfelt (1984, 1995), Lode Li (1986), Perrow (1986), 

Hart, Moore (1990), Hart (2011), Sterman (2000), Williamson (2002), Kantarelis (2007), 

Spulber (2009), Ledenyov D O, Ledenyov V O(2013b, 2015c). 

In recent years, the quantum theory of the firm in the quantum microeconomics science 

has been proposed in Ledenyov D O, Ledenyov V O (2015k). The quantum theory of the firm in 

the quantum microeconomics theory in the quantum econophysics science takes to an account 

the premises that there may be the quantum economic processes in the nonlinear dynamic 

economic system over the certain time period, which have to be discovered, described and 

considered in details. In this context, the quantum theory of the firm postulates that the discrete-

time transitions from one level of the firm’s economic performance to another level of the firm’s 

economic performance will occur in the nonlinear dynamic economic system at the time 

moment, when in Ledenyov D O, Ledenyov V O (2015k): 

1. The present land, labour and capital resources are (added and absorbed) / (released 

and radiated) in the form of quanta, decreasing or increasing the general energy entropy in the 

nonlinear dynamic economic system (the nonlinear medium); 

2. The disruptive scientific/technological/financial/social/political innovation(s) 

is/are introduced into or withdrawn from the nonlinear dynamic economic system (the nonlinear 

medium), creating the resonance conditions to amplify/attenuate the value of the firm’s 

economic performance, during the evolution process of the economy of scale and scope in the 

time domain (Note: the resonance can result in the increase/decrease of the energy of the 

electromagnetic wave in the electrodynamics science); 

3. The firm’s business processes population inversion mechanism is present, when a) 

the every business process in the firm can be conditionally compared to the electron in the atom, 

b) the discrete increase of business process value in the firm can be conditionally associated with 

the discrete increase of electron’s energy in the atom during the energy pumping process in the 

laser, c) the land, labour and capital resources release at the population inversion mechanism 
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realization in the firm can be conditionally regarded as the light radiation at the population 

inversion mechanism action in the laser; 

4. The derived formula to describe the discrete-time EBITDA changes during the 

firm’s economic performance variations in terms of the quantum theory of the firm is 

( ) ( ), ( )micro m n m n
EBITDA t EBITDA t EBITDA tω = = −     (1) 

( ) ( ), ' ( ) ' 'micro m n m n
firm s value t firm s value t firm s value tω = = −  (2) 

where: micro  – Ledenyov constant, 

  ω  – cyclic velocity, 

  t – time, 

  EBITDA – the Earnings Before Interest Tax Depreciation Amortization, 

  Firm’s value – the firm’s market capitalization minus the firm’s long term investments 

and debt. 

5. The Ledenyov distribution of a number of excited firms’ business processes of 

certain value at the selected level (state) in the economy of scale and scope in terms of the 

quantum microeconomics theory is 

( ) ( )( )
exp ,m nm

n micro

EBIDTA t EBIDTA tN

N T

− −
=


      (3) 

( ) ( )' '
exp ,

m n
m

n micro

firm s value t firm s value t
N

N T

 − − 
 =


     (4) 

where: micro  – Ledenyov constant, 

  mN  – number of firms’ processes of certain value at the state (m), 

  nN  – number of firms’ business processes of certain value at the state (n),  

  m nN N N= +  – general number of firms’ processes of certain value in the economy of 

scale and scope, 

  t – time, 

  T – temperature of the economy of scale and scope, which corresponds to the level of 

entropy of the economy of scale and scope (the level of information/business activities by the 

firms), 

  EBITDA – the Earnings Before Interest Tax Depreciation and Amortization, 

  Firm’s value – the firm’s market capitalization minus the firm’s long term investments 

and debt. 
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In other words, let us emphasis the fact that the quantum theory of the firm states that 

there may be the discrete-time induced transition(s) between the different levels of the firm’s 

EBITDAs (the firm’s values) in the nonlinear dynamic economic system at the time, when the 

following things are present in Ledenyov D O, Ledenyov V O (2015k): 

1. The land, labour and capital, which can be added and absorbed / released and 

radiated in the form of quanta in the nonlinear dynamic economic system (the nonlinear 

medium); 

2. The discrete-time fluctuational processes, which can appear in the form of the 

disruptive scientific/technological/financial/social/political innovation(s) that absorb or release 

the available land, labour and capital resources, creating the resonance, in the nonlinear dynamic 

economic system (the nonlinear medium) during the evolution process of the firm in the 

economy of scale and scope in the time domain; 

3. The firm’s business processes population inversion mechanism, which occurs at 

the following condition: N2/N1 >  1. 

Most importantly, the firm can be classified as the private company or the public 

company, going from the company ownership rights. In the case of the public company, the 

company’s stock is issued at the stock exchange at the initial public offering process (IPO), 

traded freely among the investors at the stock exchange, and valued by the open market at the 

stock exchange. The main reason for the private company to become the public company is to 

get an access to the financial capital, which is needed to finance the company’s present/further 

business processes towards both the sustainable effective operation and/or the new 

products/services introduction in the selected markets in Ledenyov D O, Ledenyov V O (2014b). 

The Initial Public Offering (IPO) process, including: the company initial valuation by an 

independent established audit firm, the IPO valuation at the stock exchange, the emission of the 

shares of the company’s stock at the stock exchange, the company’s stock re-evaluation by the 

open market at the stock exchange, has been researched in Ledenyov D O, Ledenyov V O 

(2014b). In general, it is necessary to remember that the initial listing requirements for the public 

companies at the stock exchanges on the various capital markets are different. The IPO 

techniques, including: the fixed-price offerings, the auctions, the book-building, depend on many 

economic factors in Ledenyov D O, Ledenyov V O (2014b). The IPO initial underpricing, the 

long-run performance and the after-market liquidity existing problems may have many different 

origins in Ledenyov D O, Ledenyov V O (2014b). The cost of acquiring capital at the stock 

exchange for the company can be calculated, using the techniques in Ideas At Work (2006), 

Ledenyov D O, Ledenyov V O (2012d), Schnoor (2006) (see Chapter 8). 
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The valuation of the initial public offering of the company equity at the stock exchanges 

in the imperfect highly volatile global capital markets with the induced nonlinearities is a 

complex task from all points of view. The Discounted Cash Flow (DCF) is a most widely used 

model of the direct valuation of the IPOs. Cogliati, Paleari, Vismara (2010) propose an equation 

to value the IPO with the DCF model: 

 

 

 

 

Cogliati, Paleari, Vismara (2010) suggest an equation to estimate the expected growth 

rates, implied in the IPO prices: 

 

 

 

 

The valuation of the initial public offering of the company equity at the stock exchanges 

has been researched in Logue (1973), McDonald, Jacquillat (1974), Kim, Ritter (1999), Ritter, 

Welch (2002), Amihud, Mendelson (1986), Titman, Trueman (1986), Koh, Walter (1989), 

Welch (1989, 1992, 1996, 2002), Cotter (1992), Mauer, Senbet (1992), Chemmanur (1993), 

Michaely, Shaw (1994), Chowdhry, Nanda (1996), Datta, Iskandar-Datta, Patel (1997), 

Ljungqvist (1997), Ljungqvist, Nanda, Singh (2001), Ljungqvist, Wilhelm (2003), Ljungqvist, 

Nanda, Singh (2003, 2006), Nanda, Youngkeol Yun (1997), Poon, Firth, Fung (1998), Aggarwal, 

Conway (2000), Kooli (2000), Lowry, Schwert (2001), Deloof, de Maeseneire, Inghelbrecht 

(2002), Fishe (2002), Giudici, Roosenboom (2002), La Porta, Lopez-de-Silanes, Shleifer (2002), 

Sanders, Boivie (2004), Cassia, Paleari, Vismara (2004), Cassia, Vismara (2009), Sanders, 

Boivie (2004), Corwin, Schultz (2005), Derrien (2005), Roosenboom, van der Goot (2005), 

Aussenegg, Pichler, Stomper (2006), Damodaran (2006), Gajewski, Gresse (2006), Paleari, 

Vismara (2007), Penman (2007), Roosenboom (2007), Thomas (2007), An, Chan (2008), 

Khurshed, Pande, Singh (2008), Rossetto (2008), Deloof, De Maeseneire, Inghelbrecht (2009), 

Jiang, Leger (2009), Bonardo, Paleari, Vismara (2010), Cogliati, Paleari, Vismara (2010), 

Adesoye, Atanda (2012), Jacob (2012), and by some other authors. 

Another point of special interest is the underpricing of the initial public offering of the 

company equity at the stock exchanges in the imperfect highly volatile global capital markets 

with the induced nonlinearities. 
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The underpricing the initial public offering of the company equity at the stock exchanges 

in the imperfect highly volatile global capital markets with the induced nonlinearities in the IPO 

process can be written as in Pennacchio (2013) 

 

 

 

where P is the closing price in the first day of trading, and PIPO is the offer price of the stocks. 

We propose the Ledenyov theory on the origins of the underpricing and long term 

underperformance effects in Ledenyov D O, Ledenyov V O (2014b), which states that the 

underpricing and long term underperformance can be explained by the changing information 

absorption capacity by the investors on the company equity value in the conditions of the 

asymmetric information flows, depending on both: 

1. The internal factors: 

a) The investor’s ability to conduct the creative imperative integrative intelligent 

conceptual co-lateral adaptive logarithmic thinking with an application of the 

inductive, deductive and abductive logics analysis as far as the fundamental value 

of company equity is concerned; 

b) The ultra fast decoding of acquired information on the fundamental value of 

company equity; 

c) The ultra fast processing of acquired information on the fundamental value of 

company equity. 

2. The external factors: 

a) The presence of the asymmetric information on the fundamental value of 

company equity between the investors and the underwriters (issuers); 

b) The agency problems in relation to the fundamental value of company equity. 

The underpricing of the initial public offering of the company equity at the stock 

exchanges has been researched in Beatty, Ritter (1986), Rock (1986), Balvers, McDonald, Miller 

(1988), Johnson, Miller (1988), Allen, Faulhaber (1989), Barry (1989), Muscarella, Vetsuypens 

(1989a, b), Muscarella, Vetsuypens (1990), Uhlir (1989), Levis (1990), Hughes, Thakor (1992), 

Aggarwal, Krigman, Womack (2002), Affleck-Graves, Hegde, Miller, Reilly (1993), Dhatt, Kim, 

Lim (1993), Drake, Vetsuypens (1993), Hanley (1993), Leleux (1993), Leleux, Muzyka (1997), 

Loughran (1993), Loughran, Ritter (1995), Loughran, Ritter (2003, 2004), Ruud (1993), 

Rydqvist (1993), Vos, Cheung (1993), Jog, Srivastava (1994), Jog, McConomy (1999), Kunz, 

Aggarwal (1994), Schultz, Zaman (1994), Degeorge (1995), Gerstein (1995, 1996), Booth, Chua 
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(1996), Lee, Taylor, Walter (1996), Pettway, Kaneko (1996), Aussenegg (1997), Brennan, 

Franks (1997), Page, Reyneke (1997), Rydqvist (1997), Spiess, Pettway (1997), Asquith, Jones, 

Kieschnick (1998), Mok, Hui (1998), Reese (1998), Theoh, Welch, Wong (1998a), Lee, Taylor, 

Walter (1999), Arosio, Giudici, Paleari (2000), Brav, Geczy, Gompers (2000), Kiymaz (2000), 

Smart, Zutter (2000), Chan, Wang, Wei (2001), DuCharme, Rajgopal, Sefcik (2001), Francis, 

Hasan (2001), Field, Sheehan (2001), Field, Sheehan (2002), Habib, Ljungqvist (2001), Hahn, 

Ligon (2004), Hoffmann-Burchardi (2001), Purnanandam, Swaminathan (2001), Rehkugler, 

Schenek (2001), Van Frederikslust, Van der Geest (2001), Bradley, Jordan (2002), Cheng, Mak, 

Chan (2002), Derrien, Womack (2002), Filatotchev, Bishop (2002), Kiss, Stehle (2002), 

Khurshed, Mudambi (2002), Lowry, Shu (2002), Schiereck, Wagner (2002), Sherman, Titman 

(2002), Derrien, Womack (2003), Ellul, Pagano (2003), Goergen, Khurshed, McCahery, 

Renneboog (2003), Gounopoulos (2003), Manigart, de Maeseneire (2003), Pham, Kalev, Steen 

(2003), Smart, Zutter (2003), Arugaslan, Cook, Kieschnick (2004), Cassia, Giudici, Paleari, 

Redondi (2004), Chahine (2004b), Chiang, Harikumar (2004), Cliff, Denis (2004), Griffith 

(2004), Hahn, Ligon (2004), Houston, James, Karceski (2004), Keloharju, Nyborg, Rydqvist 

(2004), Kremer, Nyborg (2004b), Lee, Wahal (2004), Lubig (2004), Peggy, Wahal (2004), 

Pritsker (2004, 2005, 2006), Purnanandam, Swaminathan (2004), Jagannathan, Gao (2005), Li, 

Zheng, Melancon (2005b), Nounis (2005), Pandey (2005), Pons-Sanz (2005), Aussenegg (2006), 

Ellul, Pagano (2006), Gajewski, Gresse (2006), Ljungqvist (2006), Hopp, Dreherdo (2007), 

Kerins, Kutsuna, Smith (2007), Leite (2007), Zheng, Stangeland (2007), Khurshed, Pande, Singh 

(2008), Yongyuan Qiao (2008), Coakley, Hadass, Wood (2009), Arikawa, Imad’eddine (2010), 

Elston, Yang (2010), Pennacchio, Del Monte, Acconcia (2010), Acconcia, Del Monte, 

Pennacchio (2011), Pennacchio (2013), Ferretti, Meles (2011), and by some other authors. 

One of the most intriguing questions to understand is: What would be the long term 

performance of the initial public offering of the company equity at the stock exchanges in the 

conditions of the imperfect highly volatile global capital market with the induced nonlinearities? 

The aftermarket performance is measured, using the Buy-and-Hold Abnormal Returns (BHAR), 

which are calculated for the stock i over a time period T as in Loughran and Ritter (1995), 

Cogliati, Paleari, Vismara (2010) 
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where Ri,t is the return of stock i at the time t, and N is the number of stocks in the portfolio. 

The long term performance of the initial public offering of company equity at the stock 

exchanges has been researched in Ibbotson (1975), Ritter (1991), Carter, Dark, Singh (1998), 

Dhatt, Kim, Lim (1993), Levis (1993), Keloharju (1993), Leleux (1993), Leleux, Muzyka 

(1997), Gerstein (1995, 1996), Kim, Krinsky, Lee (1995), Spiess, Affleck-Graves (1995), 

Barber, Lyon (1996a, 1997), Barber, Lyon (1996b), Barber, Odean (2008), Kothari, Warner 

(1996), Kothari, Warner (1997), Lee, Taylor, Walter (1996), Aussenegg (1997), Brav, Gompers 

(1997), Brav (2000), Steib, Mohan (1997), Su, Fleisher (1997), Sapusek (1998), Theoh, Welch, 

Wong (1998b), Spiess, Affleck-Graves (1999), Brown (1999), Dechow, Hutton, Sloan (1999, 

2000), Khurshed, Mudambi, Goergen (1999), Lyon, Barber, Tsai (1999), Reuschenbach (2000), 

Sapusek (2000), Stehle, Ehrhardt, Przyborowsky (2000), Chan, Wang, Wei (2001), Degeorge, 

Derrien (2001a), Eckbo, Norli (2001), Eckbo, Norli (2002, 2005), Gerke, Fleischer (2001), 

Gompers, Lerner (2001, 2003a, b), Jakobsen, Sørensen (2001), Severin (2001), Van 

Frederikslust, Van der Geest (2001), Blondell, Hoang, Powell, Shi (2002), Gao, Mao, Zhong 

(2002), Kutsuna, Okamura, Cowling (2002), Barondes, Nyce, Sanger (2003), Clarke, Dunbar, 

Kahle (2003), Goergen, Khurshed, McCahery, Renneboog (2003), Gounopoulos (2003), Kraus, 

Burghof (2003), Neuhaus, Schremper (2003), Schultz (2003), Chahine (2004a), Kooli, Suret 

(2004), Lubig (2004), Alvarez, Gonzalez (2005), Drobetz, Kammermann, Wälchli (2005), 

Jaskiewicz, Gonzàlez, Menéndez, Schiereck (2005), Pandey (2005), Gajewski, Gresse (2006), 

Pastor-Llorca, Poveda-Fuentes (2006), Arnold, Fishe, North (2007), Cassia, Vismara (2009), and 

by some other authors. 

Summarizing our general discussion on the investment in the shares of the publicly traded 

stock of the public company, we would like to say that the research problem on the initial public 

offering of the company equity at the stock exchanges has been researched in Fama, Fisher, 

Jensen, Roll (1969), Fama (1970, 1998), Fama, French (1992, 1993, 1996), Fama, Hansen, 

French (2013), Akerlof (1970), Stoll, Curley (1970), Logue (1973), Logue, Rogalski, Seward, 

Foster-Johnson (2001), Reilly (1973), McDonald, Jacquillat (1974), Ibbotson, Jaffe (1975), 

Ibbotson (1975), Ibbotson, Sindeler, Ritter (1988, 1994), Benston, Smith (1976), Jensen, 

Meckling (1976), Jensen (1986), Miller (1977), Leland, Pyle (1977), Weinstein (1978), 

Kahneman, Tversky (1979), Wilson (1979), Brown, Warner (1980), Buckland, Herbert, 
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Now, let us shortly discuss the firm’s stock option, which can be considered as an 

investment product (an investment asset class and an investment instrument) for the financial 

capital investment in the capital markets with the aim to get an increased return premium in the 

short and long time periods, because the firm’s stock options are constantly issued, traded and 

exercised at the stock options market. 

Let us make a clear general definition of the option by saying that the option is a financial 

contract to buy/sell the underlying financial security at a predetermined price on a specified date. 

There may be a big number of different types of the options in the finances: 

1. The traded firms’ stock options; 

2. The allocated employee’s/executive’s firms’ stock options; 
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4.6 Financial security as investment product. 

The financial security can also be treated as an investment product (an investment asset 

class and an investment instrument) for the financial capital investment in the capital markets 

with the aim to get an increased return premium in the short and long time periods, because the 

financial securities are constantly traded at the financial securities market. 

The most popular investor’s idea is to foresee the financial securities values changes 

dynamics; then to invest the financial capital into the selected financial securities at a certain 

time moment; after that to wait for some time period, and finally to sell the financial securities at 

the financial securities market, having made an increased return premium in the short or long 

time periods. 

In general, the financial securities may include the structured credit products such as the 

financial derivative with the changing value, which depends on the values of other basic 

financial variables. The financial derivative is regarded as an insurance contract frequently. 

There are many types of derivatives, which give the fixed income investors a fully rated and 

leveraged exposure to the main credit derivatives indices in Ledenyov D O, Ledenyov V O 

(2013a): 

1. Credit Derivatives: Collateralized Debt Obligations (CDO), Constant Proportion Debt 

Obligations (CPDO), and investment protection mechanisms such as the Synthetic Collateralized 

Debt Obligations (SCDO), Credit Default Swaps (CDS), Credit Default Swap Index (CDSI), 

Loan only Credit Default Swaps (LCDS), Credit Default Swaps of ABS (ABCDS), Variance 

Swaps (VS), Constant Proportion Portfolio Insurance (CPPI), Contracts for Difference (CFD). 

The credit derivative makes it possible to transfer the credit, interest rate, price, currency, 

liquidity risks of a financial loan to other financial investor without the real sale of the financial 

loan in Lucas, Goodman, Fabozzi (2006, 2007). The Collateralized Debt Obligations (CDO) are 

based on the pool of bonds: 1) the corporate bonds, secured against the company’s balance sheet, 

or 2) the covered bonds, secured against the pools of mortgages or public-sector loans. The 

structure of the pool of bonds consists of both the riskiest slice and the conservative slice. The 

pieces of the pool of bonds are sold to the financial investors in the form of the CDOs. The 
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Synthetic Collateralized Debt Obligations (Synthetic CDO) replaces the pools of bonds with the 

Credit Default Swaps (CDS). The swaps insure against a bond default. Owners of bonds can buy 

CDS on their bonds to protect themselves. 

2. Equity Derivatives: Futures, Asian Options, Barrier Options, Compound Options, 

Look-back Options, Vanilla Stock Options (put and call options), Vix Options. 

The futures contract is an agreement to buy or sell an asset for a certain price at a 

specified time moment. The Call Option is an option to buy a certain asset by a certain date for a 

certain price (the Strike Price), and the Put Option is an option to sell a certain asset by a certain 

date for a certain price (the Strike Price), and the Stellate Option is a double option to buy or sell 

a certain asset by a certain date for a certain price (the Strike Price). It is necessary to distinguish 

the American Options vs. European Options: the American option can be exercised at any time 

during its life and the European option can be exercised only at maturity. Also, it is necessary to 

remember the distinction between the Options vs. Futures/Forwards Contracts: the 

Futures/Forward Contract gives the holder the obligation to buy/sell at a certain price, and the 

Option gives the holder the right to buy or sell at a certain price. 

3. Other Derivatives: Interest Rate Swaps. 

The financial securities, including the financial derivatives, have been researched 

intensively, beginning from the pioneering research works in Knight (1921), Fisher, Tippett 

(1928), Working (1948), Modigliani, Miller (1958), Borch (1960, 1961, 1962), Sharpe (1964), 

Akerlof (1970), Cox (1972), Black, Scholes (1973), Black, Cox (1976), Fama, MacBeth (1973), 

Merton (1974a, b), Jaffee, Russel (1976), Leland, Pyle (1977), Leland (1994), Stiglitz, Weiss 

(1981, 1983), Diamond (1984, 1991), Diamond, Rajan (2000), Fama (1985), Blazenko (1986), 

James (1987), Rudolph (1987, 1994), Berger, Udell (1990), Hellwig (1991), Berlin (1992), 

Heath, Jarrow, Morton (1992), Dewatripont, Tirole (1993), Froot, Scharfstein, Stein (1993), 

Froot, Stein (1998), Cocheo (1994), Figlewski (Summer 1994), Hull, White (1994a, b, 1996, 

2000, 2001, 2004, 2005a, b, 2008), Hull, Predescu, White (2004), Hull (2013, January 25 2014), 

Jarrow, Lando, Turnbull (1994), Jarrow, Turnbull (1995, 2000a, b), Jarrow, Lando, Turnbull 

(1997), Jarrow (2001), Jarrow, Yu (2001), Jarrow, Yildirim (2002), McAllister, Mingo (May 

1994), Neuberger (1994), Das (Spring 1995, 1998a, b, 2000), Das, Hanouna, Sarin (2009), 

Edwards (August 1995), Gorton, Pennacchi (1995), Gorton, Winton (1998), Gorton, Souleles 

(2005), Hasbrouck (1995), Longstaff, Schwartz (June 1995a, b), Longstaff, Mithal, Neis (August 

2003), Longstaff, Mithal, Neis (2005), Longstaff, Rajan (2008), Whittaker, Kumar (1995), 

Whittaker, Frost (May 1997), Altman (September 1996), Duffee (1996), Duffee, Zhou (February 

1997, November 1999, 2001), Duffie (1996a b, 1999, July 2008), Duffie, Singleton (1999, 
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2002), Duffie, Pan, Singleton (November 2000), Duffie, Gârleanu (2001), Duffie, Lando (2001), 

Duffie, Gârleanu (2003), Duffie, Filipovic, Schachermayer (2003), Hattori (1996), Hyder, 

Bolger, Leung (July 1996), Neal (May 1996), Neal, Rolph (1999), Reoch, Masters (March 

1996), Schönbucher (August 1996, 1997, Fall 1999, 2000a, b, 2003, 2006), Smithson, Holappa, 

Rai (June 1996), Drzik, Kuritzkes (July 1997), Freixas, Rochet (1997), Géczy, Minton, Schrand 

(1997), Hill (1997), Hüttemann (1997, 1998), Joe (1997), Kaufman (1997), Mahtani (August 23 

1997), Ogden (1997), Wilson (September 1997a, October 1997b), Burghof, Henschel (1998), 

Burghof, Henke, Rudolph, Schönbucher, Sommer (2005), Henke, Burghof, Rudolph (1998), 

Fabozzi (January 1998), Fabozzi, Davis, Choudhry (October 20 2006), Fabozzi, Kothari (2007), 

Lancaster, Schultz, Fabozzi (April 25 2008), Fabozzi (January 16 2012), Lando (1998, 2004), 

Scott–Quinn, Walmsley (1998), Steinherr (1998), Tavakoli (1998, 2001, 2003), Arvanitis, 

Gregory, Laurent (Spring 1999), DeMarzo, Duffie (1999), DeMarzo (2005), Gauvin (September 

8 1999), Heidorn (1999), Embrechts, McNeil, Straumann (1999), Embrechts, Lindskog, McNeil 

(2001), Master, Bryson (1999), Nelken (1999), Rappoport (1999), Staehle, Cumming (1999), 

Allen, Gale (2000), Allen , Carletti (2006), British Bankers’ Association (2000), Brewer, 

Minton, Moser (2000), Kiff, Morrow (Autumn 2000), Kiff, Michaud, Mitchell (2002, June 

2003a, b), Li (2000), Müller (2000), Saunders (2000), Wahl, Broll (2000), Arvantis, Gregory 

(Jon 2001), Bomfim (July 11 2001), Cossin, Hricko (May 2001), Collin-Dufresne, Goldstein, 

Martin (2001), Craddock, Platen (June 28 2001), Delianedis, Geske (2001), Elton, Gruber, 

Agrawal, Mann (2001), Giesecke (2001, 2002, 2003, 2004, 2006), Giesecke, Weber (2003), 

Giesecke, Goldber (2004), Goodman (2001), Lopez (2001), Lucas, Klaassen, Spreij, Staetmans 

(2001), Mashal, Naldi (2001), Ranciere (2001), Rehm (2001), Rule (June 2001), Schmidt (März 

2001), Amihud (2002), Angelini (2002), Arping (May 2002), Aunon-Nerin, Cossin, Hricko, 

Huang (2002), Batten, Hogan (2002), Bielecki, Rutkowski (2002, 2004), Broll, Welzel (2002), 

Broll, Pausch, Welzel (July 2002), Broll, Schweimayer, Welzel (2003), Di Graziano, Rogers 

(2002), Dunne, Moore, Portes (2002), Grill, Perczynski, Int-Veen, Muthig, Platz (2002), Jobst 

(2002), Läger (2002), Prato (November 2002), Ranciere (April 2002), Skinner, Townend (2002), 

Albanese, Campolieti, Chen, Zavidonov (2003), Albanese, Chen (2005), Albanese, Vidler 

(October 9 2007), Amato, Remolona (December 2003), Amato (December 2005), BIS (2003), 

Blanco, Brennan, Marsch (2003, 2004), Codogno, Favero, Missale (2003), Fage (November 24 

2003), Francis, Kakodkar, Martin (April 2003), Galiani (2003), Grundke (2003), Haas (June 

2003), Li Chen, Filipović (July 4 2003), MacKenzie, Millo (2003), Packer, Suthiphongchai 

(December 2003), Schmidt (2003), Xu, Wilder (May 2003), Blanco, Brennan, March (2004), 

Cebenoyan, Strahan (2004), Chan-Lau, Kim (2004), Edwards, Morrison (2004), Eller, Markus 
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(2004, 2005), Ericsson, Jacobs, Oviedo (2004), Ericsson, Reneby, Wang (2006), Favero, Von 

Thadden (2004), Favero, Pagano, Von Thadden (2009), Felsenheimer (June 2 2004), 

Felsenheimer (September 2004), Felsenheimer, Gisdakis, Zaiser (2005), Garcia, Maghakian, 

Sharma (2004), Gibson (2004 , May 22 2007), Madan, Konikov, Marinescu (2004), Meneguzzo, 

Vecchiato (2004), Norden, Weber (2004a, b, March 26 2007), Olléon-Assouan (June 2004), 

Pagano, Von Thadden (2004), Pausch, Schweimayer (March 2004), Puffer (2004), Shelton 

(August 2004), Shimko (2004), Tavares, Nguyen, Chapovsky, Vaysburd (2004), Verdier (2004), 

Zhu (2004), Abid, Naifar (2005, 2006a, b), Acharya, Pedersen (2005), Acharya, Schaefer (2006), 

Acharya, Johnson (2007), Acharya, Schaefer, Zhang (May 2007), Albrecht (2005), Bielecki, 

Crepey, Jeanblanc, Rutkowski (March 2005), Bielecki, Vidozzi A, Vidozzi L (May 2006), 

Blanco, Brennan, Marsh (2005), Bomfim (2005), Brigo (January 2005), Brigo, Alfonsi (2005), 

Brigo, Cousot (2006), Brigo, El-Bachir (2006), Brigo, Pallavicini, Torresetti (June 2007), 

Burtschell, Gregory, Laurent (2005, 2008), Chiesa (2005), Cossin, Lu (June 2005), Cousseran, 

Rahmouni (June 2005), Franke, Krahnen (2005), Franke (2005), Greenspan (May 5 2005), 

Heinrich (2005), Houweling, Vorst (2005), Instefjord (2005), Jorion (2005), Jortzik (2005), 

Joshi, Stacey (2005), Kalemanova, Schnid, Werner (2005), Kim, Lucey, Wu (2005), Kim, 

Moshirian, Wu (2006), Lucas, Goodman, Fabozzi (2006, 2007), Lucas, Goodman, Fabozzi, 

Manning (2007), Minton, Stulz, Williamson (August 2005, June 2006), Morrison (2005), Nési 

(March 2005), Neske (2005), Nicolò, Pelizzon (October 17 2005), Parlour, Plantin (2005), 

Posthaus (2005), Pelizzon, Schaefer (2005), Skinner (2005), Stamicar, Finger (2005), Allen, 

Carletti (2006), Beitel, Dürr, Pritsch, Stegemann (2006), Beck, Lesko, Schlottmann, Wimmer 

(Ausgabe 14 2006), Chilcote (2006), Cremers (2006), Cremers, Walzner (June 2007, 2009a, b), 

De Wit (2006), Felsenheimer, Gisdakis, Zaiser (2006a, b), Geithner (May 16 2006), Gikhman 

(July 2006, February 4 2008, July 2008, 2008, November 2011), Goderis, Marsh, Castello, 

Wagner (2006), Gruber J, Gruber W, Braun (2005), Huault, Rainelli-Le Montagner (2006, 

2008), Joshi, Stacey (July 2006), Juselius (2006), Ludovici (November December 2006), Marsh 

(2006), Martin, Reitz, Wehn (2006), Minton, Stulz, Williamson (June 2006), Mortensen (2006), 

Nicolò, Pelizzon (November 2006), Papenbrock (2006), Partnoy, Skeel (2006), Predescu (2006), 

Pugachevsky (2006), Sircar, Zariphopoulou (2006), Zhu (2006), Wagner, Marsh (2006), Ammer, 

Cai (2007), Ashcraft, Santos (July 2007), Baba, Inada (2007), Boulier, Brière, Viala (2007), 

Bystrӧm (2007, 2008, 2010), Chen, Lesmond, Wei (2007), Davydenko, Strebulaev (2007), Dötz 

(2007), Drucker, Puri (2007), Fathi, Nader (2007), Fulop, Lescourret (2007), Henrard (2007, 

2009), Hirtle (February 2007, March 2008), In, Kang, Kim (2007), Mengle (2007), Nashikkar, 

Subrahmanyam (2007), Nashikkar, Subrahmanyam, Mahanti (2009), Pan, Singleton (2007), 
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Papageorgiou, Sircar (2007), Pausch (2007), Pykhtin, Zhu (July August 2007), Rajan, 

McDermott (2007), Schulz, Wolf (2007), Summer (2007), Tang, Yan (2007), Thompson (2007), 

Truslow (March 22 2007), Weithers (Fourth Quarter 2007), Yan, Zivot (2007), Abid, Naifar 

(2008), Alexander, Kaeck (2008), Arnsdorf, Halperin (2008), Chen, Cheng, Liu (2008), Claes, 

De Ceuster (2008), Cont, Minca (2008), Coudert, Gex (2008), Cserna, Imbierowicz (2008), 

Curto, Nunes, Oliveira (2008), Jankowitsch, Pullirsch, Veža (2008), Le Roux (October 2008), 

Li, Zou (2008), Morgan (May 2008), O'Kane (2008), Peng, Kou (2008), Sougné, Heuchenne, 

Hübner (2008), Ametrano, Bianchetti (2009), Ametrano (January 18 2011), Bayraktar, Yang 

(2009), Elizalde, Doctor (2009), Elizalde, Doctor, Saltuk (2009), Forte, Peňa (2009), Fujii, 

Shimada, Takahashi (2009a, b), Fujii, Shimada, Takahashi (2010a, b), Fujii, Takahashi (2011), 

Mayordomo, Peña, Romo (September 2009, 2012), Rey (2009), Panchenko, Wu (2009), Rey 

(November 20 2009), Varga (May 2009), Buraschi, Porchia P, Porchia F (2010), Ciolpan, Adam 

(2010), Coudert, Gex (2010), Courtney (2008, May 19 2010), De Wit (2006), Gómez (2010), 

Gregory (2010), Fries (2010), Tsui (2010, May 18 2010), Piterbarg (2010a, b), Bianchetti 

(October 31 2011), Bianchetti M, Mattia C (March 28 2012), Calice, Ioannidis, Williams (2011), 

Coşkun (2011), Lahusen, Speyer (2011), Lijun Bo, Ying Jiao, Xuewei Yang (December 13 

2011), Ojo (May 24 2011, April 30 2012), Rennie, Lipton (2011), Avino, Lazar (2012), Heller, 

Vause (2012), Roman, Şargu (2012), Tim Leung, Peng Liu (October 2 2012), Yildirim, Coskun, 

Caglar, Yildirak (2012). 

 

4.7 Foreign currency as investment product. 

The foreign currency(s) can be qualified as an investment product (an investment asset 

class and an investment instrument) for the financial capital investment in the capital markets 

with the aim to get an increased return premium in the short and long time periods, because the 

foreign currencies are constantly indexed, traded and exchanged between the traders/investors in 

the foreign currencies exchange markets in Ellis, Metzler (editors) (1949), Machlup (1949), 

Robinson (1949). 

We can easily describe an investment process scenario by the private/institutional 

investors by saying that the increased return premium can be generated by introducing a selected 

investment product by means of a selected investment vehicle into a preferred investment 

medium, pursuing an investor’s expectation to obtain an increased return premium in the foreign 

currencies exchange markets in the short or long time periods in Ledenyov V O, Ledenyov D O 

(2016s). In other words, in a practical case, the basic investment idea by the private/institutional 

investors is to make a best possible assumption on the foreign currencies exchange rates change 



 

70 

 

dynamics in the time; then to invest the financial capital into the selected foreign currency(s) at a 

certain time moment; after that to wait for ultra short/short/long time period, and finally to sell 

the foreign currency at the electronic trading process, deriving an increased return premium in 

the foreign currencies exchange markets (FX) in the short and long time periods in Ledenyov V 

O, Ledenyov D O (2016s). 

Let us write a formula for the spot exchange rate t m

tS + of the Currency1 in relation to the 

Currency2 in FX markets in Morgenegg (1990), Müller, Dacorogna, Olsen, Pictet, Schwarz, 

Morgenegg (1990), Dacorogna, Müller, Nagrel, Olsen, Pictet (1993), Peters (1994), Ghysels, 

Jasiak (1995), Schnidrig, Würtz (1995), Mantegna, Stanley (1995), Guillaume, Dacorogna, 

Dave, Muller, Olsen, Pictet (1997), Shiryaev (1995, 1998a, 1999), Ledenyov V O, Ledenyov D 

O (2016s): 
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where t m

tS + is the spot exchange rate, 

Currency1  is the currency no 1, 

Currency2  is the currency no 2, 

m  - the month, 

t  - the time. 

Let us introduce a formula for the change of the spot exchange rate in the time domain in 

FX markets, tS∆  in Ledenyov V O, Ledenyov D O (2016s): 
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where tS∆ is the change of spot exchange rate over time, 

Currency1  is the currency no 1, 

Currency2  is the currency no 2, 

t  - the time. 

Let us show a formula for the calculation of the electronic trading frequency in FX 

markets and explain that the electronic trading in FX markets can be performed at the ultra high 

frequencies (UHF) in Ledenyov V O, Ledenyov D O (2016s) 

.
Number of ticks

f

Time period

=  

where f is the frequency. 
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Finally, we would like to comment that an accurate characterization of the foreign 

currencies exchange rates at the ultra high frequencies electronic trading in the FX markets can 

be achieved, using in Ledenyov V O, Ledenyov D O (2016s): 

1. The mathematical analysis methods (the probability and statistics distributions 

formulas); 

2. The financial analysis methods (the macroeconomics and microeconomics 

formulas); 

3. The electronic analysis methods (the Stratanovich-Kalman-Bucy filtering 

algorithm in the Stratanovich – Kalman – Bucy filter formulas), and 

4. The quantum analysis methods (the Ledenyov quantum econophysical wave 

equation formula). 

The foreign currencies investment in the foreign currencies exchange markets have been 

researched in Ellis, Metzler (editors) (1949), Machlup (1949), Robinson (1949), Friedman 

(1953), Baumol (1957), Debreu (1959), Fama (1965, 1970, 1984, 1998), Fama, Blume (1966), 

Fama, French (1988, 1996), Fama, Hansen, Shiller (2013), Demsetz (1968), Radner (1968), 

Bates, Granger (1969), Akerlof (1970), Arrow (1970), Black (1971, 1986), Black, Scholes 

(1973), Merton (1973), Newbold, Granger(1974), Fleming (1975), Shapiro (1975), Dooley, 

Shafer (1976), Dornbusch (1976, 1987), Frankel (1976, 1979, 1982a, b, 1983, 1992, (editor) 

1993), Frankel, Froot (1987, 1990a, b, c), Frankel, Goldstein, Mason (1991), Frankel, Rose 

(1994, 1995), Frankel, Galli, Giovannini (editors) (1996), Frankel, Poonawala (2004), Garman 

(1976), Grossman (1976), Grossman, Stiglitz (1980), Grossman, Miller (1988), Kouri (1976), 

McKinnon (1976), Mussa (1976, 1979, 1981, 1984), Williamson (1976), Branson (1977), 

Branson, Halttunen, Masson (1977), Branson, Henderson (1985), Clark, Logue, Sweeney 

(editors) (1977), Girton, Henderson (1977), Cornell, Dietrich (1978), Cornell (1982), Stoll 

(1978, 1985, 1989, 1995, 1998, 2006), Huang, Stoll (1996, 1997), Stoll, Schenzler (2005), 

Blanchard (1979), Brunner, Meltzer (editors) (1979), Deardorff (1979), Goodman (1979), Aliber 

(1980, 2002), Allen, Kenen (1980), Amihud, Mendelson (1980), Amihud, Ho, Schwartz (editors) 

(1985), Amihud (1994a, b, c) Amihud, Levich (editors) (1994), Hansen, Hodrick (1980), 

Hellwig (1980, 1982), Krugman (1980, 1984, 1991, 1999), Krugman, Miller (1993), Callier 

(1981), Cohen, Maier, Schwartz, Whitcomb (1981), Cox, Ingersoll, Ross (1981), Diamond, 

Verrecchia (1981), Diamond (1982), Fieleke (1981), Ho, Stoll (1981, 1983), Loosignian (1981), 

Stigum (1981, 1990), Dooley, Isard (1982), Hansen (1982), Hodder (1982), Milgrom, Stokey 

(1982), Taylor D (1982), Bigman, Taya (editors) (1983), Copeland, Galai (1983), Dooley, Shafer 

(1983), Edwards (1983), French (1983), Garman, Kohlhagen (1983), Meese , Rogoff (1983a, b, 
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1988) Rogoff (1984, 1985, 1996), Meese (1986, 1990), Obstfeld, Rogoff (1995, 1998), Robinson 

(1983), Adler, Dumas (1984), Backus (1984), Bilson, Marston (editors) (1984), Booth (1984), 

Engel, Frankel (1984a, b), Engel, Hamilton (1990), Engel (1992, 1995, 1996, 1999), Devereux, 

Engel (1999, 2002), Devereux, Shi (2005), Engel, West (2004a b, 2005, 2006), Engel, Mark, 

West (2007), Garner, Shapiro (1984), Loopesko (1984), Roll (1984), French, Roll (1986), Roll 

(1988), White, Domowitz (1984), Bahmani-Oskooee, Das (1985), Cohen, Conroy, Maier (1985), 

Glosten, Milgrom (1985), Glosten, Harris (1988), Glosten (1989, 1994), Hakkio, Pearce (1985), 

Hardouvelis (1985), Jones, Kenen (editors) (1985), Kearney, Macdonald (1985), Kyle (1985, 

1989), Kyle, Xiong (2001), Levich (1985), McInish, Wood (1985), Dominguez (1986, 1990, 

1992, 1993, 1998, 2003a, b), Dominguez, Frankel (1993a, b, c), Bollerslev (1986, 1990), Baillie, 

Bollerslev (1989 1990, 1991), Bollerslev, Chou, Jayaraman, Kroner (1990), Bollerslev, 

Domowitz (1991, 1993), Bollerslev, Melvin (1994), Andersen, Bollerslev (1994, 1998), 

Bollerslev, Engle, Nelson (1995), Bollerslev, Cai, Song (2000), Andersen, Bollerslev, Diebold, 

Labys (2000, 2001, 2003), Andersen, Bollerslev, Diebold, Vega (2001, 2003), Andersen, 

Bollerslev, Diebold (2007), Engle (1982) Engle, Bollerslev (1986), Engle, Granger (1987), 

Engle, Rodriguez (1989), Engle, Ito, Lin Wen-Ling (1990), Engle, Russell (1995), Engle, Gallo 

(2006), Evans (1986), Flood, Lessard (1986), Grammatikos, Saunders, Swary (1986), Harris 

(1986, 1990), Hart, Kreps (1986), Lyons (1986, 1988, 1990, 1991, 1992, 1993a, b, c, 1994, 1995, 

1996a, b, 1997a, b, c, 1998a, b, 2001, 2002a, b, 2003, 2006), Baldwin, Lyons (1994), Lyons, 

Rose (1995), Fan, Lyons (2001, 2003), Killeen, Lyons, Moore (2001), Killeen, Hau, Moore 

(2001), Killeen, Lyons, Moore (2006), O'Hara, Oldfield (1986) , Burdett, O’Hara (1987), O'Hara 

(1995, 1998), Shleifer (1986), Shleifer, Summers (1990), Sweeney (1986), DeLong, Shleifer, 

Summers, Waldmann (1990), Bilson, Hsieh (1987), Glassman (1987), Gerlach (1987), 

Hasbrouck, Ho (1987), Hasbrouck (1988, 1991), Hasbrouck, Sofianos (1993), Hasbrouck, Seppi 

(2001), Hodrick (1987), Ito, Roley (1987, 1990), Canova, Ito (1991), Ito, Engle, Lin (1992), Ito, 

Lin (1992), Ito, Isard, Symansky, Bayoumi (1996), Ito, Lyons, Melvin (1998), Ito (2002, 2005a, 

b), Ito, Hashimoto (2006), Mendelson (1987), Newey, West (1987), Rubinstein, Wolinsky 

(1987), Taylor (1987, 1989, 1995, 2005), Allen, Taylor (1989), Taylor, Allen (1992), Sarno, 

Taylor (2000, 2001a, b), Sager, Taylor (2005, 2006, 2008), Reitz, Taylor (2006), Schulmeister 

(1987), Melvin, Taylor (2009), Newey, West (1987), Wolff (1987), Admati, Pfleiderer (1988, 

1989), Boothe (1988), Choi, Salandro, Shastri, Clinton (1988), Goodhart (1988, 1989, 1992), 

Goodhart, Demos (1990, 1991a, b), Goodhart, Curcio (1991), Goodhart, Figliuoli (1991), 

Goodhart, Hall, Henry, Pesaran (1993), Goodhart, Hesse (1993), Goodhart, Ito, Payne (1995, 

1996), Goodhart, O'Hara (1995), Goodhart, O’Hara (1997), Goodhart, Love, Payne, Rime 
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(2002), Hardouvelis (1988), Lewis (1988, 1995), Baldwin, Krugman (1989), Baxter, Stockman 

(1989), Dooley, Lizondo, Mathieson (1989), Giovannini (1989), Golub (1989), Humpage (1989), 

Leach, Madhavan (1989), Leahy (1989), Miller, Eichengreen, Portes (editors) (1989), Van 

Hagen (1989), Allen, Taylor (1990), Allen, Karjalainen (1999), Courakis, Taylor (1990), 

Diebold, Nason (1990), Flood, Hodrick (1990), Flood, Rose (1995), Flood, Taylor (1996), Flood, 

Marion (2001), Foster, Viswanathan (1990), Foster, Viswanathan (1993), Holthausen, Leftwich, 

Mayers (1990), De Long, Shleifer, Summers, Waldmann (1990), Domowitz (1990, 1993), 

Domowitz, Steil (1999), Johansen, Juselius (1990), Johansen (1991, 1992), Jorion (1990, 1991, 

1996), Lo, MacKinley (1990), Melino, Turnbull (1990, 1995), Mishkin (1990), Müller, 

Dacorogna, Olsen, Pictet, Schwarz, Morgenegg (1990), Müller, Dacorogna, Dave, Pictet, Olsen, 

Ward (1993), Müller, Dacorogna, Dave, Olsen, Pictet, von Weizsäcker (1995), Roell (1990), 

Seppi (1990), Bali (1991), Bhattacharya, Spiegel (1991), Black (1991), Bossaerts, Hillion 

(1991), Burnham (1991), Campbell, LaMaster, Smith, Van Boening (1991), Campbell, Lo, 

MacKinlay (1997), Chinn (1991), Chinn, Meese (1995), Chowdhry, Nanda (1991), Edwards 

(1991), Froot, Obstfeld (1991), Froot, Rogoff (1995), Froot, Ramadorai (2002), Froot, Donohue 

(2004), Froot, Ramadorai (2005), Georg, Kaul, Nimalendran (1991), Grabbe (1991), Harvey, 

Huang (1991), Khonry (editor) (1991), Kim, Verrecchia (1991, 1994, 1997), Klein (1991), 

Klein, Rosengren (1991), Lease, Masulis, Page (1991), LeBaron (1991), Lee, Ready (1991), 

Messe, Rose (1991), Subrahmanyam (1991), Spiegel, Subrahmanyam (1992, 1995), Williamson 

(1991), Bekaert, Hodrick (1992), Choi, Elyasiani, Kopecky (1992), Choi, Elyasiani (1997), 

Curcio, Goodhart (1992), Curcio, Goodhart, Guillaume, Payne (1997), De Grauwe, Decupere 
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4.8 Intellectual property as investment product. 

The intellectual property can be characterized as an investment product (an investment 

asset class and an investment instrument) for the financial capital investment in the capital 

markets with the aim to get an increased return premium in the short and long time periods, 

because the intellectual property can be traded and licensed at the foreign currencies exchange 

markets. 

The protection of the intellectual property rights was legally introduced at the 1883 Paris 

Convention in Paris, France in Schmitt (2016). Presently, the intellectual property should be 

considered as an important investment product (a strategic asset class) in Kite (2009), Palfrey 

(October 2011), including the patents, trade secrets, copyrights, and trademarks in Blair, Cotter (June 

2005), Holland, III, Reed, Lee, Kimmel, Peterson (2007), Palfrey (October 2011). Indeed, the 

intellectual property is a key determinant in the processes of the wealth creation and the wealth 

management by the firms in Schmitt (2016). 
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The intellectual property valuation, exploitation and infringement damages have been 
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(2007), Holland, Benedikt (2014), Malackowski, Cardoza, Gray, Conroy (2007), Menell, 

Scotchmer (2007), Parr (2007), Siegel, Wright (2007), Van Caenegem (May 2007), Ruder 
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Cottier, Veron (2011), McCoy, Barton, McDermott (2011), Palfrey (October 2011), Bouchoux 

(2012), George (2012), Rüther (2012), Boldrin, Levine (2013), Frey (2013), Howe, Griffiths, 
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Finalizing our research polemics on the investment products in the capital markets in the 

finances, we would like to add a short comment that a full list of possible investment products is 

not limited to the above listed investment products, asset classes and the investment instruments. 

More clearly, the financial capital investment can be done by the private/institutional investors 

into the antique/modern arts, the rare/modern books, the old/modern Swiss mechanical watches, 

the retro/modern automobiles, the retro/modern yachts, and many other valuable things, which 

constitute the wealth from the economic point of view. 

Looking forward, we would like to express our research opinion that the digital 

currencies, including the Bitcoin and the Ethereum, can be considered as one of the perspective 

investment products, asset class and the investment instrument for the financial capital 

investment in the capital markets with the aim to get an increased return premium in the short 

and long time periods. Presently, the Bitcoin and the Ethereum can be traded/exchanged at the 

digital currencies exchange markets, exhibiting the increasing valuation trend in the global 

capital markets. 

In Chapter 4, we have discussed a big number of the most attractive investment products 

for the financial capital investment in the capital markets with the aim to get an increased return 

premium in the short and long time periods. We began our consideration with the oldest well 

known investment products, moving forward to the newest and perspective investment products. 

In Chapter 5, we will consider the investment vehicles for the financial capital investment 

in the capital markets with the aim to get an increased return premium in the short and long time 

periods, providing the terms definitions with the brief research discussions. 
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Chapter 5 

 

Investment vehicles for financial capital investment in 

capital markets 

 

 The investment vehicle is a real/virtual financial firm, which is established to administer 

the allocated financial capital by making the financial capital investment in the capital markets 

with the aim to get an increased return premium in the short and long time periods. There are 

many types of investment vehicles with the various financial resources, distinctive organizational 

structures and different investment strategies, which aim to obtain the increased return premiums 

in the capital markets in the finances in the short/long time periods. 

 Fig. 25 shows graphically the investment vehicles in the capital markets in the finances. 

 

 

 

Fig. 25. Investment vehicles in capital markets in finances. 
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 Using our cognitive thinking, let us imagine a new star with the multiple radiating beams 

of light in the finances galaxy. In this case, we make the two simple assumptions that: 

1. The star is created by the numerous investment vehicles; 

2. The radiating beam of the light with the different wavelength corresponds to the 

certain investment vehicle in the capital markets. 

 

5.1 Investment bank as investment vehicle. 

The investment bank is an investment vehicle, which is founded to collect, borrow, 

administer, invest, increase the customers’ financial capital by making the financial capital 

investments in the capital products in the capital markets with the aim to get an increased return 

premium in the short and long time periods. In other words, the investment bank is a classic 

example of the financial organization, which operates with the main goal to invest the financial 

capital in the numerous investment projects and to maximize the return-on-the-investment in the 

capital markets in the selected time periods. 

The theory of investment banking closely describes the investment bank operation 

principles Morrison, Wilhelm (2007, November 15 2008). The investment bank has an 

organization structure with many departments, including the investment department, actions 

department, fixed income instruments department, financial management department in Corovai 

(2015). A presence of the investment fund management capability within the investment bank is 

an important characteristics of investment bank in Ferguson (1996). Hence, the investment bank 

can create, promote and sale a number of the investment products, including the securities and 

the credit derivatives in Ferguson (1996). The investment banks compete for both the lucrative 

investment opportunities realization and the capital market share with other investment banks 

(the internal competition) as well as the investment funds (the external competition) in the 

capital markets in Ferguson (1996). However, in practice, some investment banks can be 

considered as relatively inefficient investment vehicles due to various objective/subjective 

reasons. Therefore, the private investors may also be interested to invest their financial 

resources, using some other investment vehicles in the global capital markets. Summarizing our 

discussion on the investment banking, we would like to comment that the investment banks as an 

investment vehicle for the financial capital investment in the capital markets with the aim to get 

increased return premium in the short and long time periods have been researched in Howell 

(1953), O'Donnell (1957), Pontecorvo (1958), Mandelker, Raviv (1977), Beatty, Ritter (1986), 

Smith (1986), Keeley, Pozdena (June 19 1987), McDonough (1987), Walter, Smith (1989), 

Carter, Dark (1992), Chemmanur, Fulghieri (1994), Sussman (1994), Clark (April 1995), 
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Brockman (1996), Ferguson (1996), Grant (1999), Parkan, Ming-Lu Wu (1999), Fleuriet (2000), 

Anand, Galetovic (July 01 2001), Smith (2001), Perez (2002), Benveniste, Ljungqvist, Wilhelm, 

Xiaoyun Yu (2003), Ritter (2003), Sirri (2004), Abor (Summer 2005), Morrison, Wilhelm (2007, 

November 15 2008a, b) Brambilla, Piluso (2008), Chindris-Vasioiu (2008), Jaffee Dwight, 

Perlow (2008), Bodnaruk, Massa, Simonov (2009), Bao, Edmans (2011), Blundell-Wignall 

(2011), Rubinton (June 17 2011), Ziman (2011), Berzins, Liu, Trzcinka (2013), Clare, 

Gulamhussen, Pinheiro (2013), Erkan Celik, Hacioglu, Dincer (2013), Bonin (2014), Grullon, 

Underwood, Weston (2014), Balluck (2015), Corovei (2015), Mishra (2016). 

 

5.2 Investment fund as investment vehicle. 

The investment fund is an investment vehicle, which is usually established to collect and 

to administer the financial capital by making the financial capital investment in the capital 

markets with the aim to get an increased return premium in the short and long time periods. 

There may be many possible types of the investment funds, including: 

1. The private equity fund (it focuses on the startups); 

2. The venture capital fund (it invests in the startups); 

3. The focus fund (its manager has to own the shares of fund); 

4. The aggressive fund (it focuses on the shareholder value maximization); 

5. The special situations fund (it invests in the selected companies); 

6. The “alpha” fund (the “alpha” is a term for the added-value by a top manager); 

7. The covered call fund (it uses the derivatives to reduce the investment risk); 

8. The mezzanine fund (it is a fund of the funds); 

9. The mutual fund (it pools the financial resources and invests in the stocks); 

10. The index fund (it invests in the indices’); 

11. The pension fund (it specializes in the pension investment in various companies); 

12. The sovereign wealth fund (it is created by the state-backed investors). 

Among all the existing types of the investment funds, the private equity funds deserve a 

special attention, because they focus on the early stage financing and the growth capital investing 

in the startup companies, playing a considerable role in both the search for a chairman of the 

board of directors and the development of a sustainable business model of the startup company. 

We can say that the private equity fund model relies on the loading up a startup company with 

the financial debt. More clearly, the private equity fund invests the financial equity into the 

startup company, forcing the startup company to use an optimal business model, to change the 

management team and to accept the implied financial obligations. The private equity fund 
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continues to administer all the product/service development phases by the startup, monitoring all 

the meetings by the board of directors and discussing all the business process developments. The 

private equity fund creates the necessary leverage for the startup company by presenting the 

abundant financial capital to the startup at the cheapest rates for the certain time periods and by 

optimizing the startup’s business model. We can certainly higlight a fact that the private equity 

fund does the financial engineering, focusing on the shareholder value maximization as opposed 

to the quarterly earnings increase. 

Tab. 1 displays the financial parameters to characterize the private equity fund. 

Specialization 

by Segment 

Private Equity 

Model 

Investment 

Strategy 

Private Equity 

Managers 

Private Equity 

Investors: 

Profit Split 

Venture Capital Raising Capital Fund Size General Partners Limited Partners  20%Gen Partners 

Growth Capital Investing Capital Commit Period   80%Lim Partners 

Large BuyOuts Providing Capital Fees    

Tab. 1. Financial parameters to characterize private equity fund. 

 

Fig. 26 shows the private equity investment scheme. 

 

Fig. 26. Private equity investment scheme. 
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Aiming to maximize the return-on-investment (ROI), the investment banks/funds/firms 

frequently attempt to sell the hedge fund replication products to the investors, providing the 

private/institutional investors with an access to the hedge funds’ high return premiums at the 

significantly lower costs in Takahashi, Yamamoto (2008), Ledenyov D O, Ledenyov V O 

(2013h). 

Roncalli, Weisang (2008) proposed a theoretical representation for the procedure of the 

hedge fund investment portfolio strategies replication to capture the nonlinear return on 

investments, which can be decomposed into the following two stages: 

 

 

 

 

 

 

In this case, the investment banks/funds/firms must have the technical capabilities to 

track the hedge funds’ investment strategies, applying the so called Bayesian filters in Javaheri, 

Lautier, Galli (2002), Roncalli, Weisang (2008), Takahashi, Yamamoto (2008), Ledenyov D O, 

Ledenyov V O (2013g): 

1. The Stratanovich – Kalman – Bucy filters; 

2. The Particle filters. 

The Stratonovich – Kalman - Bucy filters with the embedded Stratonovich – Kalman - 

Bucy filtering algorithm in the frames of the Stratonovich optimal non-linear filtering theory 

have been researched in the numerous scientific articles, technical research reports and books in 

the physics and the electronics engineering sciences in Mandel’shtam (1948-1955), Wiener 

(1949), Bode, Shannon (1950), Zadeh, Ragazzini (1950), Booton (1952), Davis (1952), Bartlett 

(1954), Doob (1955), Franklin (1955), Pugachev (1956a, b), Solodovnikov, Batkov (1956), 

Laning, Battin (1956), Lees (1956), Newton, Gould, Kaiser (1957), Tukey (1957), Rytov (1957), 

Bellman, Glicksberg, Gross (1958), Blum (1958), Darlington (1958), Davenport, Root (1958), 

Sherman (1958), Shinbrot (1958), Smith (1958), Merriam (1959), Stratonovich (1959a, b, 1960a, 

b), Kalman, Koepcke (1958, 1959), Kalman, Bertram (1958, 1959), Kalman (1960a, b, 1963), 

Kalman, Bucy (1961), US Air Forces Office of Scientific Research (1960 – 2013), Friedman 

(1962), Kushner (1967, 2000), Bryson, Ho (1969), Bucy, Joseph (1970), Jazwinski (1970), 

Sorenson (1970), Wright-Patterson Air Forces Base (1970 – 2013), Chow, Lin (1971, 1976), 

Maybeck (1972, 1974, 1990), Willner (1973), Leondes, Pearson (1973), Akaike (1974), 
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Dempster, Laird, Rubin (1977), Griffiths (1977), Schwarz (1978), Falconer, Ljung (1978), 

Anderson, Moore (1979), Bozic (1979), Priestley (1981), Lewis (1986), Proakis, Manolakis 

(1988), Caines (1988), de Jong (1988, 1989, 1991), de Jong, Chu-Chun-Lin (1994), Bar-Shalom, 

Maybeck (1990), Franklin, Powell, Workman (1990), Brockwell, Davis (1991), Jang (1991), 

Brown, Hwang (1992, 1997), Xiao-Rong Li (1993), Gordon, Salmond, Smith (1993), Farhmeir, 

Tutz (1994), Grimble (1994), Lee, Ricker (1994), Ricker, Lee (1995), Fuller (1996), Hayes 

(1996), Haykin (1996), Golub, van Loan (1996), Schwaller, Parnisari (1997), Julier, Uhlmann 

(1997), Babbs, Nowman (1999), Ljung (1999), Wanhammar (1999), Ito, Xiong (2000), Kushner, 

Budhiraja (2000), Welch, Bishop (2001), Haykin (editor) (2001), Arulampalam, Maskell, 

Gordon, Clapp (2002), Doucet, Tadic (2003), Litvin, Konrad, Karl (2003), de Jong, Penzer 

(2004), Ristic, Arulampalam, Gordon (2004), van Willigenburg, De Koning (2004), Voss, 

Timmer, Kurths (2004), Cappé, Moulines (2005), Capp´e, Moulines, Ryd´en (2005), Poyiadjis, 

Doucet, Singh (2005a, b), Misra, Enge (2006), Frühwirth-Schnatter (2006), Gamerman, Lopes 

(2006), Rajamani (2007), Olsson, Cappé, Douc, Moulines (2008), Rajamani, Rawlings (2009), 

Francke, Koopman, de Vos (2010), Xia, Tong (2011), Matisko, Havlena (2012), Durbin, 

Koopman (2012), Ledenyov D O, Ledenyov V O (2013g). 

The numerous applications of the Stratonovich – Kalman - Bucy filters with the 

embedded Stratonovich – Kalman - Bucy filtering algorithm within the Stratonovich optimal 

non-linear filtering theory in the finances have been researched in Athans (1974), Fernandez 

(1981), Geweke, Singleton (1981), Litterman (1983), Meinhold, Singpurwalla (1983), Engle, 

Watson (1983), Harvey, Pierse (1984), Harvey (1989), Engle, Lilien, Watson (1985), de Jong 

(1991), Doran (1992), Tanizaki (1993), Bomhoff (1994), Venegas, de Alba, Ordorica (1995), 

Roncalli (1996), Roncalli, Weisang (2008), Wells (1996), Hodrick, Prescott (1997), Krelle 

(1997), Pitt, Shephard (1999), Cuche, Hess (2000), Durbin, Koopman (2000), Javaheri, Lautier, 

Galli (2002), Morley, Nelson, Zivot (2002), Bahmani, Brown (2004), Broto, Ruiz (2004), 

Fernàndez-Villaverde, Primiceri (2005), Fernàndez-Villaverde, Rubio-Ramirez (2005, 2007), 

Fernàndez-Villaverde (2010), Ozbek, Ozale (2005), Proietti (2006, 2008), Luati, Proietti (2010), 

Proietti, Luati (2012a, b), Ochoa (2006), Horváth (2006), Cardamone (2006), Pasricha (2006), 

Bignasca, Rossi (2007), Dramani, Laye (2007), Paschke, Prokopczuk (2007), Andreasen (2008), 

Osman, Louis, Balli (2008), Gonzalez-Astudillo (2009), Bationo, Hounkpodote (2009), Mapa, 

Sandoval, Yap (2009), Chang, Miller, Park (2009), Theoret, Racicot (2010), Winschel, Kratzig 

(2010), Lai, Te (2011), Jungbacker, Koopman, van der Wel (2011), Moghaddam, Haleh, 

Ebrahimijam (2011), Creal (2012), Darvas, Varga (2012), Hang Qian (2012), Ledenyov D O, 

Ledenyov V O (2013g). 
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5.3 Hedge fund as investment vehicle. 

The hedge fund is also an investment vehicle in the form of an unregulated/weekly 

regulated/self regulated investment fund, which is created for the financial capital investment in 

the capital markets with an aim to get the increased return premium and to achieve the positive 

absolute returns in the short and long time periods, using various active investment strategies in 

Mitra (2009), Ledenyov D O, Ledenyov V O (2013h). 

The first hedge fund was established by Albert Wislow Jones in 1949, implementing the 

main investment strategy towards the hedged equity investments in the capital markets. Winslow 

attempted to eliminate the market risks, introducing the hedging technique in the finances. The 

hedging is an act of the market risk mitigation at the financial capital investment by making an 

investment in the weakly related investment products in Fung (1999a), Mitra (2009), Ledenyov 

D O, Ledenyov V O (2013h). Presently, the hedge funds improve the efficiency and liquidity of 

the global financial markets, however they may also create the certain risks to financial stability 

in view of possible volatility increase as a result of the risky investments in Papademos (2007). 

Let us consider the problem on the hedge fund’s investment return premium calculation, 

which is the measurable investment return. Takahashi, Yamamoto (2008) write the following 

formula to evaluate the hedge fund’s investment return premium 

 

 

 

where 

• Ri is the return of fund i; 

• Fk is the return of factor k; 

• βik is the exposure of fund i to factor k; 

• αi is the rest of return Ri. 

The investment return premium by the hedge funds can also be written as in Freed, 

McMillan (2011) 
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In the case of the portfolio of hedge funds, the investment return premium of a portfolio 

of the hedge funds is 

 

 

 

where 

• wi is the weight on fund i. 

Gibson, Wang (2010) write the formula for the hedge fund portfolio return as 

 

 

 

 

where 

• ri,t is the return of hedge fund i in excess of riskless rate in month t; 

• zt is the vector of M business cycle variables observed at the end of month t; 

• ft is a vector of K zero-cost benchmarks; 

• βi,0 is the fixed component of fund risk loadings; 

• βi,1 is the variable component of fund risk loadings; 

• ϵi,t is fund-specific event, which is assumed to be uncorrelated across hedge funds and 

over time, and normally distributed with mean zero and variance Ψi. 

Gibson, Wang (2010) note that the problem of the optimal hedge fund investment 

portfolios formation can be solved by the optimization of the investment portfolio, namely each 

investor forms his/her portfolio by maximizing the conditional expected value of a quadratic 

utility function 

 

 

 

where 

• Wt denotes the time t invested wealth; 

• bt reflects the absolute risk aversion parameter; 

• Rp,t+1 is the realized excess return on the optimal of hedge funds computed as 
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• rft being the risk-free interest rate; 

• rt+1 denoting the vector of excess fund returns; 

• wt denoting the vector of optimal hedge fund allocations. 

The optimization problem reduces to the equation 

 

 

 

where 

• γt = (btWt)/ (1 − btWt) is the relative risk-aversion parameter, 

• Λt = [Σt + µtµ′t]−1,with µt and Σt being respectively mean vector and variance 

matrix of future hedge fund returns; 

• the possibility of leveraging and short selling is excluded when forming optimal 

hedge funds’ portfolios. 

Let us continue with the statement that the ultimate hedge fund goal is to reach as higher 

investment returns as possible, using the dynamic and leveraged trading strategies after 

accounting for all the types of risks, including the most important market risk and liquidity risk, 

which are present in the nonlinear diffusion-type financial system. The prediction of hedge fund 

operational performance is a quite complex financial problem in the finances, which is usually 

solved with an application of the assets valuation and risk modeling techniques in Avramov 

(2004), Avramov, Wermers (2006), Avramov, Chordia (2006), Gibson, Wang (2010). However, 

as we know the change dynamics of the investment products/assets/instruments prices in the 

capital markets is difficult to predict in Fama (1970, 1991), Caporin, Ranaldo, Santucci, de 

Magistris (2011). The new empirical methods to accurately determine the investment 

products/assets/instruments prices were proposed in Fama (1963, 1965, 1970, 1976, 1984, 1991, 

1998), Fama, Blume (1966), Fama, Fisher, Jensen, Roll (1969), Fama, MacBeth (1973), Fama, 

Schwert (1977), Fama, Bliss (1987), Fama, French (1988a, b, 1989, 1992, 1993, 1995, 1996, 

1998, 2004, 2010), Davis, Fama, French (2000), Fama, Litterman (2012), Shiller (1979, 1981a, 

b, 1982, 1984, 1987, 1988, 1989, 2000, 2008), Shiller, Campbell, Schoenholtz (1983), Shiller, 

Perron (1985), Shiller, Pound (1989), Hansen, Sargent (1980), Hansen, Hodrick (1980), Hansen 

(1982, 1985), Hansen, Singleton (1982, 1983, 1984), Hansen, Richard (1987), Hansen, Heaton, 

Ogaki (1988), Hansen, Jagannathan (1991, 1997), Hansen, Scheinkman (1995), Hansen, Heaton, 

Yaron (1996), Hansen, Sargent (2001), Hansen, West (2002), Hansen, Heaton, Li (2008), 

Hansen, Sargent (2008). 
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The advanced research works on the estimation of the hedge fund returns, depending on 

the hedge fund’s organizational structures, investment portfolio strategies and possible exposures 

to some risk factors were conducted in Brown, Harlow, Starks (1996), Brown, Goetzmann, Park 

(1997), Brown, Goetzmann, Ibbotson (1998), Brown, Goetzmann, Ibbotson (1999), Brown 

(2001), Brown, Goetzmann, Park (2000, 2001), Brown, Goetzmann (2001), Brown, Goetzmann 

(2003), Brown, Fraser, Liang (2008), Brown, Goetzmann, Liang, Schwarz (2008), Brown, 

Goetzmann, Liang, Schwarz (2010), Fung, Hsieh (1997a, b, 1999a, b, 2000a, b, 2001, 2002a, b, 

c, 2003, 2004a, b, 2006a, b, 2007), Fung, Hsieh, Naik, Ramadorai (2006, 2008). 

In general case, the problem on the optimization of the investment portfolio return 

premiums by the hedge funds can be solved with an application of the Probabilistic Global 

Search Lausanne (PGSL) algorithm, Multi-level Co-ordinate Search (MCS) algorithm, Matlab 

Direct Search algorithm, Matlab Simulated Annealing algorithm, Matlab Genetic algorithm in 

the case of a Fund of the Hedge Funds (“FoHF”) in Minsky, Obradovic, Tang, Thapar (2009). 

In Fig. 27, the dependence of the investment return premiums on the different investment 

strategies implementation by the hedge fund over a certain time period is shown. This 

dependence is created, going from the research in Boyson, Stahel, Stulz (2008), Ledenyov D O, 

Ledenyov V O (2013h). 

 

 

Fig. 27. Dependence of investment return premiums on different investment strategies by hedge 

fund over selected time period. 
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Let us make a plausible explanation on the modern hedge fund organization structures in 

details. The hedge funds maximize the investment return premium by optimizing the internal 

operations efficiency due to in Ledenyov D O, Ledenyov V O (2013h): 

1. The optimization of internal organizational expenses, connected with the internal 

operations, by outsourcing the trading transactions to the prime brokers (the investment banks); 

2. The optimization of external organizational expenses, connected with the taxation, 

by minimizing the taxes due to the registration in the tax heavens with the low income taxation 

level. 

There are many possible hedge fund organization structures models with the certain 

advantages and disadvantages in Mitra (2009), Cao, Ogden, Tiu (2011), Ledenyov D O, 

Ledenyov V O (2013h): 

1. The traditional investment bank model; 

2. The inside-only hedge fund model; 

3. The straddling hedge fund model; 

4. The straddling “feeder” fund of funds model; 

5. The stand-alone outside hedge fund model; 

6. The outside “feeder” fund of funds model. 

Most importantly, the hedge funds create and implement a big number of the dynamic 

leveraging trading strategies in Gilroy, Lukas (2005), Fung, Hsieh (2006), Boyson, Stahel, Stulz 

(2008), Mitra (2009), Sabrina Khanniche (2009), Gibson, Wang (2010), Piluso, Amerise (2011), 

Ledenyov D O, Ledenyov V O (2013h): 

1. The convertible arbitrage: An investment in the investment products such as the 

convertible fixed income securities (the bonds) for the long time and to company common stock 

(the stock) for the short time to get an increased investment premium over the time; 

2. The distressed securities: An investment in the investment products such as the 

financial securities, impacted by a distressed situation, to get an increased investment premium 

over the time; 

3. The long/short equity hedge: An investment in the investment products such as 

the long/short equity to get an increased investment premium over the time; 

4. The equity market neutral: An investment in the investment products such as the 

financial securities with a total net exposure of zero to get an increased investment premium over 

the time; 

5. The event driven: An investment in the investment products such as the financial 

securities with the significant transactional activity, including the spin-offs, mergers and 
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acquisitions, industry consolidations, liquidations, reorganizations, bankruptcies, 

recapitalizations and share buybacks, to get an increased investment premium by predicting the 

price movement over the time; 

6. The global macro: An investment in the investment products such as the interest 

rates, foreign exchange rates and physical commodities with the extreme price valuations in 

stock markets, predicting their price movements, to get an increased investment premium over 

the time; 

7. The merger arbitrage: An investment in the investment products such as the 

companies securities with the extraordinary corporate transaction activities: the acquisition or 

merger proposals, exchange offers, cash tender offers and leveraged buy-outs, to get an increased 

investment premium over the time; 

8. The relative value arbitrage: An investment in the investment products such as the 

financial securities to make the spread trades to get an increased investment premium from a 

relationship between the two related securities instead of from the market direction over the time. 

9. The emerging markets: An investment in the investment products such as fixed 

income securities in emerging markets around the world to get an increased investment premium 

over the time. 

10. The fixed income arbitrage: An investment in the investment products such as the 

interest rate swap arbitrage, US and non-US government bond arbitrage, forward yield curve 

arbitrage, and mortgage-backed securities arbitrage to get an increased investment premium over 

the time. 

11. The managed futures: An investment in the investment products such as the listed 

financial and commodity futures markets and currency markets around the world to get an 

increased investment premium over the time. 

12. The diversified debt: An investment in the investment products such as the 

diversified debt to get an increased investment premium over the time. 

13. The multi-strategy: An investment in the different investment products, 

dynamically allocating the financial capital among the selected investment strategies to get an 

increased investment premium over the time. 

14. The fund of funds: An investment in the investment products such as the other 

hedge funds to get an increased investment premium over the time. 

The hedge funds organization, investment strategies, investment return premiums and 

related research topics in the finances have been researched in Brown, Harlow, Starks (1996), 

Brown, Goetzmann, Park (1997), Brown, Goetzmann, Ibbotson (1998), Brown, Goetzmann, 
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Ibbotson (1999), Brown (2001), Brown, Goetzmann, Park (2000, 2001), Brown, Goetzmann 

(2001), Brown, Goetzmann (2003), Brown, Fraser, Liang (2008), Brown, Goetzmann, Liang, 

Schwarz (2008), Brown, Goetzmann, Liang, Schwarz (2010), Fung, Hsieh (1997a, b, 1999a, b, 

2000a, b, 2001, 2002a, b, c, 2003, 2004a, b, 2006a, b, 2007), Fung, Hsieh, Naik, Ramadorai 

(2006, 2008), Ackermann, Ravenscraft (1998), Ackermann, McEnally, Ravenscraft (1999), 

Eichengreen, Mathieson, Chadha, Jansen, Kodres, Sharma (1998), Mathieson, Chadha, Jansen, 

Kodres, Eichengreen, Sharma (1998), Edwards (1999, 2000a, b, 2003, 2004a, b, 2006), Edwards, 

Caglayan (2001), Edwards, Gaon (2003), Liang (1999, 2000, 2003, 2004), US President’s 

Working Group on Financial Markets (1999), Stonham (1999a, b), Tatsaronis (2000), Agarwal, 

Naik (2000, 2004), Aggarwal, Jorion (2010), Asness, Krail, Liew (2001), Braga (2001), Brealy, 

Kaplanis (2001), Brooks, Kat (2001), Amin, Kat (2001, 2003a, b), Kat (2003), Kat, Menexe 

(2003), Kat, Palaro (2005, 2006), Kat (2007, 2010), Capocci, Hübner (2001), Capocci, Corhay, 

Hübner (2003), Capocci, Hübner (2004), Kramer (2001), Goetzmann, Ingersoll, Ross (2001), 

Anson (2002), Favre, Galeano (2002), Gimbel, Gupta, Pines (2002), Ineichen (2002), Kao 

(2002), Locho (2002), Weismann (2002), Schneeweis, Kazemi, Martin (2002, 2003), Bacmann, 

Scholz (2003), Bares, Gibson, Gyger (2003), Geman, Kharoubi (2003), Gregoriou (2003), 

Gregoriou, Gueyie (2003), Gregoriou, Sedzro, Zhu (2005), Gregoriou, Kooli, Rouah (2008), 

Goetzmann, Ingersoll, Ross (2003), Gulko (2003), Ennis, Sebastian (2003), Popova I, Morton, 

Popova E (2003, 2006), Morton, Popova E, Popova I (2006), Amenc, El Bied, Martellini (2003), 

Amenc, Géhin, Martellini, Meyfredi (2007), Amenc, Géhin, Martellini, Meyfredi, Ziemann 

(2008), Bacmann, Gawron (2004), Baquero, ter Horst, Verbeek (2004a, b), ter Horst, Verbeek 

(2007), Boido, Riente (2004), Brunnermeier, Nagel (2004), Feiger, Botteron (2004), Hedges 

(2004), Posthuma, van der Sluis (2004), Getmansky, Lo, Mei (2004), Getmansky, Lo, Makarov 

(2004), Lhabitant (2004), Nguyen-Thi-Thanh Huyen (2004, 2006), Huber, Kaiser (2004), Al-

Sharkas (2005), Alexander, Dimitriu (2005), Carretta, Mattarocci (2005), Chan, Getmansky, 

Haas, Lo (2005, 2006), Chan, Getmansky, Lo, Haas (2007), Cremers, Kritzman, Page (2005), 

Danielsson, Taylor, Zigrand (2005), Do, Faff, Wickramanayake (2005), Eling, Schuhmacher 

(2005), Garbaravičius (2005), Garbaravičius, Dierick (2005), Gilroy, Lukas (2005), Gupta, Lang 

(2005), Kaiser, Kisling (2005), Malkiel, Saha (2005), Hodder, Jackwerth (2005), Jaeger, Wagner 

(2005), Azman-Saini (2006), Baba, Goko (2006), Boyson, Stahel, Stulz (2006, 2008), Ding, 

Shawky (2006), Izzo (2006), Jackwerth, Hodder (2006), Jagannathan, Malakhov, Novikov 

(2006), Heidorn, Hoppe, Kaiser (2006a, b), Sadka (2006), Adrian (2007), Becker, Clifton (2007), 

Goltz, Martellini, Vaissié (2007), Kambhu, Schuermann, Stiroh (2007), King, Maier (2007), 

Kosowski, Naik, Teo (2007), Li Sh, Linton O (2007), Hakamada, Takahashi, Yamamoto (2007), 
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Hasanhodzic, Lo (2007), Papademos (2007), Smedts K, Smedts J (2007), Stulz (2007), Weber 

(2007), Carlson, Steinman (2008), Billio, Getmansky, Pelizzon (2008), de los Rios, Garcia 

(2008), Lo (2008), McGuire, Tsatsaronis (2008), Takahashi, Yamamoto (2008), Jackwerth, 

Kolokolova, Hodder (2008), Gray (2008), Gray, Kern (2008), Gupta, Szado, Spurgin (2008), 

Kazemi, Tu, Li (2008), Nahum, Aldrich (2008), Roncalli, Teiletche (2008), Roncalli, Weisang 

(2008), Hedge Fund Working Group & Hedge Fund Standards Board (2008), Bollen, Pool 

(2009), Brophy, Ouimet, Sialm (2009), Füss, Kaiser, Strittmatter (2009), Heidorn, Kaiser, Roder 

(2009), Jaeger (2009), Khanniche (2009), Minsky, Obradovic, Tang, Thapar (2009), Mitra 

(2009), Xiong, Idzorek, Chen, Ibbotson (2009), Gibson, Wang (2010), Heidorn, Kaiser, Voinea 

(2010), Maillard, Roncalli, Teiletche (2010), Ramadorai (2010), Titman (2010), Sadka (2010), 

Wallerstein, Tuchschmid, Zaker (2010), Ang, Gorovyy, van Inwegen (2011), Cao, Ogden, Tiu 

(2011, 2012), Freed, McMillan (2011), Eychenne, Martinetti, Roncalli (2011), Piluso, Amerise 

(2011), Chakravarty, Deb (2012), Chen, Tindall (2012), Roncalli, Weisang (2012), Bruder, 

Roncalli (2012), Hassine, Roncalli (2013), Agarwal, Vikram, Sugata (2013). 

 

5.4 Pension fund as investment vehicle. 

The pension fund is an investment vehicle, which is founded to collect, borrow, 

administer, and most importantly increase the financial capital by making the financial capital 

investment in the capital markets with the goal to get an increased return premium in the short 

and long time periods. 

A main purpose of the pension fund is to make the retirement income provision for the 

beneficiaries. Speaking clearly, the public/private pension funds provide the employer-sponsored 

pension benefits to the beneficiaries in the frames of the defined benefit plan, the defined 

contribution plan and the hybrid scheme plan in Evans, Orszag, Piggott (editors) (January 1 

2008). The private/public pension fund makes the centralized financial capital contributions 

collection, then it invests the collected financial capital into the various investment products (the 

investment asset classes) with the help of the experienced fund managers, and after some time it 

expects to get the positive return-on-the-investment (ROI) in Clark (July 13 2000, March 27 

2003, 2008), Evans, Orszag, Piggott (editors) (January 1 2008). Most importantly, the pension 

fund investment policy is usually directed toward the beneficiary’s wealth maximization, 

depending, to a certain extent, on the type of the selected plan: the defined contribution plan, the 

defined benefit plan, the hybrid scheme plan in Bodie (October 1988), Bodie, Kane, Marcus 

(1989). The Boards of Trustees oversees all the financial capital investments by the pension fund 
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managers, having the statutory authority over the pension fund investment activities in 

Kakabadse N, Kakabadse A, Kouzmin (2003). 

The public/private pension funds compete with other investment vehicles in the capital 

markets, however they are considered to be relatively inefficient in view of the following 

reasons: the weak control over the selected plans by the pension fund managers, the high 

operating costs by the public/private pension funds and the existing difficulties with finding of 

the highly skilled/experienced pension fund managers in Impavido (2008). The public/private 

pension funds are not immune from the high volatility in the capital markets, which is caused by 

the economic variables fluctuations in the economies of the scales and the scopes in Antolin 

(2008). 

The pension fund in the finances has been researched in MacIntosh (1976), Sharpe (June 

1976), Treynor (May 1977), Winklevass (1977), Bulow (1979, August 1982), Bulow, Morck, 

Summers (1987), Bodie (Fall 1980, October 1988), Bodie, Light, Morck, Taggart (1987), Bodie, 

Shoven, Wise (editors) (1987), Bodie, Kane, Marcus (1989), Black (September—October 1980), 

Black, Dewhurst (Summer 1981), Feldstein, Seligman (1981), Feldstein (1982), Feldstein, 

Morck (1983), Frankfurter, Hill (1981), Tepper (March 1981), Harrison, Sharpe (1983), 

Friedman (1983), Kotlikoff, Smith (1983), Warshawsky (1987, November 1988, 1989, 1990), 

Bernheim, Shoven (1985), Ang, Tsong-Yue Lai (1988), Bernheim, Shoven (1988), Coggin, 

Fabozzi, Rahman (1993), Haberman, Joo-Ho Sung (1994), Mitchell, Smith (1994), Davis (1995), 

Dyson, Exley (1995), Wahal (1996), Brown, Draper, McKenzie (March 1997), Cairns, Parker 

(1997), Blake (1998), Blake, Lehmann, Timmermann (1999), Cangiano, Cottarelli, Cubeddu 

(1998), Hemming (1998), Mitchell (1998), Clark (July 13 2000, March 27 2003, 2008), Sinn 

(2000), Srinivas, Whitehouse, Yermo (2000), Whitehouse (2000), Chapman, Gordon, Speed 

(2001), Head, Adkins, Cairns, Corvesor, Cule, Exley, Johnson, Spain, Wise (2001), Thomas, 

Tonks (2001), Tonks (2002), Besley, Prat (2003), Kakabadse N, Kakabadse A, Kouzmin (2003), 

Bateman, Mitchell (2004), Bergstresser, Desai, Rauh (2004), Eaton, Nofsinger (2004), Munnell, 

Sundén (2004), Owadally, Haberman (2004), Sundén (2004), Cowling, Gordon, Speed (2005), 

Diamond (2005), Dobronogov, Murthi (2005), Franzoni, Marin (January 25 2005), McCarthy, 

Neuberger (2005), Greco (2006), Miao Jerry, Wang (2006), Sweeting (2006), Perotti, 

Schwienbacher (2007), Antolin (2008), Evans, Orszag, Piggott (editors) (January 1 2008), 

Impavido (2008), Adam, Moutos (2009), Inderst (January 1 2009), Kleinow (2011), Munnell, 

Aubry, Quinby (2011), Bovenberg, Mehlkopf (2014), Rossi, Blake, Timmermann, Tonks, 

Wermers (2015), Garon (2016), Dahlquist, Setty, Vestman (2016), Mitsel, Rekundal (2016). 
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5.5 Mutual fund as investment vehicle. 

The mutual fund is a pooled investment vehicle, which is founded to collect, borrow, 

pool together, process, and increase the borrowed financial capital by making the financial 

capital investment into the selected investment products in the chosen investment mediums in the 

capital markets with the goal to get an increased return premium in the short and long time 

periods. 

The mutual fund’s distinctive features for the prospective investor, comparing to other 

investment vehicles, include in Sharpe (January 1966), Prather, Bertin, Henker (2004), 

Anderson, Ahmed (2005): 

1. The professional management by fund managers; 

2. The professional marketing by fund managers; 

3. The professional distribution by fund managers; 

4. The small-medium-big investments acceptance; 

5. The investment assets classes diversification; 

6. The investment transaction cost savings; 

7. The total investment risk reduction. 

In fact, the family of mutual funds can be created within the main mutual fund in 

Ciamarra, Hornstein (2015). The mutual fund as an investment vehicle can be described in terms 

of the following economical parameters in Sharpe (January 1966): 

1. The small/medium/big investors clientele; 

2. The financial capital value under the management; 

3. The investment strategies; 

4. The former/present financial performance; 

5. The management fee level. 

The various financial metrics can be applied to analyse the mutual fund performance over 

the time in Soongswang, Sanohdontree (2011): 

1. The traditional fund performance evaluation measures; 

2. The data envelopment analysis (DEA) measure; 

3. The Pearson’s correlation coefficients; 

4. The cover of six different investment horizons. 

In real life situation, the mutual funds, generally, like to invest the financial resources into 

the large firms shares, assuming to reach the high return-on-investment at the low market risk. 

However, it is necessary to remember that the mutual fund’s performance depends on a number 

of discretely changing macroeconomic/microeconomic factors in the financial system in the 
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selected economy of the scale and the scope in Sharpe (January 1966), Jensen (June 1968), 

Arditti (1971), Fama (June 1972), Scott, Klemkosky (1975), Kon, Jen (April 1979). 

The mutual funds operation objectives, organization structure, and generated return-on-

investment in the capital markets in the finances has been researched in Sharpe (January 1966), 

Treynor , Mazuy (1966, July-August 1996), Allerdice, Farrar (1967), Jensen (June 1968), Arditti 

(1971), Fama (June 1972), Maurice Joy, Burr Porter (1974), Scott, Klemkosky (1975), Fabozzi, 

Francis (March 1978, December 1979, 1980), Kon, Jen (May 1978, April 1979), Kon (1983), 

Kim (1978), Gatto, Geske, Litzenberger, Sosin (1980), Miller, Gressis (1980), Eckardt, 

Bagamery (1983), Cowen, Kroszner (1990), Cook, Hebner (1992), Grinblatt, Titman (1992, 

1993), Grinblatt, Titman, Wermers (1995), Hendricks, Patel, Zeckhauser (1993), Mack 

(November 1993), Wohlever (1993), Dickson, Shoven (1995), Dickson, Shoven, Sialm (2000), 

Malkiel (1995), Neely (1995), Chordia (1996), Droms, Walker (1996), Elton, Gruber, Blake 

(1996), Livingston, O'Neal (1996, 1998), Livingston, Lei Zhou (2015), Lockwood (1996), 

Brown, Goetzmann (1997), Carhart (1997), Carhart, Carpenter, Lynch, Musto (2002), Cortez, 

Armada (1997), Cortez, Paxson, Armada (1999), Daniel, Grinblatt, Titman, Wermers (1997), 

Goetzmann, Peles (1997), Goetzmann, Brown (1998), Goetzmann, Ivkovic, Rouwenhorst 

(2001), Malhotra, McLeod (1997), Tufano, Sevick (1997), Barclay, Pearson, Weisbach (1998), 

Blake, Timmermann (1998, 2003), Fortune (1998), Sirri, Tufano (1998), Bogle (1999), 

Chevalier, Ellison (1999), James, Ferrier, Smalhout, Vittas (1999), Khorana, Servaes (1999), 

Kulldorff, Khanna (1999), Latzko (1999), Blake, Morey (2000), Chen, Jegadeesh, Wermers 

(2000), Kim, Shukla, Tomas (2000), Wermers (2000, 2003), Bollen (2001), Kothari (2001), Teo, 

Woo Sung-Jun (2001), Bergstresser, Poterba (2002), Chan, Hsiu-Lang Chen, Lakonishok (2002), 

Otten, Bams (2002), Pastor, Stamburgh (2002), Sengupta (2003), Berk, Green (2004), Kosowski, 

Timmermann, White, Wermers (April 2004), Mahoney (2004), Mamaysky, Spiegel, Zhang 

(2004), Nanda, Wang, Zheng (2004), Prather, Bertin, Henker (2004), Anderson, Ahmed (2005), 

Barber, Odean, Zheng (2005), Bollen, Busse (2005), Cuthbertson, Nitzsche, O’Sullivan 

(February 2005), Kacperczyk, Sialm, Zheng (2005, 2008), Nitzsche, Cuthbertson, O'Sullivan 

(2005), Raychaudhuri (2005), Busse, Irvine (2006), Gaspar, Massa, Matos (2006), Morey, 

O’Neal (2006), Alves, Mendes (2007), Bollen (2007), Cohen, Frazzini, Malloy (2007), Chen, 

Goldstein, Jiang (2008), Chen, Goldstein, Jiang (2009), Ferris, Yan (2007), Khorana, Tufano, 

Wedge (2007), Khorana, Servaes, Tufano (2008), Meschke (2007), Haslem, Baker, Smith 

(2008), Jans, Otten (2008), Jin-Li Hu, Tzu-Pu Chang (2008), Kacperczyk, Sialm, Zheng (2008), 

Kacperczyk, van Nieuwerburgh, Veldkamp (2014), Kempf, Ruenzi (2008), Kong, Tang (2008), 

Palmiter, Taha (2008), Sophie Xiaofei Kong, Dragon Yongjun Tang (2008), Bergstresser, 
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Chalmers, Tufano (2009), Coggins, Beaulieu, Gendron (2009), Cremers, Driessen, Maenhout, 

Weinbaum (2009), Karoui, Meier (2009), Khorana, Servaes, Tufano (2009), Koehler, Mercer 

(2009), Kuhnen (2009), Lilian Ng, Qinghai Wang, Zaiats (2009), Qiang Bu, Lacey (2009), 

Sialm, Starks (2009), Evans (2010), Hsuan-Chi Chen, Lai (2010), Jin Zhang, Maringer (2010), 

Soongswang, Sanohdontree (2011), English, Demiralp, Dukes (2011), Adams, Mansi, Nishikawa 

(2012), Bhojraj, Young Jun Cho, Yehuda (2012), Cashman (2012), Gottesman, Morey (2012), 

Sialm, Starks (2012), Christensen (2013), Eisele, Nefedova, Parise (2013), Vidal-García (2013), 

Agarwal, Gay, Ling (2014), Jingjing Yang, Jing Chi, Martin Young (2014), Simutin (2014), 

Berk, van Binsbergen (2015), Chuprinin, Massa, Schumacher (2015), Gallaher, Kaniel, Starks 

(2015), Kopsch, Han-Suck Song, Wilhelmsson (2015), Meifen Qian, Bin Yu (2015), Ortiz, 

Ramírez, Vicente (2015), Panda, Mahapatra, Moharana (2015), Sisli-Ciamarra, Hornstein 

(2015), Grinblatt, Ikäheimo, Keloharju, Knüpfer (2016), Matallín-Sáez, Soler-Domínguez, 

Tortosa-Ausina (2016). 

 

5.6 Venture capital fund as investment vehicle. 

The venture capital (VC) is considered to be an important source of corporate financing 

in the economy of the scale and the scope. The venture capital concept on the startup firms 

funding by venture capital from the venture capital funds was created by George Doriot, 

General, Harvard Business School, Harvard University and by Karl Comptom, President, 

Professor, Massachusetts Institute of Technology in the USA in 1946 in Allen (2012). 

Thus, the venture capital fund is an investment vehicle, which is created for the wealth 

management by making the venture capital investment in the startup companies with the aim to 

get an increased return premium in the capital markets in the short and/or long time periods. The 

American Research and Development (ARD) fund was a first VC fund in Allen (2012). The VC 

fund typically operates in the capital markets, which are impacted by various types of 

nonlinearities due to the asymmetric information flows between the economic agents in Jaffee, 

Russell (1976), Leland, Pyle (1977), Stiglitz, Weiss (1981), Stiglitz (1988), Zhang (2007b), 

Diaconu (2012). The VC fund can manage the financial capital from many venture capital firms 

by investing it into the selected startups, which are working on the entrepreneurial ideas to 

deliver the product/services to the certain customers at selected markets and contributing to an 

overall growth of national economies in Kirzner (1973), Lucas (1978), Audretsch, Keilbach 

(2004), Samila, Sorenson (2011). The founders and owners of the successful startup firm are 

called as the unicorn(s), if the total valuation of the startup is above one billion US dollars. 
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Discussing the early research results on the venture capital investments in the USA, let us 

explain that the rise/fall of venture capital was described in Gompers (1994). The optimal 

investment of venture capital was discussed in Gompers (1995, 1996). The empirical analysis of 

venture partnership agreements was done in Gompers, Lerner (1996). The various types of risks 

at the venture capital investing were reviewed in Gompers, Lerner (1997). The various 

investment strategies in the corporate financing, using the venture capital, have been analyzed in 

Gompers, Lerner (1998a, b). The analysis of compensation in the US venture capital partnership 

and business interests has been completed in Gompers, Lerner (1999a, b). The full venture 

capital funding cycle has been described in Gompers, Lerner (1999c). The various determinants 

of corporate venture capital success have been provided in Gompers, Lerner (2000a). The 

possible impact of fund inflows on private equity valuation has been reflected in Gompers, 

Lerner (2000b). The venture capital revolution has been described in Gompers, Lerner (2001). 

The new ventures funding has been studied in Gompers, Lerner, Scharfstein (2005). The venture 

capital investment practices have been discussed in Gompers (2007). The venture capital 

investment cycles have been precisely characterized in Gompers, Kovner, Lerner, Scharfstein 

(2008). The allocation of venture capital to the successful companies has been shown in 

Gompers, Kovner, Lerner (2009), Gompers, Lerner, Scharfstein, Kovner (2010). The syndication 

of VC investments has been investigated in Lerner (1994a, b). The investment practices by the 

venture capitalists have been researched in Lerner (1995). The selected research topics on the 

government as source of venture capital funding in the frames of the SBIR program have been 

considered in Lerner (1999). Kortum, Lerner (1998) proposed that the venture capital can 

increase the level of innovation in the society. Kortum, Lerner (2000) assessed the contribution 

by the VC to the innovation in the hi-tech industry. Lerner, Schoar, Wongsunwai (2007) 

researched some organizational aspects of the venture capital firm. Lerner (2008) made a few 

thoughtful research comments on the impact by the economic crisis on the venture capital 

funding dynamics in the USA. The empirical analysis of venture capital contracts has been 

performed in Kaplan, Strömberg (2000, 2002, 2003). The advanced researched on the of venture 

capital contracts has been continued in Kaplan, Strömberg (2004). The private equity returns on 

investments have been investigated in Kaplan, Schoar (2005). The annualized returns of venture-

backed public companies, categorized by stage of financing, have been researched in 

Shachmurove Y (2001). The annualized and cumulative returns on venture-backed public 

companies, categorized by industry, have been investigated in Shachmurove A, Shachmurove Y 

(2004). The annualized returns of ventured-backed public companies, stratified by decades and 

by stage of financing, have been considered in Shachmurove E, Shachmurove Y (2004). The 
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entrepreneurship, innovation, trade and the growth mechanism of the free-enterprise economies 

in Shachmurove Y (2007a). The venture capital distribution over the various geographical 

regions have been analyzed in Shachmurove Y (2007b). The investment activity of venture 

capital in the United States in the years 1996 through 2005 has been summarized in 

Shachmurove Y (2007). The access to venture capital and the performance of venture capital-

backed star-ups in Silicon Valley have been analyzed in Zhang (2007). The influences by the 

legal differences and experience on the financial contracts have been researched in Kaplan, 

Martel, Strömberg (2007, 2009). The different stages of financing through the evolution of firms 

from early business plans to public companies have been analyzed in Kaplan, Sensoy, Strömberg 

(2009). The past, present, and future of venture capital has been described in Kaplan, Lerner 

(2010). Orman (2008) developed a theoretical model to study the effectiveness of various 

possible organizational arrangements for the innovative startups and some issues in the startups 

activities financing by the VC funds in the USA. The effect of the current financial crisis on the 

venture capital investments in the US Internet firms has been analyzed in Block, Sandner (2009). 

The decline of the United States venture capital industry, including some propositions on what 

the federal government should do about it, has been analyzed in Aberman (2009). 

Researching the venture capital investments in Canada, the convertible preferred equity 

puzzle in Canadian venture capital finance has been found in Cumming (2000). The 

determinants of venture capital portfolio size have been described in Cumming (2001). The 

venture capital exits in Canada and the United States have been analyzed in Cumming, 

MacIntosh (2000). The venture capital investment duration in Canada and the United States has 

been calculated in Cumming, MacIntosh (2001). The private equity investments in Canada have 

been overviewed in Cumming, MacIntosh (2002a). The cross-country comparison of full and 

partial venture capital exits has been done in Cumming, MacIntosh (2002b). The extent of 

venture capital exits in Canada and the United States has been analyzed in the frames of the 

venture capital contracting and the valuation of high-tech firms research in Cumming, MacIntosh 

(2002c). The economic and institutional determinants of venture capital investment have been 

identified in Cumming, MacIntosh (2002d). The law and finance analysis of venture capital exits 

in emerging markets has been investigated in Cumming, Fleming (2002). A cross-country 

comparison of full and partial venture capital exits has been completed in Cumming, MacIntosh 

(2003). The liquidity risk and venture capital finance in Cumming, Fleming, Schwienbacher 

(2005). The venture capitalist value-added activities, fundraising and drawdowns have been 

analyzed in Cumming, Fleming, Suchard (2005). The legality and venture capital exits have been 

discussed in Cumming, Fleming, Schwienbacher (2006). The crowding out private equity in 
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Canada has been analyzed in Cumming, MacIntosh (2006). The contracts and exits in venture 

capital finance have been researched in Cumming (2008). The preplanned exit strategies in 

venture capital have been discussed in Cumming, Johan (2008). The style drift in private equity 

has been considered in Cumming, Fleming, Schwienbacher (2009). The private equity returns 

and disclosure around the world have been studied in Cumming, Walz (2010). 

Considering the venture capital investments in Europe, it is worth to point out that the 

chronological history of the VC capital market in Germany has been surveyed in Franzke, Grohs, 

Laux (2003), making a comparative analysis between the VC capital market in Germany and the 

VC capital markets in the US, UK and France. The implication of the VC on the VC funded 

companies in Germany has been researched in Keilbach, Engel (2003), analyzing the 50,000 

German firms of which roughly 1% is venture funded. Keilbach, Engel (2003) found the 

multiple evidences that the companies with the higher innovative output (measured by patent 

applications, corrected for size) and with the higher educated management have a larger 

probability of being venture funded. The venture capital, ownership structure, accounting 

standards and IPO underpricing in the cases of German companies have been investigated in 

Elston, Yang (2010). The underpricing, wealth loss for the pre-existing shareholders and the cost 

of going public for the venture capital backed startups has been extensively researched in 

Ferretti, Meles (2011). The first comprehensive comparative analysis between the success of 

European and American VC-backed portfolio companies has been provided in Kraeussl, Krause 

(2011). The survival of venture capital backed companies in France has been researched in 

Pommet (2012). The causal effect by the venture capital backing on the underpricing of the 

Italian IPOs has been investigated in Pennacchio (2013). 

Reviewing the venture capital investments in Asia, it should be noted that the venture 

capital in Japan has been analyzed in Clark (1988). The venture capital, bank shareholding, and 

IPO underpricing in Japan have been studied in Packer (1996). The Japanese IPOs have been 

researched in Pettway, Kaneko (1996). The investment and operating performance of Japanese 

IPOs have also been investigated in Cai, Wei (1997). The role by the venture capital in the IPOs 

in Japan has been researched in Hamao, Packer, Ritter (1999), who made the following 

comment: “In Japan, most of the major venture capital firms are subsidiaries of securities firms 

and banks.” Hamao, Packer, Ritter (1999) made the interesting observation on the role of VC 

during the IPO process in Japan, writing that the venture capital plays a certification role in 

alleviating informational uncertainty about the IPO at the time of issue. The venture capital 

industries of East Asia have been described in Kenney, Han, Tanaka (2002). The venture capital 

industry in Singapore has been overviewed in Koh F C C, Koh W T H (2002). Baygan (2003) 
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analyzed the trends in South Korean VC markets and examined the VC policies in South Korea, 

stating that the Korean venture capital market has grown dramatically in recent years, starting 

from a negligible base in the early 1990s and almost tripling between 1998 and 2001. Korea now 

ranks among the leading OECD countries in venture capital investment as a share of GDP and 

third in the share of venture capital being channeled to start-up enterprises (after the United 

States and Canada). Venture capital contributed to a proliferation of start-ups in the high - 

technology sectors such as the information and communications technology (ICT), which 

accounted for 64% of venture investments in 2001. Baygan (2003) also highlights an interesting 

fact that the government created the venture capital market in 1998 through a direct injection of 

the equity capital, a creation of the generous tax incentives and an establishment of the equity 

guarantees, and a designation of the certain small firms as the venture businesses. The R&D 

networks of the small and medium size companies in Japan have been researched in Motohashi 

(2006). The comparative analysis of the biotechnology startups funding by the venture capitalists 

between the State of Japan and the USA has been completed in Motohashi (2010). The venture 

capital affiliation with the underwriters and the underpricing of the initial public offerings in 

Japan has been researched in Arikawa, Imad’eddine (2010). 

Analyzing the venture capital investments in Africa, it has to be mentioned that the 

practical recommendations on the venture capital programme for the South Africa have been 

formulated in Stillman, Sunderland, Heyl, Swart (1999). The investment criteria, used by the 

South African venture capitalists in their venture screening and evaluation processes, have been 

analyzed in Van Deventer, Mlambo (2008, 2009). The challenges and prospects in the early-

stage process of the venture capital funding in South Africa have been presented in Jones, 

Mlambo (2009). The rise and fall of South African venture capital industry have been discussed 

in Lingelbach, Murray, Gilbert (2009). 

Let us analyse the venture capital (VC) organization and show its structural 

organizational scheme in Sahlman (1990), Lerner (1994, 1995), Gompers (1995), Black, Gilson 

(1998), Kortum (1998), Kortum, Lerner (2000), Hellmann, Puri (2000, 2002), Van (2000), 

Kaplan and Stromberg (2003), Lindsey (2003), Bottazzi, Da Rin and Hellmann (2004), Da Rin, 

Nicodano, Sembenelli (2004), Bertoni, Colombo, (2005), Lai (2005), Wong (2005), Luukkonen 

(2007), Sau (2007), Geronikolaou, Papachristou (2008), Van Deventer, Mlambo (2008, 2009), 

Block, Sandner (2009), Chen, Gompers, Kovner, Lerner (2009), Inci, Barlo (2010), Da Rin, 

Hellmann, Puri (2011), Samila (2011), Diaconu (2012), Gvazdaitytė (2012), Lazarevski, Mrsik, 

Smokvarski (2012), Pommet (2012), Rosenbusch (2012), Alqatawni (2013), Pennacchio (2013), 

Ledenyov D O, Ledenyov V O (2013i): 
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1. The general partners (GPs) are the Venture Capital firms; 

2. The limited partners (LPs) are the institutional investors (the banks, pension 

funds, insurance companies and foundations) and the private investors (the wealthy individuals); 

3. The venture capital is a financial capital (an equity financing resource) to invest 

into the start-up company with the focus on the early stage product/service development, the 

high risk business plan realization, pre-initial public-offering business creation; 

4. The venture capital fund is an investment vehicle with the lifetime of 8-10 years; 

5. The venture capital firm is a partnership among the venture capitalists to provide 

an expertise in the financial capital investment, the business strategy creation, the business 

management and the human resources management in the start-up company; 

6. The venture capitalist is a an active investor-financier with the capital markets 

knowledge, the entrepreneurial process experience, and the network of business contacts, who 

performs a function of the intermediation between the private/institutional investors and the 

start-up in the conditions of the asymmetric information flows; 

7. The startup company is a privately held early stage hi-tech company with the 

business plan and the high growth business potential. 

8. The venture capital industry is an industry created of the VC funds, which has a 

cyclical business nature. 

Fig. 28 shows the venture capital organization scheme. 

 

Fig. 28. Venture capital organization scheme. 
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Let us formulate the innovative start-ups financing problem in the frames of the theory of 

corporate finance in Tirole (2006). The main three problems in the startups funding are outlined 

in Orman (2008): 

1. The big upfront financial resources requirement at the time, when there will be no 

the cash flows for a long time; 

2. The big substantial uncertainty on the final potential outcomes in forms of 

developed products or services; 

3. The presence of intangible assets in start-up company, which cannot be used as 

collaterals to get the financing. 

All of the above listed issues can potentially reduce the willingness by financiers to 

provide financing to the new ventures, causing the credit-rationing in Stiglitz, Weiss (1981). 

Therefore, the VC financing represents a possible solution for the above mentioned financial 

problems in the cases of the innovative high-tech start-up companies. 

There is a number of the different possible investment stages in the venture capital 

financing. Therefore, let us provide some information on the different VC financing stages in the 

process of the innovative startup company development in Geronikolaou, Papachristou (2008): 

1. The seed financing, intended for new firms for the initial concept evaluation); 

2. The start-up financing (aiming at the development of the firm’s product before the 

firm has sold any products); 

3. The expansion financing (aiming to assist the growth and expansion of the firm). 

Sau (2007) proposes a general scheme of the most innovative start-ups financing: 

1. The insider capital, informal private equity and easy-term public financing (Seed); 

2. The venture capital financing (Start-up); 

3. The self-financing, bank and/or business credit (Early Growth); 

4. The direct issue of bonds and public equity (Sustained Growth). 

Gompers (2002) distinguishes a few investment stages in the innovative startup company: 

1. The start-up stage: the phase, when the company has a business plan for the 

product or service development; 

2. The development stage: the phase of product/service development, when the 

revenues from sales are not generated; 

3. The beta stage: the phase of the product testing by a limited number of customers. 

For example: the device testing; 

4. The shipping stage: the phase at which the product/service is being sold to 

customers, generating the small revenues stream with the expenses still exceeding the revenues; 
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5. The profitable stage: the phase at which the company is selling products or 

services,  generating a positive net income; 

6. The restart stage: the phase at which the firm is recapitalized at a reduced 

valuation, pursuing the product or marketing focus shift. 

The necessary and sufficient condition for the startup firm to obtain the financing from 

the uninformed investors can be written as in Da Rin, Nicodano, Sembenelli (2004, 2005) 

 

 

 

where I is the cost of the investment, A is the firm’s own equity capital which is pledged as 

collateral, I − A > 0 is the amount of capital, which is necessary to borrow for the firm, pH is the 

probability to deliver the return R, B denotes the private benefits for the entrepreneurs, Ru=R−Rf 

is the share of return to uninformed investors, Rf is the share of return, retained by the firm. 

Therefore, the market value of the loan (the left hand side) cannot exceed the firm’s 

expected income (the right-hand side). Firms are then able to raise finance from uninformed 

investors if and only if in Da Rin, Nicodano, Sembenelli (2004, 2005) 

 

 

 

where A is increasing in γ. 

The amount of funds borrowed by monitored firms Ivc adjusts to satisfy the incentive 

compatibility constraint of the venture capitalist in Da Rin, Nicodano, Sembenelli (2004, 2005) 

 

 

 

where β is the rate of return to venture capital, β=pHRvc/Ivc. 

The necessary and sufficient condition for a firm to be financed by both uninformed 

investors and venture capitalists is then in Da Rin, Nicodano, Sembenelli (2004, 2005) 

 

 

 

where c is the monitoring cost. 

Let us consider the typical venture capital investment scheme at the venture capital 

investment deal making process by the venture capital fund in Tyebjee, Bruno (1984), Da Rin, 
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Nicodano, Sembenelli (2004, 2005), Isaksson (2006), Kõomägi, Sander (2006), Kvist, 

Rosengren (2016). 

Fig. 29 shows the venture capital investment scheme at the venture capital investment 

deal making process by the venture capital fund. 

 

 

Fig. 29. Venture capital investment process scheme. 
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Let us discuss the asymmetric information problem between the various market agents at 

VC investment process. The impact by the investments on the economy performance has been 

studied in Akerlof, Stiglitz (1966). The theory of the innovation has been researched in Stiglitz 

(1969). The fact that the competition and entrepreneurship are important factors for the economy 

growth has been outlined in Kirzner (1973). The theory of firm has been well formulated in 

Jensen, Meckling (1976), Lucas (1978). The problems of the imperfect information, uncertainty 

and credit rationing between the different market agents in the conditions of market economy 

have been considered in Jaffee, Russell (1976). The existence of the credit rationing problem in 

the markets with the incomplete information has been also confirmed in Stiglitz, Weiss (1981), 

Stiglitz (1988). The new theory of the firm, taking to the account the asymmetric information 

flows, has been proposed in Greenwald, Stiglitz (1990). It has been also discovered that the 

imperfect information affects both the internal organization of the firms and the external relations 

with the labor, capital and product markets in Greenwald, Stiglitz (1990). The asymmetric effect of 

the diffusion processes has been explained in Richiardi, Gallegati, Greenwald, Stiglitz (2007). 

Leland, Pyle (1977), Amit et al (1990), Fried, Hisrich (1994), Gompers (1995), Zhang (2007b) 

highlighted the fact that the VC investment is characterized by an asymmetric information flows 

between the equity investors and the entrepreneur. This information asymmetry may prevent the 

venture capitalists from the investing of financial capital in the start-ups. There are two possible 

ways to overcome this problem in Tyebjee and Bruno (1984), Zhang (2007b): 1) the stage by 

stage investments of the financial capital by the venture capitalist into the startup; and 2) the 

evaluation of the startup owners by their entrepreneurial history. Pennacchio (2013) stresses an 

important role of the venture capitalists in the IPOs, saying that the analysis of the venture 

capital backing’s effect on the IPO underpricing is a suitable way to investigate whether the 

venture capitalists are able to reduce 1) the asymmetric information in the IPO process and 2) the 

oscillations of the company stock price in the case of the IPO process. Ledenyov D O, Ledenyov 

V O (2013i) propose that the information signals can be mixed and self-modulated during the 

asymmetric information flows in the information transmission channels between the various 

market agents, resulting in an origination of the different types of the nonlinearities such as the 

high order harmonics, which may have a considerable impact on the VC’s decision making 

process on the venture capital investments in the diffusion-type financial system. Ledenyov D O, 

Ledenyov V O (2013i) think that these nonlinearities have to be taken to an account during the 

venture capital optimal investment portfolio strategies selection process, which is all about 

making the right investment choices, using the econophysical econometrical analysis. 
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We would like to summarize our research discussion by saying that the modern research 

projects, aiming to create the extended knowledge base on the venture capital investments, have 

been conducted by many world renowned scientists in Rind (1981); Tyebjee, Bruno (1981), 

Bruno, Tyebjee (1983, 1986), Tyebjee, Bruno (1984), Chan (1983), Felda, DeNino, Salter 

(1983), Wilson (1983); Merkle (1984); Hutt, Thomas (1985), MacMillan, Siegel, Narasimha 

(1985), MacMillan, Zemann, Narasimha (1987); Beatty, Ritter (1986), Nevermann, Falk (1986), 

Timmons, Bygrave (1986); Block, Ornati (1987), Bygrave (1987), Bygrave, Timmons (1992), 

Robinson (1987), Ruhnka, Young (1987, 1991), Ruhnka, Felman, Dean (1992), Sandberg, Hofer 

(1987), Stedler (1987); Brophy, Guthner (1988), Clark (1988), Eisinger (1988, 1993), Florida, 

Kenney (1988), Florida, Smith (1993), Gladstone (1988), Harris, Raviv (1988), Hofer (1988), 

MacMillan, Kulow, Khoylian (1988), Sandberg, Schweiger, Schmidt (1988), Siegel R, Siegel E, 

MacMillan (1988), Tirole (1988); Benveniste, Spindt (1989), Gorman, Sahlman (1989), 

Holmstrom, Tirole (1989), Poterba (1989a, b); Amit, Glosten, Muller (1990a, b), Amit, Brander, 

Zott (1998), Barry, Muscarella, Peavy, Vetsuypens (1990), Barry (1994), Chan, Siegel, Thakor 

(1990), Hisrich, Jankowitz (1990), Sahlman (1990, 1993), Sykes (1990); Dixon (1991), 

Megginson, Weiss (1991); Sapienza (1992), Sapienza, Gupta (1994), Sapienza, Manigart, 

Vermeir (1996); Hall, Hofer (1993), Rosenstein, Bruno, Bygrave, Taylor (1993), Sahlman 

(1993); Admati, Pfleiderer (1994), Aghion, Tirole (1994), Anton, Yao (1994), Berglöf (1994), 

Bhidé (1994), Fried, Hisrich (1994), Gompers (1994, 1995, 1996, 1998, 2002, 2007), Gompers, 

Lerner (1996, 1997, 1998a, b, c, 1999a, b, c, d, 2000a, b, 2001a, b), Brav, Gompers (1997), 

Baker, Gompers (2003), Brav, Gompers (2003), Gompers, Lerner, Scharfstein (2005), Gompers, 

Kovner, Lerner, Scharfstein (2006, 2008), Gompers, Kovner, Lerner (2009), Gompers, Lerner, 

Scharfstein, Kovner (2010), Knight (1994), Kroszner, Rajan (1994), Lerner (1994a, b, 1995a, b, 

1998, 1999, 2002, 2008, 2009), Kortum, Lerner (1998, 2000), Lerner, Shane, Tsai (2003), 

Lerner, Schoar (2004, 2005), Lerner, Moore, Shepherd (2005), Lerner, Schoar, Wongsunwai 

(2007), Lerner, Sorensen, Strömberg (2009), Chen, Gompers, Kovner, Lerner (2009), Lerner, 

Tåg (2012), Puri (1994, 1996), Puri, Robinson (2011); Anton, Yao (1995), Elango, Fried, 

Hisrich, Polonchek (1995), Hart (1995), Jain, Kini (1995), Loughran, Ritter (1995), Willner 

(1995); Muzyka, Birley, Leleux (1996), Packer (1996), Pettway, Kaneko (1996); Amit, Brander, 

Zott (1997), Cai, Wei (1997), Chevalier, Ellison (1997), Gilford (1997), Karsai, Wright, 

Filatotchev (1997), Wright, Robbie, Ennew (1997), Manigart, Wright, Robbie, Desbrieres, De 

Waele (1997), Manigart, Baeyens, Hyfte (2002), Manigart, De Waele, Wright, Robbie, 

Desbrieres, Sapienza, Beekman (2000, 2002); Bergemann, Hege (1998), Berger, Udell (1998), 

Berger, Schaek (2011), Black, Gilson (1998), Cornelius , Isaksson (1998), Fried, Bruton, Hisrich 
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(1998), Gerke (1998), Hellmann (1998, 2000, 2002, 2006, 2007), Hellmann, Puri (2000, 2002), 

Becker, Hellmann (2005), Hellmann, Lindsey, Puri (2004, 2008), Hyde (1998), Jacobs, Scheffler 

(1998), Karsai (1998, 2003, 2004), Karsai, Wright, Dudzinski, Morovic (1999), Lin, Smith 

(1998), Marx (1998), Marx, Strumsky, Fleming (2009), Murray, Marriott (1998), Prowse (1998), 

Rajan, Zingales (1998), Trester (1998), Wright, Robbie (1998), Zider (1998); Aernoudt (1999), 

Bliss (1999), Bygrave, Hay, Peeters (1999), Gilson (1999), Gilson, Schizer (2002, 2003), Gulati, 

Gargiulo (1999), Hamao, Packer, Ritter (1999), Leopold (1999), Neher (1999), Shepherd (1999), 

Shepherd, Zacharakis (1999), Stillman, Sunderland, Heyl, Swart (1999); Baygan, Freudenberg 

(2000), Baygan (2003), Bharat, Galetovic (2000), Cumming (2000, 2001, 2008), Cumming, 

MacIntosh (2000, 2001, 2002a, 2002b, 2002c, 2002d, 2003a, b, 2006), Cumming, Fleming 

(2002), Cumming, Fleming, Schwienbacher (2005, 2006, 2009), Cumming, Fleming, Suchard 

(2005), Cumming, Johan (2008), Cumming, Walz (2010), Gans, Stern (2000, 2003), Gans, Hsu, 

Stern (2002), Jain, Kini (2000), Jeng, Wells (2000), Kaplan, Strömberg (2000, 2001, 2002, 2003, 

2004, 2009), Kaplan, Schoar (2005), Kaplan, Martel, Strömberg (2007), Kaplan, Sensoy, 

Strömberg (2009), Kaplan, Lerner (2010), Karaömerlioğlu, Jacobsson (2000), Koski (2000), Lee 

(2000), Lehtonen (2000), Quindlen (2000), Schefczyk (2000), Schertler (2000); Bascha, Walz 

(2001), Engel (2001a, b, 2002); Francis, Hasan (2001), Fredriksen, Klofsten (2001), Hyytinen, 

Pajarinen (2001), Keuschnigg, Nielsen (2001, 2003a, b, 2004a, b), Keuschnigg (2003, 2004a, b), 

Kanniainen, Keuschnigg (2004), Kirilenko (2001), Lockett, Wright (2001), Maula, Murray 

(2001), Peng (2001), Seppä, Laamanen (2001), Seppä (2003), Shachmurove Y (2001, 2007a, b), 

Shachmurove A, Shachmurove Y (2004), Shachmurove E, Shachmurove Y (2004), Sorenson, 

Stuart (2001); Allen, Song (2002), Audretsch, Lehmann (2002), Bottazzi, Da Rin (2002a, b, 

2004), Bottazzi, Da Rin, Giavazzi (2003), Bottazzi, Da Rin, Hellmann (2004a, b, 2008, 2009), 

Brander, Amit, Antweiler (2002), Brander, De Bettignies (2009), Brander, Egan, Hellmann 

(2008), Brander, Du, Hellmann (2010), Chesbrough (2002), Cestone (2002), Davis, 

Schachermayer, Tompkins (2002), Dossani, Kenney (2002), Kenney, Han, Tanaka (2002), 

Eisele, Habermann, Oesterle (2002), Everts (2002), Koh F C C, Koh W T H (2002), McGlue 

(2002), Moskowitz, Vissing-Jørgensen (2002), Shane, Cable (2002), Shane, Stuart (2002), Zook 

(2002); Becker, Hellman (2003), Bergemann, Hege (2003), Hege, Palomino, Schwienbacher 

(2009), Casamatta (2003), Casamatta, Haritchabalet (2007), Cornelli, Yosha (2003), Davila, 

Foster, Gupta (2003), Franzke, Grohs, Laux (2003), Gawlik, Teczke (2003), Gilson, Schizer 

(2003), Hirukawa, Ueda (2003), Inderst, Muller (2003), Keilbach, Engel (2003), Leleux, 

Surlemont (2003), Rindermann (2003), Schertler (2003), Schmidt (2003), Schmidt, Wahrenburg 

(2003), Stuart, Sorenson (2003), Wang C K, Wang K, Lu (2003), Wasserman (2003, 2006), 
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Woodward, Hall (2003); Aghion, Bolton, Tirole (2004), Avnimelech, Kenney, Teubal (2004), 

Avnimelech, Teubal (2004), Baum, Silverman (2004), Berk, Green, Naik (2004), Da Rin, 

Nicodano, Dittmann, Maug, Kemper (2004), Hsu (2004), Inderst, Müller (2004, 2009), Inderst, 

Müller, Muennich (2007), Jones, Rhodes-Kropf (2004), Lee, Wahal (2004), Megginson (2004), 

Michelacci, Suarez (2004), Mishra (2004), Peggy, Wahal (2004), Repullo, Suarez (2004), 

Roman, van Pottelsberghe de la Potterie (2004), Sembenelli (2004), Sternberg (2004), Ueda 

(2004); Bergemann, Hege (2005), Cochrane (2005), Da Rin, Hege, Llobet, Walz (2005), Da Rin, 

Nicodano, Sembenelli (2005, 2006), Da Rin, Hellmann, Puri (2011), De Carvalho, Calomiris, De 

Matos (2005), Dessein (2005), Dessí (2005), Dimov, Shepherd (2005), Dushnitsky, Lenox 

(2005, 2006), Dushnitsky, Lavie (2008), Ernst, Witt, Brachtendorf (2005), Ge, Mahoney J M, 

Mahoney J T (2005), Hsu, Kenney (2005), Hsu (2006, 2007), Klepper, Sleeper (2005), Klepper, 

Thompson (2010), Kõomägi (2005a, b, c), Kõomägi, Sander (2006), Lai (2005, 2007), Mäkelä, 

Maula (2005), Mayer, Schoors, Yafeh (2005), Mayer, Schoors, Yafeh (2005), Neus, Walz 

(2005), Wong (2005), Zook (2005); Antonelli, Teubal (2006), Cassiman, Ueda (2006), Colombo, 

Dimov, De Clercq (2006), Eckhardt, Shane, Delmar (2006), Ellul, Pagano (2006), Gebhardt, 

Schmidt (2006), Grilli, Piva (2006), Fallick, Fleischman, Rebitzer (2006), Franco, Filson (2006), 

Franco, Mitchell (2008), Isaksson (2006), Mathews (2006), Motohashi (2006, 2010), Nielsen, 

Keuschnigg (2006), Proimos, Murray (2006), Riyanto, Schwienbacher (2006), Wadhwa, Kotha 

(2006), Zhang (2006, 2007a, b); Bernile, Cumming, Lyandres (2007), Campbell, Kraeussl 

(2007), Colombo, Dawid, Kabus (2007), de Bettignies, Brander (2007), de Bettignies, Chemla 

(2008), de Bettignies (2008), Engel, Keilbach (2007), Hochberg, Ljungqvist, Lu (2007, 2010), 

Hsu (2007), Jovanovic, Szentes (2007), Lai (2007), Li, Prabhala (2007), Luukkonen (2007, 

2008), Mann, Sager (2007), Pintado, De Lema, Van Auken (2007), Robinson, Stuart (2007), Sau 

(2007), Schwienbacher (2007, 2008), Sørensen (2007), Tykvová (2007); Aizenman, Kendall 

(2008), Broughman (2008), Broughman, Fried (2010), Davidsson, Steffens, Gordon, Senyard 

(2008), Geronikolaou, Papachristou (2008), Hand (2008), Hirukawa, Ueda (2008a, b), Katila, 

Rosenberger, Eisenhardt (2008), Lindsey (2008), McMillan, Roberts, Livada, Wang (2008), 

Orman (2008), Rossetto (2008), Schwienbacher (2008, 2009), Sorenson, Stuart (2008), Winton, 

Yerramilli (2008), Nahata (2008), Phalippou (2008), Phalippou, Gottschalg (2009), Puri, 

Zarutskie (2008), Van Deventer, Mlambo (2008, 2009); Aberman (2009), Bengtsson, Ravid 

(2009), Bengtsson, Hand (2011), Bengtsson, Sensoy (2011), Block, Sandner (2009), Clarysse, 

Knockaert, Wright (2009), Cockburn, MacGarvie (2009), Duffner, Schmid, Zimmermann 

(2009), Fitza, Matusik, Mosakowski (2009), Fulghieri, Sevilir (2009a, b), Jones, Mlambo (2009), 

Krohmer, Lauterbach, Calanog (2009), Lingelbach, Murray, Gilbert (2009), Litvak (2009a, b), 
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Masulis, Nahata (2009, 2011), Norbäck, Persson (2009), Samuelsson, Davidsson (2009), Van de 

Vrande, Vanhaverbeke, Duysters (2009); Arikawa, Imad’eddine (2010), Benson, Ziedonis 

(2010), Bienz, Walz (2010), Cantner, Stützer (2010), Cowling, Murray, Liu (2010), Dushnitsky, 

Shapira (2010), Elston, Yang (2010), Groh, Liechtenstein (2010), Hall, Woodward (2010), Inci, 

Barlo (2010), Ivanov, Xie (2010), Jegadeesh, Kräussl, Pollet (2010), Korteweg, Sørensen (2010), 

Metrick, Yasuda (2010, 2011), Obschonka, Silbereisen, Schmitt-Rodermund, StuetzerNascent 

(2010), Samila, Sorenson (2010, 2011), Sevilir (2010), Zarutskie (2010), Zacharakis, Erikson, 

George (2010); Ball, Chiu, Smith (2011), Cherif, Gazdar (2011), Das, Jo, Kim (2011), Ferretti, 

Meles (2011), Kandel, Leshchinskii, Kraeussl, Krause (2011), Kerr, Nanda (2011), Li, 

Abrahamsson (2011), Samila, Sorenson (2011), Tian (2011), Yuklea (2011); Diaconu (2012), 

Gvazdaitytė (2012), Lazarevski, Mrsik, Smokvarski (2012), Lim, Cu (2012), Pommet (2012), 

Rosenbusch, Brinckmann, Müller (2012), Yitshaki (2012); Alqatawni (2013), Brettel, Mauer, 

Appelhoff (2013), Pennacchio (2013), Stuetzer, Obschonka, Davidsson, Schmitt-Rodermund 

(2013), Stuetzer, Obschonka, Schmitt-Rodermund (2013), Ledenyov D O, Ledenyov V O 

(2013i), Hsu, Haynie, Simmons, McKelvie (2014), Lahr, Mina (2014), Woike, Hoffrage, Petty 

(2015), Kvist, Rosengren (May 29 2016). 

 

5.7 Angel investor as investment vehicle. 

The angel investor or the business angel is an investment vehicle under the management 

by a private investor (a high-net-worth individual), who intends to make his/her own financial 

capital investment in the early-stage high-risk private unquoted startup-companies with the aim 

to get an increased return premium in the capital markets in the short and long time periods; and 

to take an active part in the business management as an advisor/member of the board of directors 

in the startup of interest in Wetzel (1981, 1983), Mason, Harrison (2008), Lerner, Schoar, 

Sokolinski, Wilson (August 2015), Landström, Mason (2016a, b). 

The business angel term was coined in Wetzel (1981, 1983). The main conditional 

distinction between the angel investors and the venture capitalists is in their investment practices: 

the angel investors provide the small amounts of capital in order of US$50k–US$5m to the early-

stage high-risk startups, whereas the traditional venture capitalists have almost abandoned the 

early-stage high-risk startups investment opportunities space in Van Osnabrugge (2000), Mason 

(2016). The angel investing as an investment vehicle for the private equity investing is almost 33 

years old, whereas the venture capital investing is around 60 years old in Wetzel (1981, 1983), 

May, Manhong Mannie Liu (2015). 
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The startup’s financing chain from the company’s foundation phase to the company’s 

maturity phase may include the following stages in the time domain in Mercil (2006): 

1. The founders financing at initial stage; 

2. The angel investors financing at product/service prototype stage; 

3. The venture capitalists financing at product/service rollout stage; 

4. The corporate investors financing at product/service rollout stage; 

5. The investment banks financing at growth stage; 

6. The IPO financing at expansion/maturity stage. 

Indeed, the angel investors play a significant role in the inclusive financing of the early-

stage startups in the economies of the scales and scopes, because they provide the seed capital 

for the hi-tech business ventures at the time, when these companies have a limited access to the 

financial resources from the traditional financial banks and institutions in Rubenstein (1958). In 

other words, the business angels stimulate the R&D and business activities in the early-stage 

high-risk startups by deploying the relatively small amounts of seed capital toward the highly 

innovative transformative technological solutions development in the selected startups. In 

addition, the business angels can contribute the so-called smart capital in the form of the 

product/service knowledge, business experience and contacts networks to the selected startup. 

These startups may potentially create the innovative products/services for the consumers, adding 

the economic value to and increasing the economic output of the economies of the scales and the 

scopes in Jensen (2002). 

There may be the business angel networks (BANs) to effectively match the solo angel 

investors / the angel investors group(s) / the angel investors syndicates to the perspective early-

stage high-risk startup companies with the aim to form the effective investment relationships in 

the economies of the scales and the scopes in EBAN (European Business Angel Network) 

(2005). The BANs increase the transparency, improve the efficiency, and decrease the search 

time toward the business deal making/brokering in the business angel investment market. 

The startup’s financing process by the business angel(s) has the following investment 

stages in Mason, Rogers (1997), Landström, Mason (2016a, b): 

1. The startup’s application stage; 

2. The startup’s pre-screening stage; 

3. The startup’s detailed due diligence stage; 

4. The BA’s investment entry into selected startup stage; 

5. The BA’s investment exit from selected startup stage. 
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In some cases, the business angels can form a group of the business angels to make the 

crowd-investing (the crowd-funding), which is a new form of the financing, when the a number 

of the small investors finance the startup business plan by collecting the necessary funds on the 

Internet in Sidman (2015), Hornuf, Schwienbacher (October 29 2016). 

Of course, the creation and introduction of the progressive economic regulation policies 

frameworks by the governments can further stimulate the business angels activities to make the 

financial/knowledge capital investments into the perspective early-stage high-risk private 

unquoted startup-companies within the corresponding business ventures clusters in the 

economies of the scales and the scopes. 

The business angels investment theories and practices in the finances have been 

researched in Rubenstein (1958), Wetzel (1981, 1983, 1986, 1987), Landström (1992, 1993, 

1995, 1998, 2007), Landström, Manigart, Mason, Sapienza (1998), Landström, Mason (editors) 

(2012), Landström , Mason (2016a, October 29 2016b), Mason, Harrison (1994, 1995, 2000a, b, 

2002, 2003, 2008, 2015), Mason, Rogers (1997), Mason, Stark (2004), Mason (2006, 2007, 

2009, 2011a, b, 2016), Mason, Botelho (2016), Mason, Harrison, Botelho (2016), Riding, 

Duxbury, Haines (1994), Coveney, Moore (1998), Lerner (1998 , 2009), Lerner, Schoar, 

Sokolinski, Wilson (August 2015), Prowse (1998), Aernoudt (1999), Tashiro (1999), Farrell 

(2000), Freear, Sohl, Wetzel (2000, 2002), Freear, Sohl (2012), Kelly, Hay (2000, 2003), Kelly 

(2007), Prasad, Bruton, Vozikis (2000), Van Osnabrugge (2000), Amis, Stevenson (2001), Amis, 

Stevenson, Liechtenstein (2003), Benjamin, Margulis (2001), Sørheim, Landström (2001), 

Sørheim (2003), Brettel (2002, 2003), Jensen (2002), Payne, Macarty (2002), Stadler, Peters 

(2003), Sohl (2003, 2006, 2012), Sohl, Hill (2007), San Jose, Roure, Aernoudt (2004), Jossi 

(July 2005), Månsson, Landström (2005), Maula, Autio, Arenius (2005), EBAN (European 

Business Angel Network) (2005), Shane (October 1 2005, January 1 2008, 2009), Vance (2005), 

Wiltbank (October 2005, 2009), Wiltbank, Boeker (November 2007a, b), Wiltbank, Read, Dew, 

Sarasvathy (2009), Amatucci, Sohl (2006), Heukamp, Liechtenstein, Wakeling (October 2006), 

Mercil (2006), Sudek (2006), Chahine, Filatochev, Wright (2007), Harrison, Mason (2007), 

Harrison, Mason, Robson (2010), Knyphausen-Aufseß, Westphal (2007), Preston (2007), Clark 

(2008), Goldfarb, Hoberg, Kirsch, Triantis (2008), Ibrahim (2008), Ibrahim (2011), Riding 

(2008), Collewaert, Manigart (2009), Collewaert, Manigart, Aernoudt (2010), Collewaert (2016), 

DeGennaro, Dwyer (2009, 2010), DeGennaro (2010, 2012), Goldfarb, Hoberg, Kirsch, Triantis 

(2009), Goldfarb, Hoberg, Kirsch, Triantis (2012), Mehrotra (2009), Roach (2009), Wallisch 

(2009), Wong, Bhatia, Freeman (2009), Markova, Petkovska-Mirčevska (2010), Lahti (2011a, 

b), Lahti, Keinonen (2016), Maxwell, Jeffrey, Lévesque (2011), Maxwell, Levesque, Jeffrey 
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(2014), Maxwell (2016), OECD (2011), Johnson, Sohl (2012a, b), Mitteness, Sudek, Cardon 

(2012), Scheela, Jittrapanun (2012), Wu Zhenyu, Yuan Wenlong, Wei Xueqi (2012), Festel, De 

Cleyn (2013), Florin, Dino, Huvaj (2013), Gregson, Mann, Harrison (2013), Hoyos, Santos 

(2013), Zachary, Mishra (2013), Carpentier, Suret (2014), Carpentier, Suret (2016), 

Parhankangas, Ehrlich (2014), Zhujun Ding, Sunny Sun, Kevin Au (2014), Altuntas (2015), 

Anselmo, Amati (2015), Ashish, Agarwal (2015), Banga, Lewis (2015), Baumann (2015), 

Dollinger, Rhodes (2015), Finlay, Witkin (2015), Gluntz (2015), Gray (2015), Green (2015), 

Gunther (2015), Hellmann, Thiele (2015), Henyon (2015), Hudson (2015), Litzka (2015), May, 

Liu (editors) (2015), May, Manhong Mannie Liu (2015), Mullett (2015), Neira (2015), Oker-

Blom (2015), Payne (2015), Poh-Kam Wong (2015), Protopopov, Fokin (2015), Reijtenbagh 

(20150, Roure, San Jose (2015), Roza, Banha (2015), Sidman (2015), Silby, Nicholas (2015), 

Tooth (2015), Vossen, Munck (2015), Wallace, Conti (2015), Wang Jiani, Chen Su (2015), 

Wang Jiani, Yi Tan, Manhong Liu (2016), Yeung (2015), Zhujun Ding, Au, Chiang (2015), 

Avdeitchikova, Landström (2016), Amatucci (2016), Estapé-Dubreuil, Ashta, Hédou (2016), 

Hornuf, Schwienbacher (October 29 2016), Lingelbach (2016), Murnieks, Cardon, Sudek, 

White, Brooks (2016), Politis (2016), Qoqiauri (2016), Romaní, Atienza (2016), Scheela (2016), 

Sørheim, Botelho (2016). 

 

5.8 Investment boutique firm as investment vehicle. 

The investment boutique firm represents an investment vehicle in the form of a small 

brokerage investment advisory firm on the wealth management towards the financial capital 

growth by making a limited number of the financial capital investments into the capital markets 

with the aim to get an increased return premium in the short and long time periods. 

In other words, the investment boutique firm is a small brokerage investment advisory 

firm with the specialization in both the single corporate finance client sector (the 

telecommunications sector, the media sector, the retail sector) or the ultra-high net worth 

individuals, performing the private equity management and the financial capital investment in 

the capital markets with the aim to get an increased return premium in the short and long time 

periods in Hall (2007), Morrison, Wilhelm (Winter 2007). 

Goodhart, Schoenmaker (March 2016) proposed to differentiate the four-tiers in the 

investment banking system in the capital markets in the finances, positioning the investment 

boutique firm at the tier four: 

1. The global investment banks-giants; 

2. The regional investment banks; 
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3. The national investment banks; 

4. The small specialist advisory wealth management investment boutiques. 

It makes sense to comment that the investment boutique firms industry has a different 

development dynamics, comparing to the investment banking industry in the global financial 

centers in the recent years in Hall (2007). In some cases, the investment boutique firms 

successfully compete with and challenge the big investment banks in the global capital markets. 

In other cases, the investment boutique firms pick up the outsourced businesses from the big 

investment banks such as the M&A advisory services or financial assets trading in the global 

capital markets in Morrison, Wilhelm (Winter 2007). The investment boutique firms in the 

finances have been researched in Thrift (1994), Luenberger (1997), Hall (2007), Morrison, 

Wilhelm (Winter 2007), Office of Career Services August (2012), Weihong Song, Wei Jie, Lei 

Zhou (2013), Goodhart, Schoenmaker (March 2016), Thomson Reuters (2016), Wikipedia 

(2016). 

Finally, reviewing the ongoing trends in the investment vehicles in the finances, we 

would like to highlight the recent important developments such as a presence of an increasing 

number of the private investment offices in the financial industry around the World. The private 

investment office is an investment vehicle, a narrow specialized investment boutique firm and an 

investment advisory firm on the wealth management, which takes care about the accumulated 

wealth by the ultra-high-net-worth individuals. The main objective by the private investment 

office is to increase the financial capital by making the highly selective financial capital 

investments into the high-quality investment products in the capital markets with the aim to get 

an increased return premium in the short and long time periods. 

In Chapter 5, we have already discussed the numerous investment vehicles for the 

financial capital investment in the capital markets with the aim to get an increased return 

premium in the short and long time periods. 

In Chapter 6, we will conduct a research discussion on the investment mediums for the 

financial capital investment in the capital markets with the aim to get an increased return 

premium in the short and long time periods. 
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Chapter 6 

 

Investment mediums for financial capital investment in 

capital markets 

 

 The investment medium is an financial environment, where the allocation of the financial 

capital to the investment product with an application of the investment vehicle is conducted in 

the process of the financial capital investment in the capital markets with the aim to get an 

increased return premium in the short and long time periods. There are many different types of 

the investment mediums with the various characteristic properties, which also serve as the 

mediums of exchange in the capital markets in the finances. 

 Fig. 30 shows the investment mediums in the capital markets in the finances. 

 

 

 

Fig. 30. Investment mediums in capital markets in finances. 
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 Exploring the finances universe, let us assume that one of the observable stars has the 

multiple light emitting beams, radiating the light in the surrounding space. In this case, the 

following two theoretical premises can be made: 

1. The star is formed of the different investment mediums; 

2. The radiating beam of light with the different wavelength corresponds to a certain 

investment medium in the capital markets. 

 Let us consider the investment mediums (the exchange mediums) by paying a lot of 

attention to the notable research results on the subject of research interest. 

 

6.1 Land exchange as investment medium. 

Let us stick with the notion of the book and begin our consideration by saying that the 

land exchange can be regarded as one of the oldest investment mediums, which was created by 

the humans in the initial economies of the scales and the scopes on our planet. Indeed, the sellers 

of the land tried to make the direct land sales deals with the buyers of the land for the farming 

purposes mainly at the land exchanges in the primitive economies of the scales and scopes. At 

the later time, the trading land types included the farming land, the forest land, the building 

construction land, etc. 

The land sales practices at the land exchanges from ancient time to the modern time have 

been described in Ricardo (1817, 1821), Denman (1956), Silberberg (1975), Veenman, Zonen 

(1961), Elvin, Ervin (1982), Mills, Hoover (1982), McFarlane (1983), Eaton (December 1984), 

Phipps (1984), Kaplan (Winter 1985), Fiske (October 7-8 1986), Wiltshaw (1986), Guzhvin 

(1987), Eaton (1988), Mercier (1988), Reeve (1988), Asako, Kuninori, Inoue, Murase (1989), 

Asako, Kuninori, Inoue, Murase (1997), Feder, Onchan (1989), Phillips, Bauer, Mercier, Mumey 

(1989), Phillips, Bauer, Akabua (1993), Roth, Barrows, Carter, Kanel (1989), Schnitkey, Taylor, 

Barry (1989), Barrett (1991), Kanemoto (1991), Lins, Hoffman, Kowalski (September 23-24 

1991), Yoshida (1991), Butler, DeBraal (1993), Miller, Andrews (February 9 - 11 1993), 

Capozza, Yuming Li (1994), Werner (1994), Nieuwoudt (1995), Ogawa, Suzuki (1995), Ogawa, 

Kazuo, Shin-Ichi Kitasaka, Hiroshi Yamaoka, Yasuharu Iwata (1996), Grepperud (February 

1996), Echevarria (1997), Deininger, Feder (2001), Kiyotaki, West (2004), Sekine, Tachibana 

(March 2004), Feinerman, Peerlings (2005), Hennings, Sherrick, Barry (2005), Ray (2005), 

Turnbull (2005), Kiyotaki, West (2006), Holden, Deininger, Ghebru (2007), Sekine, Tachibana 

(2007), Głuszak (2008), Von Braun, Meinzen-Dick (April 2009), Cotula, Vermeulen, Leonard, 

Keeley (2009), Cotula (2012), Fakton, van der Post (2010), Fischer, Shah (2010), Zoomers 

(2010), Abdulai, Owusu, Goetz (2011), Arezki, Deininger, Selod (December 2011), De Schutter 
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(2011), Hui-Wen Koo (2011), Palyanychko (2011), Zagema (September 22 2011), Di Corato, 

Hess (September 26-28 2012), Domeher, Abdulai (2012), Van der Kr Pasmans, Van der Heijden 

(2012), Todorovic, Vasiljevic, Rajic (2012), Oya (2013), Xianlei Ma, Heerink, van Ierland, van 

den Berg, Xiaoping Shi (2013), Zolin, Luzi (2013), Boehlje, Baker, Langemeier (January 3-5 

2014), Malashchuk (2014), Palenychak (2014), Arezki, Deininger, Selod (2015), Busha (2015), 

Szreder (2015), Bochco (2016), Borghesi, Giovannetti, Iannucci, Russu (2016). 

 

6.2 Real estate exchange as investment medium. 

Undoubtedly, the real estate exchange can be considered as an investment medium, 

which was established by the economic agents in the initial economies of the scales and the 

scopes at the ancient times. Obviously, the real estate exchange was an exchange medium, where 

the numerous business deals on the real estate properties between the sellers of the real estate 

and the buyers of the real estate were completed. The real estate property includes the private 

homes, business shops, business centers, trade markets, public buildings and cathedrals, built of 

the different materials such as the wood, clay, stone, red bricks and concrete. 

The real estate exchanges have been researched in Grebler (1954), Taylor, Bailey (1963), 

Wendt, Wong (December 1965), Friedman (December 1970, March 1971), Roulac (1976, 1996), 

Smith, Shulman (September–October 1976), Lusht (1978), Pellatt (1972), Chapman Findlay III, 

Hamilton, Messner, Yormark (September 1979), Ibbotson, Fall (1979), Ibbotson, Sinquefield 

(1982), Ibbotson, Siegel (1983, 1984), Ibbotson, Siegel, Love (Fall 1985), Penny (1980), 

Rystrom (1980), Burns, Epley (Winter 1982), Miles, Estey (Winter 1982), Miles, McCue 

(Summer 1982), Miles, McCue (1984), Brueggeman, Chen, Thibodeau (1984), Fogler (1984), 

Webb (1984), Webb, McIntosh (1986), Gau (1985), Gau, Wang (1990), Hartzell, Mengden 

(August 27 1986), Hartzell, Hekman, Miles (Spring 1987), Hartzell, Webb (1988), Hartzell, Liu, 

Kallberg (2004), Kuhle, Walther, Wurtzebach (1986), Kuhle (1987), Titman, Warga (Fall 1986), 

Haight, Fort (1987), Chen, Tzang (1988), Chinloy (1988), Firstenberg, Ross, Zisler (1988), 

Gyourko, Linneman (1988), Gyourko, Keim (1992), Hines (March 1988), Lusht (1988), Miller, 

Sklarz, Ordway (1988), Mooney S, Mooney K (1988), Wittner (Fall 1988), Geltner (1989), 

Goebel, Kim (1989), Rubens, Bond, Webb (1989), Sweeney (1989, 1993), Chan, Hendershott, 

Sanders (Winter 1990), Colwell, Park (September 1990), Giliberto (Summer 1990), Goetzmann, 

Ibbotson (1990), Howe, Shilling (1990), Liu, Hartzell, Grissom, Wylie (1990), McMahan 

(1990), Sagalyn (1990), Wheaton, Torto (1990), Asabere, Kleiman, McGowan (1991), Martin, 

Cook (1991), McIntosh, Liang, Tompkins (Spring 1991), Ross, Zisler (1991), Ziobrowski A J, 

Boyd (1991), Ziobrowski A J, Curcio (1991), Ziobrowski A J, Ziobrowski B J (1993), 
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Ziobrowski B J, Ziobrowski A J (1995), Ziobrowski A J, McAlum, Ziobrowski B J (1996), 

Ambrose, Ancel, Griffiths (Spring 1992), DiPascuale, Wheaton (1992), Kleiman, Farragher 

(1992), Liu, Mei (1992), Brueggeman, Fisher (1993), Newell, MacFarlane (March 1994), 

Worzala (1994), Worzala, Newel (1997), Zumpano, Elder (1994), Baum (1995, 2009), Corgel, 

McIntosh, Ott (1995), Jun Han, Youguo Liang (1995), Mueller (Spring 1995), Barkham, Ward, 

Henry (1996), Geurts, Jaffe (1996), Han (1996), Newell (1996), Newell, Webb (1996), Seck 

(1996), Solnik (1996), Bers, Springer (1997), Brueggeman, Fisher (1997), Farrell (1997), Hoesli, 

MacGregor, Matysiak, Nanthakumaran (1997), Mei, Saunders (1997), Redman, Manakyan, 

Liano (1997), Ball, Lizieri, MacGregor (1998), Chun, Shilling (1998), D’Arcy, Keogh (1998), 

Martens (1998), Svensson (1998), Adair, Berry, McGreal, Syacutekora, Ghanbari Parsa, Redding 

(Spring 1999), Keogh, D’Arcy (1999), Liao, Mei (1999), Moshirian, Pham (2000), Brounen, 

Cools, Schweizer (Summer 2001), Lee (2001, 2005, 2006a, b), McGreal, Parsa, Keivani (2001), 

Thrall (2002), Blazenko, Pavlov (2004), Deqing Diane Li, Yung (2004), Engelberts, Suarez 

(2004), Hoskin, Higgins, Cardew (Spring 2004), Loo Lee Sim, Xing Quan Zhang, Jieming Zhu 

(2004), Pi-Ying, Lai Peddy (2004), Hardin, Liano, Gow-Cheng Huang (2005), Laposa, Lizieri 

(April 13 – 16 2005), Holsapple, Ozawa, Olienyk (2006), Johnson (2006), Lim, McGreal, Webb 

(2006), Adlington, Grover, Heywood, Keith, Munro-Faure, Perrotta (December 6-8 2008), Chan, 

Hardin III, Liano, Zheng (2008), Lambie-Hanson (Fall 2008), Minye Zhang, Yongheng Deng 

(July 9 2008), Falkenbach (2009), Kurzrock, Rottke, Schiereck (2009), Edelstein, Qian, Tsang 

(2010), Lieser, Groh (2010, July 2011), Peralta-Alva (2011), Chaney, Sraer, Thesmar (2012), 

Baker, Chinloy (editors) (September 4 2014, September 8 2014), Cunat, Cvijanovic, Yuan 

(2014), Gauder, Houssard, Orsmond (2014), Lieser, Groh (2014), Anderson, Rottke, Krautz 

(2015), Hazama, Uesugi (October 2015), Maksimov, Bachurinskaya (2015), Papastamos, 

Matysiak, Stevenson (2015). 

 

6.3 Stock exchange as investment medium. 

Let us follow on with a comprehensive discussion on the history of the firms’ stock 

exchange, which is one of most attractive investment mediums from the investor’s point of 

view. We would like to be focusing on the historical heritage, the regulatory aspects, and the 

operation principles, considering the European, American and Asian stock exchanges mainly. 

Most importantly, we would like to conduct the research discussion, using the obtained research 

findings in Ledenyov D O, Ledenyov V O (2013f). 

The Amsterdam Stock Exchange is probably the oldest stock exchange, which was 

founded in Amsterdam in the Netherlands in 1602 in Joseph Penso de la Vega (1668, 1996), 
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Viveen (2013), Shiryaev (1998a). The Amsterdam Stock Exchange has had the multiple periods 

of sustainable development and sharp decline, reflecting the historical economical development 

stages in The Netherlands in recent centuries in Landes (1998). 

In the seventeenth century, the Britain succeeded the Netherlands as the biggest 

economy, throwing in the age of innovation by the way of the industrialization in Landes (1998), 

Viveen (2013). At that time, the British financial system was emulated to some degree from the 

Dutch financial system, for example, Munro (2003) writes: “Many English observers were 

praising the Dutch financial system as the one to emulate.” The London Stock Exchange (LSE) 

has its historical beginnings since 1700 in Michie (1999, 2001). The LSE as a financial 

institution was established with a main goal to facilitate the development of the financial 

securities exchange market, and it has a long history of operations since early 1801 in Maddison 

(1875), Morgan, Thomas (1961), Michie (1988), Michie (1999, 2001), Neal (2005). The first 

LSE regulation framework was officially printed in February, 1812 in Neal (2005). Since that 

time, the LSE played one of the key roles in the first global capital market creation  in Neal 

(2005). The LSE remained the world's most innovative stock exchange in the global capital 

market until recently in Neal (2005), however it gives up slowly to the Asian stock exchanges, 

because of the multiple impacts by the globalization process and the UK’s Brexit political 

initiative.  

The Paris Stock Exchange (PSE) represents the core of the financial securities exchange 

market in France since 1801 in Courtois (1855), Maddison (1875), Arbulu (1998a, b), Petit 

(2006), Hautcoeur, Riva (2007), Gallais-Hamonno, Georges (2007), Le Bris, Hautcoeur (2011). 

In the IXX-XX centuries, the Paris Stock Exchange evolved to become a stock exchange with 

the big perspectives for the European investors in Arbulu (1998a, b). Presently, the Paris Stock 

Exchange tries to attract the new public listed companies from the London Stock Exchange, 

attempting to become a new growing international center in Europe.  

The New York Stock Exchange (NYSE) conducts its operations in New York, USA since 

1817 in Shiryaev (1998a). The NYSE is one of the biggest companies’ stock exchanges in the 

world, because of both: 1) it has one of the most advanced technical infrastructures, and it has an 

access to the biggest economy of the scale and the scope in the USA. The New York Stock 

Exchange was modernized extensively, implementing the several electronic trading technology 

upgrade phases in recent decades. The NYSE is regarded as a financial industry leader with the 

considerable expertise in the financial securities trading as explained in numerous analytic 

reports by the financial experts. Besides, in the present time, the NYSE works intensively to 

attract the new companies to conduct the IPO from mainland China, Hong Kong, Singapore, 
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aiming to overcome the severe consequences of economic downturns in the USA such as the IT 

industry bubble crush in 2001 and the financial industry collapse in 2008.  

The Tokyo Stock Exchange (TSE) was founded in Tokyo, Japan in 1878 in Hamao, 

Hoshi, Okazaki (2005). The TSE represents a most innovative platform for the companies’ stock 

exchange, mainly dealing with the public listed companies in Japan. The relative isolation of the 

financial system in Japan from the rest of the World makes it difficult for the foreign companies 

to be listed at the TSE. The negative interest rates by the central bank in Japan are mainly 

stipulated by the presence of: 

1. The high rate of the state budget deficit, 

2. The practice of sales of the government bonds to the Japanese firms mainly, and 

3. The lack of desire by the central bank to disseminate the Japanese Yen as a mean 

of payment around the World. 

Therefore, a number of the listed foreign companies at the TSE is relatively small presently. 

The global stock exchanges have various efficiencies of operations, which are mainly 

defined by the structure of organizational rules, listed companies valuations, national financial 

systems state and by some other factors in agreement with the theory of financial exchange 

organization in Davis, Neal (1998), Pirrong (1999, 2000). There is a considerable increase of the 

listing requirements for the companies at the global stock exchanges, aiming to make the 

companies as transparent as possible for the investors during the investment decision making 

process toward the investment portfolios building in Davis, Neal, White (2003), Elton, Gruber 

(1995). The global investors pursue a plenty of the different investment strategies at the modern 

stock exchanges, which can be characterized by the Return-on-Investment (ROI) and other 

parameters in Lowenfeld (1907, 1910), Gregory, Harris, Michou (2001). The most innovative 

stock exchanges include the Amsterdam, London, Melbourne, Frankfurt, Paris, Frankfurt, New 

York, Toronto, Tokyo, Shanghai, Hong Kong and Singapore stock exchanges in Hart, Moore 

(1996), Goetzmann, Ibbotson, Peng (2000), Le Bris, Hautcoeur (2011).  

Today, the competition among the various stock exchanges for both 1) the public 

companies and 2) the investors increases exponentially as a result there is a trend toward the 

stock exchanges integration, which is realized by the means of the Mergers and Acquisitions 

(M&A) process between the different stock exchanges in Di Noia (2001). For example, the 

Amsterdam Stock Exchange merged with the Brussels Stock Exchange (BSE) and the Paris 

Stock Exchange to establish the Euronext in 2000 in Ledenyov D O, Ledenyov V O (2013f). 

Let us sum up our discussion on the companies stock exchanges as an investment 

medium by saying that an accurate characterization of the stock market indexes trends dynamics 
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in the conditions of the nonlinear capital flows during the electronic trading by the companies 

shares at the stock exchanges in the global capital markets becomes an important research task at 

our time in Ledenyov D O, Ledenyov V O (2013f). During the accurate characterization, the 

dependence of the stock market indexes on the company valuation, the dependence of the stock 

market indexes on the foreign currencies exchange rates, the dependence of the stock market 

indexes on the interest rates, the dependence of the stock market indexes on the strategic 

commodities, and the impact by the nonlinear capital flows on the stock market indexes must be 

taken to an account in Ledenyov D O, Ledenyov V O (2013f). 

The trading of companies stocks at stocks exchanges around the World have been 

researched in Fama, Fisher, Jensen, Roll (1969), Fama (1970, 1998), Fama, French (1992, 1993, 

1996), Fama, Hansen, French (2013), Akerlof (1970), Stoll, Curley (1970), Logue (1973), 

Logue, Rogalski, Seward, Foster-Johnson (2001), Reilly (1973), McDonald, Jacquillat (1974), 

Ibbotson, Jaffe (1975), Ibbotson (1975), Ibbotson, Sindeler, Ritter (1988, 1994), Benston, Smith 

(1976), Jensen, Meckling (1976), Jensen (1986), Miller (1977), Leland, Pyle (1977), Weinstein 

(1978), Kahneman, Tversky (1979), Wilson (1979), Brown, Warner (1980), Buckland, Herbert, 

Yeomans (1981), Milgrom (1981), Milgrom, Weber (1982), Myerson (1981), Baron (1982), 

Dretske (1983), Myers, Majluf (1984), Ritter (1984, 1987, 1991, 1998a, b, 2002, 2003a, b, 

2005), Beatty, Ritter (1986), Loughran, Ritter (1995, 2002), Hamao, Packer, Ritter (1998), Kim, 

Ritter (1999), Chen, Ritter (2000), Ritter, Welch (2002), Ritter, Warr (2002), Kyle (1985), 

Amihud, Mendelson (1986), Amihud, Mendelson, Uno (1999), Amihud, Hauser, Kirsh (2001, 

2003), Beatty, Ritter (1986), Beatty, Zajac (1994), Beatty, Welch (1996), Booth J, Smith (1986), 

Ridder (1986), Rock (1986), Shleifer, Vishny (1986), Shleifer, Wolfenzon (2002), Titman, 

Trueman (1986), Bernheim, Peleg, Whinston (1987), McAfee, McMillan (1987), Miller, Reilly 

(1987),  Balvers, McDonald, Miller (1988), Johnson, Miller (1988), Tinic (1988), Allen, 

Faulhaber (1989), Barry (1989), Barry, Muscarella, Peavy, Vetsuypens (1990), Benveniste, 

Spindt (1989), Benveniste, Wilhelm (1990), Benveniste, Busaba, Wilhelm (1996), Benveniste, 

Busaba (1997), Benveniste, Wilhelm (1997), Benveniste, Erdal, Wilhelm (1998), Benveniste, 

Ljungqvist, Wilhelm, Yu (2003), Grinblatt, Hwang (1989), Koh, Walter (1989), Maskin, Riley 

(1989), Muscarella, Vetsuypens (1989a, b, 1990), Uhlir (1989), Welch (1989, 1992, 1996), 

Welch, Ritter (2002), Carter, Manaster (1990), Carter, Dark, Singh (1998), Clarkson, Thompson 

(1990), Husson, Jacquillat (1990), Levis (1990), Lucas, McDonald (1990), Sahlman (1990), 

Allen (1991), Hasbrouck (1991), Lee Ch M C, Shleifer, Thaler (1991), Megginson, Weiss 

(1991), Megginson, Smart (2009), Menon, Williams (1991), Spatt, Srivastava (1991), Cotter 

(1992), Hughes, Thakor (1992), Mauer, Senbet (1992), Aggarwal, Leal, Hernandez (1993), 
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Aggarwal (2000), Aggarwal, Conway (2000), Aggarwal, Prabhala, Puri (2002), Aggarwal, 

Krigman, Womack (2002), Aggarwal (2003), Affleck-Graves, Hegde, Miller, Reilly (1993), 

Choe, Masulis, Nanda (1993), Back, Zender (1993), Back, Zender (2001), Chemmanur (1993), 

Chemmanur, Fulghieri (1997), Chemmanur, Fulghieri (1999), Chemmanur, Liu (2003), 

Chemmanur, Hu (2007), Chemmanur, Yan (2009), Chemmanur, He, Hu (2009), Chemmanur, 

He, Nandy (2010), Chemmanur, Krishnan (2012), Chemmanur, He (2012), Conrad, Kaul (1993), 

Dhatt, Kim, Lim (1993), Drake, Vetsuypens (1993), Figlewski, Webb (1993), Hanley (1993), 

Hanley, Wilhelm (1995), Hebner, Hiraki (1993), Jegadeesh, Weinstein, Titman (1993a), 

Jegadeesh, Weinstein, Welch (1993b), Keloharju (1993), Keloharju, Kulp (1996), Keloharju, 

Nyborg, Rydqvist (2004), Leleux (1993), Leleux, Muzyka (1997), Levis (1993), Levis (2004), 

Loughran (1993), Loughran, Ritter, Rydqvist (1994), Loughran, Ritter (1995), Loughran, Ritter 

(1997), Loughran, Ritter (2000), Loughran, Ritter (2002), Loughran, Ritter (2003), Loughran, 

Ritter (2004), Ruud (1993), Rydqvist (1993), Rydqvist, Högholm (1995), Vos, Cheung (1993), 

Friedlan (1994), Jain, Kini (1994), Jog, Srivastava (1994), Jog, McConomy (1999), Kunz, 

Aggarwal (1994), Lerner (1994), Michaely, Shaw (1994), Michaely, Womack (1999), Schultz, 

Zaman (1994), Schultz (2003), Degeorge (1995), Degeorge, Derrien, Womack (2005), Gerstein 

(1995), Gerstein (1996), Gompers (1995), Gompers, Lerner (1997), Gompers, Lerner (2001), 

Gompers, Lerner (2003a), Gompers, Lerner (2003b), Kim, Krinsky, Lee (1995), Spiess, Affleck-

Graves (1995), Spiess, Pettway (1997), Spiess, Affleck-Graves (1999), Spiess, Affleck-Graves 

(1999), Zingales (1995), Barber, Lyon (1996a), Barber, Lyon (1996b), Barber, Lyon (1997), 

Barber, Odean (2008), Booth J R, Chua (1996), Booth J R, Booth L (2003), Borggreve, Dobrikat 

(1996), Brealey, Myers (1996), Brennan, Subrahmanyam (1996), Chowdhry, Sherman (1996), 

Chowdhry, Nanda (1996), Easley, Kiefer, O’Hara, Paperman (1996), Hazen (1996), Houston, 

James (1996), Houston, James, Karceski (2004), Kogut, Zander (1996), Kothari, Warner (1996), 

Kothari, Warner (1997), Kothari (2001), Lee P J, Taylor, Walter (1996a), Lee P J, Taylor, Walter 

(1996b), Lee P J, Taylor, Walter (1999), Nyborg, Sundaresan (1996), Pettway, Kaneko (1996), 

Périer (1996), Aussenegg (1997), Brav, Gompers (1997), Brav (2000), Brav, Geczy, Gompers 

(2000), Brav, Gompers (2002), Brav, Gompers (2003), Brennan, Franks (1997), Cai, Wei (1997), 

Carhart (1997), Datta, Iskandar-Datta, Patel (1997), Dechow, Sloan (1997), Dechow, Hutton, 

Sloan (1999), Dechow, Hutton, Sloan (2000), Ehrhardt (1997), Firth (1997), Gande, Puri, 

Saunders, Walter (1997), Gande, Puri, Saunders (1999), Gregg (1997), Huang, Stoll (1997), 

Kooli (2000), La Porta, Lopez-de-Silanes, Shleifer, Vishny (1997), La Porta, Lopez-de-Silanes, 

Shleifer, Vishny (1998), La Porta, Lopez-de-Silanes, Shleifer (2002), La Porta, Lopez-de-

Silanes, Shleifer (2006), Lee I (1997), Ljungqvist (1997), Ljungqvist, Nanda, Singh (2001), 
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Ljungqvist, Wilhelm (2002), Ljungqvist, Wilhelm (2003), Ljungqvist, Jenkinson, Wilhelm 

(2003), Ljungqvist, Marston, Wilhelm (2003), Ljungqvist, Nanda, Singh (2003), Ljungqvist, 

Nanda, Singh (2006), Ljungqvist (2006), Mikkelson, Partch, Shah (1997), Nanda, Youngkeol 

Yun (1997), Page, Reyneke (1997), Rajan, Servaes (1997a), Rajan, Servaes (1997b), Stehle 
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Let us add a few words on the firms’ stock options exchange, which is an investment 

medium for the firms’ stock options trade/exchange by the experienced investors in the capital 

markets. The Chicago Board Options Exchange (CBOE) represents a main platform for the stock 

options trading in the USA. The operating rules for the Chicago Board Options Exchange 

(CBOE) are described in Chicago Board Options Exchange (1996). 

 

6.4 Foreign currencies exchange as investment medium. 

Moving to the next topic, we would like to continue our research discussion with a 

consideration on the foreign currencies exchange, which can also be described as one of the 

investment mediums in the capital markets in the finances in Ledenyov V O, Ledenyov D O 

(2016s). 

The foreign currencies exchange markets have been established, pursuing a goal to 

facilitate the international trade by the goods and services between the various states with the 

different financial systems and the distinctive units of payment in XIX – XXI centuries in Ellis, 

Metzler (editors) (1949), Machlup (1949), Robinson (1949). Going from the research in Ellis, 

Metzler (editors) (1949), Machlup (1949), Robinson (1949)), we can definitely say that the 

growing international trade resulted in: 

1. The constant need to exchange the foreign currencies; 

2. The strong necessity to rate the foreign currencies; 

3. The necessity to establish the foreign currencies exchange markets. 

In our time, the global investors like to conduct the investments in the foreign currencies 

in the global capital markets, making their assumptions on the foreign currencies exchange rates 

trends dynamics as well as pursuing the only main goal to get the increased return premiums in 

the foreign currencies exchange markets in the short and long time periods in Goodhart (1992), 

Goodhart, Hall, Henry, Pesaran (1993), Goodhart, O'Hara (1995), Goodhart, O’Hara (1997). 
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6.5 Financial securities exchange as investment medium. 

The high investment culture among the private/institutional investors is a golden key to 

the long-term prosperity of the economy of the scale and the scope. As we know the investors 

frequently like to invest the financial capital into the numerous financial securities with the help 

of various investment vehicles in the different investment mediums such as the financial 

securities exchanges in the capital markets in the finances. 

Actually, there are the two big groups of the financial securities exchanges, where the 

most innovative investment products such as the financial securities, including the credit 

derivatives, are traded among the financial dealers/organizations in Heckinger, Mengle (2013), 

Steigerwald (2013), Heckinger, Ruffini, Wells (2014): 

1. The over-the-counter (OTC) derivatives exchanges, where the derivatives 

contracts (the swaps) are confidently negotiated/exchanged between the counterparties. All the 

OTC derivatives contracts are cleared/settled on the bilateral basis or on the Counterparty 

Clearing House basis; 

2. The listed derivatives exchanges, where the derivatives contracts are openly 

traded/exchanged among all the interested parties. 

The financial futures derivatives contracts were openly traded/exchanged at the Chicago 

Mercantile Exchange since 1972. Presently, the financial derivatives contracts are traded at in 

Heckinger, Mengle (2013), Steigerwald (2013), Heckinger, Ruffini, Wells (2014): 
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Lescourret (2007), Henrard (2007, 2009), Hirtle (February 2007, March 2008), In, Kang, Kim 

(2007), Mengle (2007), Nashikkar, Subrahmanyam (2007), Nashikkar, Subrahmanyam, Mahanti 

(2009), Pan, Singleton (2007), Papageorgiou, Sircar (2007), Pausch (2007), Pykhtin, Zhu (July 

August 2007), Rajan, McDermott (2007), Schulz, Wolf (2007), Summer (2007), Tang, Yan 
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(2007), Thompson (2007), Truslow (March 22 2007), Weithers (Fourth Quarter 2007), Yan, 

Zivot (2007), Abid, Naifar (2008), Alexander, Kaeck (2008), Arnsdorf, Halperin (2008), Chen, 

Cheng, Liu (2008), Claes, De Ceuster (2008), Cont, Minca (2008), Coudert, Gex (2008), Cserna, 

Imbierowicz (2008), Curto, Nunes, Oliveira (2008), Jankowitsch, Pullirsch, Veža (2008), Le 

Roux (October 2008), Li, Zou (2008), Morgan (May 2008), O'Kane (2008), Peng, Kou (2008), 

Sougné, Heuchenne, Hübner (2008), Ametrano, Bianchetti (2009), Ametrano (January 18 2011), 

Bayraktar, Yang (2009), Deutsche Börse AG (September 2009), Elizalde, Doctor (2009), 

Elizalde, Doctor, Saltuk (2009), Forte, Peňa (2009), Fujii, Shimada, Takahashi (2009a, b), Fujii, 

Shimada, Takahashi (2010a, b), Fujii, Takahashi (2011), Mayordomo, Peña, Romo (September 

2009, 2012), Rey (2009), Panchenko, Wu (2009), Rey (November 20 2009), Varga (May 2009), 

Buraschi, Porchia P, Porchia F (2010), Ciolpan, Adam (2010), Coudert, Gex (2010), Courtney 

(2008, May 19 2010), Gómez (2010), Gregory (2010), Fries (2010), Tsui (2010, May 18 2010), 

Piterbarg (2010a, b), Bianchetti (October 31 2011), Bianchetti M, Mattia C (March 28 2012), 

Calice, Ioannidis, Williams (2011), Coşkun (2011), Lahusen, Speyer (2011), Lijun Bo, Ying 

Jiao, Xuewei Yang (December 13 2011), Ojo (May 24 2011, April 30 2012), Rennie, Lipton 

(2011), Avino, Lazar (2012), Heller, Vause (2012), Roman, Şargu (2012), Tim Leung, Peng Liu 

(October 2 2012), Yildirim, Coskun, Caglar, Yildirak (2012), Heckinger, Mengle (2013), 

Heckinger, Ruffini, Wells (2014), Steigerwald (2013). 

 

6.6 Commodities exchange as investment medium. 

Focusing on the forthcoming issue, we would like to explain that the commodities 

exchange is one of the investment mediums in the capital markets in the finances. The 

commodities exchanges have been created to facilitate the commodities trading on a global scale. 

There are the following commodity exchanges in Demidova-Menzel, Heidorn (August 

2007), Yamori (September 7 2009): 

1. The Commodity Exchange (COMEX); 

2. The New York Mercantile Exchange (NYMEX); 

3. The Chicago Board of Trade (CBOT); 

4. The Tokyo Commodity Exchange (TCE); 

5. The Tokyo Grain Exchange (TGE). 

The commodities exchanges have been researched in Keynes (1923, September 1938, 

1942, 1980, 1943), Hotelling (1931), Graham (1937), Kaldor (1939), Working (February 1948, 

1949, 1960), Brennan (1958, 1991), Brennan, Schwartz (1985), Sharpe (1964), Sharpe, 

Alexander, Bailey (1995), Telser (1968), Dusak (1973), Lovell, Vogel (1973), Merton (1973), 
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Stoll (1979), Stoll, Whaley (2009, 2010), Bodie, Rosansky (May June 1980), Breeden (1980), 

Spraos (March 1980), Newbery, Stiglitz (1981), Wright, Williams (1982), Abel (1983), Abel, 

Blanchard (1986), Abel, Mankiw, Summers, Zeckhauser (1989), Abel, Eberly (1994), Bernanke 

(1983), Carter, Rausser, Schmitz (April 1983), Garbade, Silber (1983), Edwards, Freebairn 

(1984), Kanbur (1984), Cox, Rubinstein (1985), Gilbert (September 1985, 1996), Jagannathan 

(1985), Taylor (1985), Fama, French (January 1987, December 1988), Hartzmark (1987), 

Chinloy (1988), Gyourko, Linneman (1988), Hirshleifer (1988, 1989, 1990), Lichtenberg, 

Ujihara (1988), Paddock, Siegel, Smith (1988), Baumol, Benhabib (1989), Frank, Stengos 

(1989), Jaffee (1989), Rubens, Bond, Webb (1989), De Gorter, Zilberman (1990), De Gorter, 

Tsur (1991), De Gorter, Nielson, Rausser (1992), De Gorter, Swinnen (1998), Gibson, Schwartz 

(1990), Kaminsky, Kumar (1990), Pindyck, Rotemberg (1990), Shleifer, Summers (1990), Siegel 

D R, Siegel D F (1990), Blank (1991), Brennan (1991), Chan K, Chan K C, Karolyi (1991), 

Subrahmanyam (1991), Williams, Wright (1991), Bessembinder (1992), Bessembinder, Chan K 

(1992), Bessembinder, Seguin (1992, 1993), Bessembinder, Coughenour, Seguin, Smoller (1995, 

Winter 1996), Deaton, Laroque (January 1992, 1996), DeCoster, Labys, Mitchell (1992), 

Edwards, Ma (1992), Kolb (1992, 1996, 1997), Maizels (1992), Ankrim, Hensel (May/June 

1993), Bleaney, Geenaway (July 1993), Brueggeman, Fisher (1993), Lummer, Siegel (Summer 

1993), Yang, Brorsen (1993), Dixit, Pindyck (1994), Satyanarayan, Varangis (March 1994), 

Litzenberger, Rabinowitz (December 1995), O’Hara (1995), Sachs, Warner (1995a, b, 1997, 

1999, 2001, Chambers, Bailey (1996), Duffie (1996), Hamilton (1996, 2005, Spring 2009a, b), 

Hamilton, Jing Wu (2013a b), Hamilton, Wu(2014), Sanders, Irwin, Leuthold (1996), Sanders, 

Irwin (2010a b, 2011a, b, 2013), Sanders, Irwin, Merrin (2010), Hoesli, MacGregor, Matysiak, 

Nanthakumaran (1997), Kocagil (1997), Schneeweis, Spurgin (1997), Schwartz (July 1997), 

Schwartz, Smith (July 2000), Mabro (1998), Pilipovic (1998), Cashin, McDermott, Scott (1999), 

Greenaway, Morgan (1999), Hielscher (1999), Irwin, Yoshimaru (1999), Irwin, Holt (2004), 

Irwin, Sanders, Merrin (April 20-21 2009a, August 2009b), Irwin, Sanders (February 2011 

2012a, b), Labys, Achouch, Terraza (1999), Becker, Finnerty (2000), Borenstein, Bushnell, Stoft 

(2000), Cashin, Liang, McDermott (2000), Cashin, McDermott (2002), Christie-David, Chaudry, 

Koch (2000), De Roon, Nijman, Veld (2000), De Roon, Szymanowska (2010), Greer (2000), 

Jensen, Johnson, Mercer (2000, Summer 2002), Routledge, Seppi, Spatt (2000), Swinnena, De 

Gorterc, Rausserd, Banerjeea (2000), Till (Fall 2000a, September 1 2000b, April 2003, 2006), 

Till, Eagleeye (May 2003, Fall 2005), Cochrane (2001), Fabozzi (2001), Kogan (November 

2001, 2004), Kogan, Livdan, Yaron (2005), Richards, Padilla (August 5 - 8 2001), Barsky, 

Kilian (May 2002, 2004), Chatrath, Adrangi, Dhanda (2002), Cremer, Laffont (2002), Cremer, 
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Gasmi, Laffont (2003), Ederington, Lee (2002), Weiner (2002), Bower, Kamel (June 2003), 

Sorenson (2003), Vrugt (2003), Wang (2003), Weiser (2003), Greer (Summer 2004), Greer 

(April 2005), Gorton, Rouwenhorst (2004, 2006), Gorton, Hayashi, Rouwenhorst (2013), 

Longstaff, Wang (2004), Beenen (2005), Casassus, Collin-Dufresne (2005), Casassus, Collin-

Dufresne, Routledge (December 2005), Erb, Harvey (May 2005, 2006), Haigh, Hranaiova, 

Oswald (2005), Lautier (Summer 2005), Lewis (April 2005), Micu (December 2005), O’Connell 

(December 2005), Taylor (2005), Brown (January February 2006), Bryant, Bessler, Haigh 

(2006), Campbell, Orskaug, Williams (Spring 2006), Feldman, Till (2006), Frankel (2006), 

Fusaro, Vasey (September 2006), Holmes (2006), McNee (July 2006), Upperman (2006), 

Blanchard, Gali (2007), Demidova-Menzel, Heidorn (August 2007), Domanski, Heath (March 

2007), Kat, Oomen (2007a, b), Miffre, Rallis (2007), Chong, Miffre (2010), Basu, Miffre (2013), 

Miffre, Brooks (2013), Röthig, Chiarella (2007), Worthington, Pahlavani (2007), Adams, Füss, 

Kaiser (2008), Bachmeier, Qi Li, Liu (2008), Bhardwaj, Gorton, Rouwenhorst (2008), 

Büyükşahin, Haigh, Harris, Overdahl, Robe (2008), Büyükşahin, Haigh, Robe (2010), 

Büyükşahin, Robe (2010, 2011, 2014), Büyükşahin, Brunetti, Harris (2010), Büyükşahin, Harris 

(2011), Caballero, Farhi, Gourinchas (2008), Carney (2008), Fabozzi, Füss, Kaiser (2008), 

Johnson Matthey Plc (2008), Khan, Khoker, Simin (2008), Kilian (2008a, b, 2009, 2010, 2014), 

Kilian, Park (2009), Kilian, Vega (2011), Kilian, Vigfusson (2011), Kilian, Murphy (2013, 

2014), Kilian, Hicks (2013), Kolos, Ronn (March 2008), Reisen (July 18 2008), Roache 

(September 2008), Roache, Rossi (July 2009), Scherer, He (2008), Woodward (2008), Attié, 

Roache1 (April 2009), Bose (2009), Du, Yu, Hayes (2009), Frankel, Rose (2009), Kaufmann, 

Ullman (2009), Korniotis (2009), Mayer (2009, 2012), Reitz, Slopek (2009), Smith (2009), 

Smith, Thompson, Lee (2013), Yamori (September 7 2009, May 20 2011, 2011), Yung, Liu 

(2009), Alquist, Kilian (2010), Alquist, Kilian, Vigfusson (2013), Anzuini, Lombardi, Pagano 

(2010), Aulerich, Irwin, Garcia (2010), Baffes, Haniotis (July 2010), Baker (2012), Baker, 

Routledge (2012), Basak, Pavlova (2012), Blanchard, Gali (2010), Calvo-Gonzalez, Shankar, 

Trezzi (2010), Cifarelli , Paladino (2010), Fuertes, Miffre, Rallis (2010), Elder, Serletis (2010), 

Etula (2010), Gilbert (March 2010, 2010), Hailu, Weersink (2010), Hernandez, Torero (2010), 

Nissanke (December 2010), Silvennoinen, Thorp (2010), Tang, Xiong (2010), Tang, Wei Xiong 

(2012), Tang, Zhu (2015), Wong, Smith (July 25 - 27 2010), Basu, Gavin (2011), Cárdenas, 

Ramírez, Tuzemen (December 2011), Connolly, Orsmond (2011), Daskalaki, Skiadopoulos 

(2011), Dwyer, Gardner, Williams (2011), Dwyer, Holloway, Wright (2012), Fattouh (2011), 

Ghosh (2011), G20 Study Group on Commodities (November 2011), Hong, Yogo (2011), 

Inamura, Kimata, Kimura, Muto (March 2011), Lombardi, Robays (2011), Mou (2011), 
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Peñaranda, Micola (2011), Reichsfeld, Roache (2011), Tilton , Humphreys, Radetzki (2011), 

Yiuman Tse, Williams (December 20 2011), UNCTAD (2011), Arbatli, Vasishtha (2012), 

Cespedes, Velasco (2012), Fattouh, Kilian, Mahadeva (2012), Gasmi, Oviedo (October 2012), 

Girardi (January 2 2012), Girardi (October 9 2012), Gruber, Vigfusson (2012), Henderson, 

Pearson, Li Wang (2012), Hong, Yogo (2012), Juvenal, Petrella (2012), Nissanke (2012), 

Rouwenhorst, Ke Tang (2012), Sockin, Wei Xiong (2012), Sockin, Wei Xiong (2013), Varadi 

(March 2012), Acharya, Lochstoer, Ramadorai (2013), Anghelache, Dincă, Sacală, Lixandru 

(2013), Aulerich, Irwin, Garcia (2013), Baumeister, Peersman (2013), Baumeister, Kilian (2014, 

2016), Chevallier, Ielpo, Ling-Ni Boon (2013), Creti, JoÎts, Mignon (2013), Fattouh, Kilian, 

Mahadeva (2013), Heumesser, Staritz (October 2013), Hurduzeu, Hurduzeu (2013), Ing-Haw 

Cheng, Wei Xiong (2013, November 2013, 2014), Ing-Haw Cheng, Kirilenko, Wei Xiong 

(2014), Jovanovic (2013), Kang, Rouwenhorst, Ke Tang (2013), Le Pen, Sévi (2013), Marshall, 

Nguyen, Visaltanachoti (2013), Grimes, Hyland (2013), Santos (2013), Van Robays (2013), 

Venditti (2013), Adams, Glück (June 2014, August 2015), Basak, Pavlova (2014), Daskalakis, 

Kostakis, Skiadopoulos (2014), Fornero, Kirchner, Yany (2014), Gruss (2014), Jo (2014), 

Mykhailovska (2014), Sadorsky (2014), Bonato, Taschini (November 2015), Henderson, 

Pearson, Wang (2015), Novotný (2015), Novotný, Polach (2016), Joëts, Mignon, Razafindrabe 

(November 2016). 

 

6.7 Precious metal exchange as investment medium. 

Considering the next topic of our research interest, it makes sense to explain that the 

precious metals exchange and the industrial metals exchange can also be defined as the 

existing investment mediums in the capital markets in the finances, where the precious metals 

are being valued, traded, sold and bought at the certain open-market prices by the metal traders 

as requested by the investors/industrialists around the World. 

In general, let us make a few short remarks that the precious metals, including the gold, 

silver, platinum and palladium, are classified as the commodities asset class in Anikin (1988), 

Figuerola-Ferretti, McCrorie (2016). The precious metals synthesis, application, and industrial 

consumption in the economy of the scale and the scope has been studied in Hourwich (1902, 

1903). The precious metals valuation in the economy of the scale and the scope has been studied 

in Goodman (1956), Crowson (1987), Kaufmann, Winters (1989), Aggarwal, Lucey (2007). The 

precious metals prices dependences on various oscillating economic variables such as the 

industrial consumption in the real sector of the economy of the scale and the scope have been 

researched in Fama, French (1988), Labys, Achouch, Terraza (1999). The precious metals prices 
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dependences on various fluctuating financial variables such as the foreign currencies exchange 

rate in the finances have been researched in Crowson (1987). The precious metals prices 

dependencies on some other commodities such as the diamonds have been researched in Rand 

Kwong Yew Low, Yiran Yao, Faff (2016). The precious metals forward/spot exchange rates 

dynamics has been studied in Hammoudeh, Yuan, McAleer, Thompson (2009), Aggarwal, 

Lucey, O'Connor (2014). The investment into the precious metals by buying the physical 

precious metal or by investing into the precious metals funds or by occurring the precious metals 

mining companies stocks has been researched in Jaffee (1989), Demidova-Menzel; Heidorn 

(August 2007b). The precious metals safe haven and hedging properties for the 

private/institutional investors have been researched in Worthington, Pahlavani (2007), Rand 

Kwong Yew Low, Yiran Yao, Faff (2016). 

Completing a comprehensive review of academic literature, we can evidently argue that 

the precious metals exchanges have been established to facilitate the precious metals trade in the 

economies of the scales and scopes on the national/global scales. There are the following main 

precious metals exchanges in the World in Sephton, Cochrane (1990), Demidova-Menzel, 

Heidorn (August 2007): 

1. The Commodity Exchange (COMEX); 

2. The New York Mercantile Exchange (NYMEX); 

3. The Chicago Board of Trade (CBOT); 

4. The London Metal Exchange (LME). 

The precious metals physical/chemical properties, valuation, and trading at the precious 

metals exchanges have been also investigated in Hourwich (1902, 1903), Goodman (1956), 

Tschoegl (1980), Solt, Swanson (1981), Burke (June 4 1982), Mate (1984), Ho (1985), 

Aggarwal, Sundararaghavan (1987), Aggarwal, Soenen (1988), Aggarwal, Mohanty, Song 

(1995), Aggarwal (2004), Aggarwal, Lucey (2007), Aggarwal, Zong (2008), Aggarwal, Lucey, 

O'Connor (November 2014, 2015), Crowson (1987), Anikin (1988), Fama, French (1988), Luke 

Chan, Mountain (1988), Frank, Stengos (1989), Jaffee (1989), Kaufmann, Winters (1989), 

Radetzki (1989), Sephton, Cochrane (1990), Vandeloise, Wael (1990), Akgiray, Booth, Hatem 

(August 1991), Agbeyegbe (1992), Cheung, Lai (May 1993), Chaudhuri (1994), Brunetti, Gilbert 

(1995), Moore, Cullen (1995), Qiang, Weber (1995), Qiang (1998), Wahab (1995), Sjaastad, 

Scacciavillani (December 1996), Sjaastad (June 2008), Escribano, Granger (1998), Taylor 

(1998), Labys, Achouch, Terraza (1999), Rockerbie (1999), Christie-David, Chaudhry, Koch 

(2000), Cai, Cheung, Wong (2001), Ciner (2001), Ciner, Gurdgiev, Lucey (2013), Hammoudeh, 

Malik, McAleer (2001, March 2011), Hammoudeh, Yuan (2008), Hammoudeh, Yuan, McAleer, 



 

144 

 

Thompson (2009, 2010), Hammoudeh, Santos, Al-Hassan (2013), Mackenzie, Mitchell, Brooks, 

Faff (2001), Adrangi, Chatrath (April 2002), Smith (2002), Cavaletti, Factor, All (2004), Baron 

(2005), Capie, Mills, Wood (2005), Conover, Jensen, Johnson, Mercer (2005, 2009), Drelichman 

(2005), Papyrakis, Gerlagh (2005), Pulvermacher (March 2005a, b), Xiaoqing Eleanor Xu, 

Hung-Gay Fung (2005), Banken (2006), Draper, Faff, Hillier (2006), Hillier, Draper, Robert 

(2006), Batten, Lucey (2007, 2010), Batten, Ciner, Lucey (June 2008, 2010), Batten, Ciner, 

Lucey (2013, 2015), Demidova-Menzel, Heidorn (August 2007a, b), Kyrtsou, Labys (2007), 

Sari, Hammoudeh, Ewing (2007), Sari, Hammoudeh, Soytas (2010), Tully, Lucey (2007), 

Worthington, Pahlavani (2007), Jerrett, Cuddington (2008), LBMA (London Bullion Market 

Association) (2008), Watkins, McAleer (2008), Roberts (2009), Soytas, Sari, Hammoudeh, 

Hacihasanoglu (2009), Baur, Lucey (2010), Baur, Mcdermott (2010), Baur (2012), Baur, Tran 

(2014), Chen (September 2010), Humphreys (2010), Kovalenko (2010), Lucey (2010), Lucey, 

Larkin, O'Connor (2013), Lucey, O'Connor (2014), Lucey, Sile Li (2015), Riley (Summer 2010), 

Roache, Rossi (2010), Shafiee, Topal (2010), Tsuchiya (2010), Zhang, Wei (September 2010), 

Khalifa, Miao, Ramchander (2011), Morales, Andreosso-O'Callaghan (2011, 2014), 

Pukthuanthong, Roll (2011), Arouri, Hammoudeh, Lahiani, Nguyen (2012), Arouri, 

Hammoudeh, Nguyen, Lahiani (2013), Cochran, Mansur, Odusami (2012), Elder, Miao, 

Ramchander (2012), Krezolek (2012), Mutafoglu, Tokat E, Tokat H A (2012), Papież, Śmiech 

(2012), Śmiech, Papież (2012), Yermilova (2012), Caporin, Ranaldo, Velo (2013, 2015), 

Emmirich, McGroarty (2013), Ewing, Malik (2013), Hood, Malik (2013), Jain, Ghosh (2013), 

Öztek, Ocal (2013), Reboredo (2013a, b), Reboredo, Ugolini (2015), Revenda (2013, 2016), 

Rizea Raluca, Sârbu, Condrea (2013), Sensoy (2013), Smales (2013), Westerlund (2013), Agyei-

Ampomah, Gounopoulos, Mazouz (2014), Apergis, Christou, Payne (2014), Charles, Darné, 

Kim (June 19 2014), Charlot, Vêlayoudom Marimoutou (2014), Demiralay, Ulusoy (January 27 

2014a, b), Giles, Qinlu Chen (2014), Golosnoy, Rossen (2014), Issler, Rodrigues, Burjack 

(2014), Papadamou, Markopoulos (2014), Tsolas (2014), Walczak (2014), Wanat, Papież, 

Śmiech (June 15 2014), Antonakakis, Kizys (2015), Auer (2015), Balcilar, Katzke, Gupta 

(2015), Balcilar, Hammoudeh, Nwin-Anefo Fru Asaba (2015), Bildirici, Türkmen (2015), 

Bosch, Pradkhan (2015), Gil-Alana, Chang, Balcilar, Aye, Gupta (2015), Mensi, Hammoudeh, 

Sang Hoon Kang (2015), Figuerola-Ferretti, McCrorie (2016), Novotný, Polach (2016), 

Pierdzioch, Risse, Rohloff (2016), Pradkhan (2016), Rand Kwong Yew Low, Yiran Yao, Faff 

(2016). 
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6.8 Intellectual property exchange as investment medium. 

Finally, ensuring a consistency in our research discussion, we would like to say a few 

words on the intellectual property exchange, which can be undoubtedly classified as one of the 

perspective investment mediums in the capital markets in the finances. 

We believe that the creation of the intellectual property exchanges will further facilitate 

the intellectual property selling, buying, licensing by the inventors, the IP rights holders, the 

entrepreneurs, the interested firms around the World. In our opinion the intellectual property 

exchanges will be established in the clusters with the hi-tech and financial firms mainly. 

The intellectual property has been studied in Plant (1934a, b), Callmann (1947), Penrose 

(1951), Prager (1952), Arrow (1962), Scherer (1965, 1984), Baxter (1966), Hurt, Schuchman 

(1966), Barzel (1968), Nordhaus (1969), Bowman (1973, 1977), Taylor, Silberston (1973), Roffe 

(1974), Adelman (1977), Loury (1979), Cheung (1982), Gilbert, Newbery (1982, 1984), Gilbert, 

Shapiro (1990), Mackaay (1982, 1985a, b, 1986, 1989, 1990a, b, 1991a, b, c, 1992a, b, 1994), 

Sieghart (1982), Ashford, Heaton (1983), Ashford et al (1985), Baird (1983), Beck (1983), 

Fudenberg, Gilbert, Stiglitz, Tirole (1983), Wright (1983), Mossinghoff (1984), Adelstein, Peretz 

(1985), Cave (1985), David (1985, 1993), Farrell, Saloner (1985, 1989), Gallini, Winter (1985), 

Gallini (1992), Judd (1985), Lehmann (1985, 1989, 1990), Pendleton (1985), Samuelson (1985), 

Department of Trade and Industry (1986), Hay (1986), Mansfield (1986), Priest (1986), 

Evenson, Putnam (1987), Menell (1987, 1989, 1994, 1998), Rozek (1987), Sirilli (1987), Tullock 

(1987), Feinberg (1988), Feinberg, Rousslang (1990), Hughes (1988a, b), Merges (1988, 1992, 

1994a, b, 1995a, b, 1996a, b), Merges, Menell, Lemley, Jorde (1997), Von Hippel (1988), 

Walker, Bloomfield (editors) (1988), Beier, Shricker (1989), Besen, Kirby (1989a, b), Besen, 

Raskind (1991), Besen, Kirby, Salop (1992), Braga (1989), Centner (1989), Centner, White 

(1989), Davis (1989), Krauss (1989), Palmer (1989, 1990), Brenner (1990), Chin, Grossman 

(1990), Easterbrook (1990), Gilbert, Shapiro (1990), Klemperer (1990), Rushing, Brown 

(editors) (1990), Caves, Whinston, Hurwitz (1991), Coombe (1991), Heald (1991), Scotchmer 

(1991), Segerstrom (1991), Teijl, Holzhauer (1991), Deardorff (1992), Gallini (1992), Gordon 

(1992a, b, 1993), Grady, Alexander (1992), Quaedvlieg (1992), Aoki (1993-1994, 1996a, b), 

Becker (1993), Brennan (1993), Carter (1993),Chou Chien-Fu, Shy (1993), Helpman (1993), 

Kay (1993), Lanjouw (1993), Lanjouw, Pakes, Putnam (1998), Lanjouw, Schankerman (2001a, 

b), Nelson (1993, 1994), Barlow (1994), Dam (1994, 1995), Japan Institute of Intellectual 

Property (1994), Karjala (1994), Lerner (1994, 1995, 2002), Chang (1995), Lemley (1995), 

Gould, Gruben (1996), Matutes, Regibeau, Rockett (1996), Brousseau, Bessy (September 19 - 21 

1997), Ginarte, Park (1997), Grindley, Teece (1997), Park, Ginarte (1997), Besen (1998), 
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Maskus (1998), Schankerman (1998), Templeman (1998), Reilly, Schweihs (1999), Reilly 

(2013), Gallini, Scotchmer (2001), Hall, Zeidonis (2001), McCalman (2001), Sakakibara, 

Branstetter (2001), Scotchmer (2001), Shapiro (2001), Boldrin, Levine (2002, 2004a, b, 2005, 

2006, February 6 2007), Grossman, Lai (2002, 2004), Lasinski (2002), Maskus (2000a, b), Deli 

Yang (2003), Menell (2003), Anson, Suchy, Ahya (2005), Anson, Noble, Samala (2014), Blair, 

Cotter (June 2005), Ramello (2005), Smith, Parr (2005), Andersen (editor) (January 1 2006), 

Hisamitsu Arai (2006), Kamiyama, Sheehan, Martínez (2006), Kanwar (2006), Kumar (2006), 

Lakdawalla, Philipson, Wang (October 2006), Moerman, Laan (2006), Aoki, Schiff (2007), 

Bittelmeyer (2007), Holland, III, Reed, Lee, Kimmel, Peterson (2007), Holland, Benedikt 

(2014), Malackowski, Cardoza, Gray, Conroy (2007), Menell, Scotchmer (2007), Parr (2007), 

Siegel, Wright (2007), Van Caenegem (May 2007), Ruder (2008), Kite (2009), Blakeney, 

Ullrich, Stauder, Llewelyn, MacQueen, Jacob, Laddie, Chisum, Benyamini, Straus, Llewellyn, 

McCarthy, Dworkin, Soltysinski, Lahore, Dufty, Ricketson, Ginsburg, Christie, Goldstein, 

Tapper, Kamina (December 2010), Flanagan, Montagnani (editors) (January 2010), Baker, Pak 

Yee Lee, Mezzetti (2011), Bryer, Lebson, Asbell (2011), Cottier, Veron (2011), McCoy, Barton, 

McDermott (2011), Palfrey (October 2011), Bouchoux (2012), George (2012), Rüther (2012), 

Boldrin, Levine (2013), Frey (2013), Howe, Griffiths, Sherman, Pottage, Gangjee, Bently, 

Hudson, Dreier, Breakey, Balganesh, Carrier, Burrell, Hudson, Lametti, Dussollier (September 

2013), Buchanan, Wilson (2014), Fawcett (2014), Gervais (editor) (2014), Guellec, Ménière 

(2014), Sople (2014), Schmitt (2016), Searle, Brassell (August 2 2016). 

Looking forward, we would like to make a research comment that the digital currencies 

exchange can be considered as one of the perspective investment mediums for the financial 

capital investment in the capital markets with the aim to get an increased return premium in the 

short and long time periods. At this time, the Bitcoin and the Ethereum digital currencies began 

to be valued/traded/exchanged at the digital currencies exchanges in the global capital markets. 

In Chapter 6, we focused on the investment mediums for the financial capital investment 

in the capital markets with the aim to get an increased return premium in the short and long time 

periods. So far, we have gained a reasonably comprehensive knowledge on the investment 

products, vehicles, and mediums destined for application in the global capital markets. 

In Chapter 7, we will tackle the research problem on the financial risk calculation, 

estimation and mitigation techniques in the process of the financial capital investment in the 

capital markets with the aim to get an increased return premium in the short and long time 

periods. 
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Chapter 7 

 

Financial risk of investment portfolio at financial capital 

investment in capital markets 

 

A modern prosperous society can be accurately characterized by an existing level of 

investment attractiveness of its economy of the scale and the scope. The financial capital would 

be invested by the investor into the investment products with an application of the investment 

vehicles in the investment medium in the case, if the investor’s expectation to get the high 

return-on-investment could be realized at a high probability level in the selected economy of the 

scale and the scope. The probability can be calculated by the investor, taking into an account the 

macro-/micro- economic variables in the frames of the modern investment portfolio theory 

during the wealth management process in the finances in Ledenyov D O, Ledenyov V O (2013a). 

Fig. 31 shows a hypothetical investment portfolio with the diversified asset classes for the 

financial capital investment in the capital markets in the economies of the scales and scopes in 

the short and long time periods, which must be created by the investor with the goal to get an 

increased return premium. 

 

 

 

Fig. 31. Hypothetical investment portfolio with diversified asset classes for financial capital 

investment in capital markets in economies of scale and scope in short and long time periods. 
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Typically, the investors create an investment portfolio with the diversified assets classes 

to minimize all the existing financial, economic, political risks as well as to maximize the return 

on the financial capital investment in the capital markets in the economies of the scales and the 

scopes in the short and long time periods. The investment portfolio building during the wealth 

management process can be regarded as a quite challenging task, because the financial capital 

flows in the open, non-linear and complex diffusion-type financial systems with the positive or 

negative feedback loop mechanisms, resulting in the assets prices fluctuations in view of the 

macro-/micro- economic variables oscillations in the economies of the scales and the scopes in 

Mosekilde (1996, 1996-1997), Beinhocker (2006), Mandelbrot (2004). 

The Modern Portfolio Theory (MPT) is based on a fundamental concept that the price 

changes by the different interrelated investment assets must be taken into an account in the 

process of the investment portfolio building in Markowitz (1952, 1956, 1959, 1987). In other 

words, Markowitz (1952) proposed that the investment portfolio’s risk depends on the variance 

of the investment portfolio’s expected return premium. 

The Modern Portfolio Theory (MPT) introduces an idea of the Efficient Frontier (EF) in 

the finances in Markowitz (1952, 1956, 1959, 1987). Let us assume that we have a set of the 

selected investment assets, then, the maximum portfolio returns are limited by the upper concave 

boundary in the case of the increasing risk magnitude. A dependence between the investment 

return premium and the investment risk is represented by the concave curve, which is concavely 

increasing with the risk factors growth in Markowitz (1952, 1956, 1959, 1987), Shiryaev (1998a, 

b), Hull (2005-2006, 2010, 2012), Mitra (2009), Ledenyov D O, Ledenyov V O (2013a). 

Let us define the weighted expected return of a portfolio Rp as in Mitra (2009) 

 

 

then the portfolio’s variance          can be written as 

 

 

where 

• N is the number of assets in a portfolio; 

• i, j are the asset indices and                               ; 

• wi is the asset weight, subject to the constraints: 
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• σij is the covariance of asset i with asset j; 

• μi is the expected return for asset i. 

Speaking clearly, Markowitz (1952) considers the two characteristics of capital X1(b): 

1. EX1(b) is the mathematical expectation; 

2. DX1(b) is the dispersion. 

In agreement with the mean variance analysis by Markowitz (1952), the investment portfolios 

with a set of points                             between the point α and the point β on the efficient frontier 

curve have the maximum mean value of capital at the minimum value of dispersion in Fig. 32. 

In Fig. 32, the Markowitz Efficient Frontier (MEF) theoretical conception in the Modern 

Portfolio Theory (MPT) in the finances is illustrated graphically in Markowitz (1952, 1956, 

1959, 1987), Shiryaev (1998a, b), Hull (2005-2006, 2010, 2012), Demidova-Menzel; Heidorn 

(August 2007), Mitra (2009), Hassine, Roncalli (2013), Ledenyov D O, Ledenyov V O (2013a), 

Wikipedia (2016). 

 

Fig. 32. Markowitz Efficient Frontier (MEF) and the tangency portfolio in Modern Portfolio 

Theory (MPT) (after Markowitz (1952, 1956, 1959, 1987), Shiryaev (1998a, b), Hull (2005-

2006, 2010, 2012), Demidova-Menzel; Heidorn (August 2007), Mitra (2009), Hassine, Roncalli 

(2013), Ledenyov D O, Ledenyov V O (2013a), Wikipedia (2016)). 

1 1( ( ), ( ))EX b DX b
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Let us list the main research findings in the Modern Portfolio Theory (MPT) in the 

finances in the chronological order: 

1. Markowitz (1952, 1956, 1959, 1987), Tobin (1958), Sharpe (1964, 1966), and 

Merton (1969, 1970, 1971, 1972, 1973a, 1973b, 1977a, 1977b, 1982, 1983a, 1983b, 1990, 1992, 

1993a, 1993b, 1994, 1995a, 1995b, 1997, 1998, 1999, 2001) associated the risk with the variance 

in the value of investment portfolio. Markowitz (1952) wrote: “the investor does (or should) 

consider expected return a desirable thing and variance of return an undesirable thing”. They 

proposed that the efficient investment portfolio (a set of the optimal portfolios) is an investment 

portfolio that maximizes the expected return premium for a certain risk level; 

2. Tobin (1958) introduced the Tobin's mutual fund theorem, stating that the 

investment portfolio’s assets allocation problem can be viewed as a decision to allocate between 

the riskless asset and the risky portfolio. Tobin (1958) showed that the efficient frontier becomes 

a straight line in the presence of a risk-free asset; 

3. Mandelbrot (1963) investigated the scaling properties of the certain speculative 

prices changes; 

4. Fama (1963) discussed the Mandelbrot’s research proposals and the stable 

Paretian hypothesis; 

5. Sharpe (1964) summarized the research results by Markowitz (1952) and Tobin 

(1958) by introducing the Separation Theorem, in which the process of investment choice has the 

two possible phases: 

1) The choice of a unique optimum combination of risky assets; and 

2) The separate choice, concerning an allocation of funds between such a combination of 

a risky assets and a single riskless asset; 

6. Merton (1969, 1970, 1971, 1972, 1973a, 1973b, 1977a, 1977b, 1982, 1983a, 

1983b, 1990, 1992, 1993a, 1993b, 1994, 1995a, 1995b, 1997, 1998, 1999, 2001) slightly 

advanced the Modern Portfolio Theory (MPT); 

7. Engle (2003, 2006) analyzed and summarized all the important research findings 

in the Modern Portfolio Theory (MPT) in Markowitz (1952), Tobin (1958), Sharpe (1964); 

8. Demidova-Menzel; Heidorn (August 2007) briefly described the limitations in the 

case of application of a standard deviation of the investment returns as an investment portfolio 

risk measure in the Modern Portfolio Theory (MPT). A main criticism is in the fact that a 

standard deviation of the investment returns as an investment portfolio risk measure in the MPT 

is assumed to be described by the bell-shaped Gauss distribution, but the real observed 

deviations of the investment returns for the certain investment asset classes in the investment 
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portfolio can be better characterized by the different types of statistical distributions. For 

example, the real observed deviations of the investment returns in the case of the commodity 

asset class in the investment portfolio can be accurately characterized by a right skewed 

distribution instead of a normal distribution. Therefore, an application of the standard deviation 

of the investment returns as an investment portfolio risk measure in the Modern Portfolio Theory 

(MPT) is limited by a set of the certain investment assets classes only; 

9. Hassine, Roncalli (2013) analyzed and summarized all the research findings in the 

Modern Portfolio Theory (MPT) in the Markowitz (1952), Tobin (1958), Sharpe (1964); 

10. Ledenyov D O, Ledenyov V O (2013a) innovated the Modern Portfolio Theory 

(MPT) in the Markowitz (1952), Tobin (1958), Sharpe (1964) by introducing the Ledenyov 

discrete-time investment assets values oscillations theory and the Ledenyov investment portfolio 

stability theory. 

Going to the next point, let us discuss some important investment portfolio theories in the 

finances in details. The Capital Asset Pricing Model (CAPM) theory has been introduced with 

the purpose to accurately determine the expected return premiums on the selected assets in the 

investment portfolio during the financial capital investment in the capital markets in the 

economies of the scales and the scopes in Sharpe (1964), Lintner (1965), Mossin (1966). 

The CAPM main idea is that, in the investment portfolio, the numerous investment 

products (the investment asset classes/the investment instruments) with the various associated 

market risks can generate the different expected return premiums during the financial capital 

investment in the capital markets in the economies of the scales and the scopes. In the CAPM 

theory, all the investors have both the similar objectives and the same accumulated information 

in Sharpe (1964), Lintner (1965), Mossin (1966), Engle (2003, 2006). The Capital Asset Pricing 

Model (CAPM) theory applications have been researched in Sharpe (1965, 1966, 1968, 1992, 

1994), Sharpe, Alexander, Bailey (1999). The dynamic Consumption CAPM (CCAPM) theory 

has been proposed to extend the static Capital Asset Pricing Model (CAPM) theory by providing 

a theoretical framework to evaluate the market portfolio dynamically in Merton (1973). 

Let us explain that the expected return premium in agreement with the CAPM theory can 

be written as in Sharpe (1965, 1966, 1968, 1992, 1994), Sharpe, Alexander, Bailey (1999), 

Lintner (1965), Mossin (1966), Engle (2003, 2006), Fama, French (2004), Capocci, Hubner 

(2004), Mitra (2009): 

 

 

where 

( ) ,a f m fR R R R= +β − + 
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• Ra is the expected return of an asset; 

• Rf is the risk-free rate of return; 

• Rm is the expected market return; 

• ϵ is the error term; 

• the systematic risk with respect to the tangency portfolio                      ; 

• σam is the market and asset’s covariance; 

• σmm is the market’s variance. 

The Sharpe ratio attempts to provide the portfolio risk measure in terms of the quality of 

the portfolio’s return at its given level of risk. The Sharpe ratio is a return-to-risk measure in the 

frames of the Capital Asset Pricing Model (CAPM) theory in Sharpe (1966), Mitra (2009): 

 

 

where σp is the portfolio return’s standard deviation. 

The tangency investment portfolio is an investment portfolio that maximizes the Sharpe 

ratio as shown on the efficient frontier from the mutual fund theorem in Sharpe, Alexander, 

Bailey (1999). The maximum Sharpe ratio of the investment portfolio is situated on the efficient 

frontier in Hassine, Roncalli (2013)  

The modified version of the Sharpe ratio can be written as in Fung and Hsieh in (1999b, 

2000b), Mitra (2009) 

 

 

The Jensen’s alpha is essentially an intercept of the regression of the excess returns on the 

risk factors, such as the Fama-French three factors in Jensen (1968), Economic Sciences Prize 

Committee of the Royal Swedish Academy of Sciences (2013). It can be interpreted as the 

portfolio risk measure to quantify the portfolio return premiums above that predicted by CAPM 

in Jensen (1968), Economic Sciences Prize Committee of Royal Swedish Academy of Sciences 

(2013), Mitra (2009): 

 

 

The Treynor ratio can be interpreted as the ”quality” of portfolio return for a given level 

of risk, but the risk is measured on a CAPM theory basis and written as in Mitra (2009): 
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The Fama, French Three Factor Model with the two new factors: 1) the book-to-market 

value; and 2) the price-earnings ratio for the listed companies, aiming to predict the expected 

return premiums in Fama, French (1993), Economic Sciences Prize Committee of the Royal 

Swedish Academy of Sciences (2013). The three factor model accounts for these higher 

premiums in the following equation in Fama, French (1993), Economic Sciences Prize 

Committee of the Royal Swedish Academy of Sciences (2013), Mitra (2009): 

 

 

where 

• SMB is the difference in return for small and large sized companies; 

• HML is the difference in return for high book to market value and low book to market 

value companies; 

• βp1, βp2, βp3 are regression gradients (slopes). 

The Sharpe’s Asset Class Factor Model has been proposed for the return premium 

measurement, which is a weighted average of a small number of asset classes instead of a 

weighted average of a large number of individual asset returns, in the cases of the mutual/hedge 

funds in Sharpe (1992), Fung, Hsieh (1997), Mitra (2009). The Sharpe’s Asset Class Factor 

Model can be expressed as in Sharpe (1992), Fung, Hsieh (1997), Mitra (2009): 

 

 

where 

•                             

 

•                         

• j is the asset class; 

• k is the total number of asset classes; 

• xj is the weighting of asset class j; 

• λj is the factor loading for asset j (change in fund return/change in asset j return); 

• ϵj is the error term for asset j. 

Going to the next topic, as we know the investment portfolio can be created by investing 

the different investment products (the investment asset classes) with the help of the different 

investment vehicles in the different investment mediums in the capital markets in the economies 

of the scales and the scopes. For example, the investment portfolio can include the publicly 

traded shares of the public company’s stock. In this case, the investor / firm’s owner(s) may be 
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interested to understand: How can the financial institution / public company / firm manage all the 

risks, and calculate the cost of capital, and compute the cost of equity? 

In the practical case of the financial institution / company’s risk management, the risk can 

be mitigated, going from the principles of diversification, hedging and total risk measurements. 

An actual risk management concept is reflected in the Economic Capital and Credit Modeling 

theories in which the dependence between the total risk and the investment return premium is 

derived in Ideas At Work (2006), Ledenyov D O, Ledenyov V O (2012d): 

1. Cost of Capital is calculated using the Weighted Average Cost of Capital (WACC) 

model, which includes the following financial variables and ratios: Levered Beta, Debt/Total 

Capitalization, Tax Rate, Unlevered Beta, Targeted Capital Structure, Risk Free Rate, Market 

Risk Premium, Spread over Risk Free Rate. The Weighted Average Cost of Capital (WACC) is 

the weighted average of the marginal costs of all sources of capital. The formula for estimating 

WACC is as follows in Schnoor (2006): 

 

 

where: 

• Kd = the pre-Tax Cost of Debt; 

• T = the Marginal Tax Rate of the entity being valued; 

• D/V = the Long-term target Net Debt to Total Capitalization; 

• Ke = the market-determined Cost of Equity Capital; 

• E/V = the Long-term target Market Value of Equity to Total Capitalization; 

• Kp = the Cost of Traditional Preferred Stock; 

• P/V = the Long-term target Market Value of Preferred Stock to Total Capitalization. 

2. Cost of Equity is calculated using the Capital Asset Pricing Model (CAPM), which 

includes the following financial variables and ratios: Beta = Firm Specific Risk / Market Risk, 

Cost of Equity = Risk Free Rate + Beta, Multifactor Models of Asset Returns. In CAPM theory 

in Jarrow (1988), Lintner (1965), Sharpe (1964), Sharpe, Alexander, Bailey (1999), the beta is a 

measure of risk: a measure of stock price volatility relative to the overall benchmark market 

index. The beta changes from 0 to 2 (beta=0, risk=0; beta=1, then risk=average market risk (a 

stock moves up or down in the same proportion as the overall market); beta=2, then risk=well 

above average market risk). The company’s Cost of Equity, Ke, is calculated using the Capital 

Asset Pricing Model (CAPM) in Schnoor (2006): 
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where: • Ke = the market-determined Cost of Equity Capital; 

• Rf = the Risk Free Rate;  

• β = the company’s beta. The beta is a measure of stock price volatility relative to the 

overall benchmark market index. In other words, the beta is the price volatility of a financial 

instrument relative to the price volatility of a market or index as a whole. Beta is most commonly 

used with respect to equities. A high-beta instrument is riskier than a low-beta instrument. If the 

stock moves up or down in the same proportion as the overall market, it has a Beta of 1.0. A 

stock with Beta of 1.2 is considered riskier than the overall market. Higgins (2007) states that the 

beta can also be considered as an angle of incline: 

 

 

where: 

 • Pjm is the non-diversified risk. 

Continuing our discussion on the risk factors, let us consider all the existing risks in the 

finances in the details. We would like to draw attention to the fact that there are many types of 

risk, which have to be taken to an account by the investor at the investment process in the capital 

markets in the finances. Let us distinguish the two big classes of risks in the finances: 

1. The microeconomic risks: 

1) the business plan risk,  

2) the financial credit risk,  

3) the financial transaction risk,  

4) the business operation risk,  

5) the business management risk,  

6) the business revenue generation risk; 

2. The macroeconomic risks: 

1) the local/global market risk,  

2) the central bank interest rate risk,  

3) the financial liquidity risk,  

4) the foreign exchange risk,  

5) the environmental risk,  

6) the geopolitical risk. 

Fig. 33 shows the financial, economic and political risks, which have to be accounted by 

investor in the process of creation of the hypothetical investment portfolio with diversified 
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investment asset classes for the financial capital investment in the capital markets in short and 

long time periods. 

 

 

Fig. 33. Financial, economic, social and political risks to account at creation of hypothetical 

investment portfolio with diversified asset classes for financial capital investment in capital 

markets in economies of scale and scope in short and long time periods. 

 

As we can see, there are many different categories of risk, which have to be taken to an 

account by an investor during the investment process in the capital markets in the finances. In the 

finances, the Basel III capital requirements have been formulated in Basel Committee on 

Banking Supervision (2006, 2009), Bernanke (2009a, b, c, d, e), Ledenyov V O, Ledenyov D O 

(2012d). In addition, it makes sense to note that many advanced models to account for the 

numerous risk factors and calculate the total risk magnitude in the capital markets in the finances 

have been developed. However, one of the interesting points to understand is that most these 

theoretical models have been created to operate with the positive interest rates and they have not 

been developed to work properly in the case of the negative interest rates, which are normally set 
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by the central banks. The negative interest rates are present in Japan and some other countries 

presently in Higuchi (2016). 

Let us write the the investment portfolio total risk computing algorithm as a dial in the 

Swiss watch, including the microeconomic risks: the business plan risk, the financial credit risk, 

the financial transaction risk, the business operation risk, the business management risk, the 

business revenue generation risk; as well as the macroeconomic risks: the local/global market 

risk, the central bank interest rate risk, the financial liquidity risk, the foreign exchange risk, the 

environmental risk, the geopolitical risk. 

Fig. 34 demonstrates the investment portfolio total risk computing algorithm as a dial in 

the Swiss watch. 

 

 

Fig. 34. Investment portfolio total risk computing algorithm as dial in Swiss watch. 

 

In the computer science, it is a commonly accepted practice to create a block scheme of 

the computing algorithm. Thus, let us write the the investment portfolio total risk computing 

algorithm as a block scheme, including the microeconomic risks such as the business plan risk, 

the financial credit risk, the financial transaction risk, the business operation risk, the business 
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management risk, the business revenue generation risk, as well as the macroeconomic risks such 

as the local/global market risk, the central bank interest rate risk, the financial liquidity risk, the 

foreign exchange risk, the environmental risk, the geopolitical risk. 

Fig. 35 presents a block scheme of the investment portfolio total risk computing 

algorithm. 

 

Fig. 35. Block scheme of investment portfolio total risk computing algorithm. 
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Continuing our discussion on the investment portfolio, let us assume that we make the 

financial capital investment in the publicly traded shares of the company’s stock. Then, let us 

remind again that the electromagnetic signal processing theory in which the electromagnetic 

signal can be accurately characterized by the multiple measured parameters such as the 

amplitude, frequency, period and phase has been developed in the electrical, electronic and 

computer engineering sciences in Ledenyov D O, Ledenyov V O (2015a). 

The investment product/asset value in the investment portfolio changes over the time, 

because of the macro-/micro-economic variables oscillations, including the demand/supply 

fluctuations. In a general case, it is a well accepted practice to characterize the investment asset 

value changes by the the continuous-time signals, corresponding to the Value of Share 1 (t), 

Value of Share 2 (t), and Value of Share 1 (t). Let us illustrate the concept by performing the 

spectrum analysis of the three continuous-time signals by the three fluctuating selected shares’ 

values over the certain time period S1(t), S2(t), S3(t). The Value of Share 1 (t) and the Value of 

Share 2 (t) are correlated in the time; the Values of Shares 1, 2 (t) and the Value of Share 3 (t) 

are uncorrelated in the time. 

Fig. 36 shows the correlated and uncorrelated continuous-time oscillations of the three 

selected shares values over the certain time period S1(t), S2(t), S3(t). The Value of Share 1 (t) and 

the Value of Share 2 (t) are correlated in the time; the Values of Shares 1, 2 (t) and the Value of 

Share 3 (t) are uncorrelated in the time. 

 

Fig. 36. Correlated and uncorrelated continuous-time oscillations of three selected shares values 

in time S1(t), S2(t), S3(t). 
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Thus, the correlated and uncorrelated investment assets can be included in the investment 

portfolio during the financial capital investment in the capital markets in the economies of the 

scales and the scopes. However, we would like to stress that the investment assets values in the 

time domain change abruptly in the capital markets in the economies of the scales and the 

scopes. The sharp disruptive events of various nature, including the technological, economical, 

financial, social, political disruptions, may have the multiple (in)direct instant impacts on the 

investment assets prices changes in the time domain. 

We would like to propose the Ledenyov discrete-time investment assets values oscillations 

theory in the investment portfolio in the finances. We think that the dynamics of fluctuations of the 

investment assets’ values in the investment portfolio in the capital markets in the economies of 

the scales and the scopes in the time domain has a discrete nature. Therefore, the investment assets 

values oscillations can be accurately approximated by the discrete-time digital signals in Oppenheim, 

Schafer (1989), Simon, Hinedi, Lindsey (1995), Proakis, Manolakis (1996), Prisch (1998), 

Wanhammar (1999), Sklar (2001), Rice (2008), Ledenyov D O, Ledenyov V O (2015a). 

Fig. 37 illustrates the correlated and uncorrelated discrete-time oscillations of the three 

selected shares values over the certain time period S1(t), S2(t), S3(t). The Value of Share 1 (t) and 

the Value of Share 2 (t) are correlated in the time; the Values of Shares 1, 2 (t) and the Value of 

Share 3 (t) are uncorrelated in the time. 

 

Fig. 37. Correlated and uncorrelated discrete-time oscillations of three selected shares values in 

time S1(t), S2(t), S3(t). 
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In real life, the changing discrete-time dynamics of the investment assets’ values in the 

investment portfolio in the capital markets in the economies of the scales and the scopes in the 

time domain can be better approximated by the complex discrete-time signals in Oppenheim, 

Schafer (1989), Simon, Hinedi, Lindsey (1995), Proakis, Manolakis (1996), Prisch (1998), 

Wanhammar (1999), Sklar (2001), Rice (2008), Ledenyov D O, Ledenyov V O (2015a). We can 

finely illustrate this theoretical concept on the complex discrete-time signals in the finances by 

making a conditional comparison with the complex discrete-time digitally-modulated signals in 

the direct sequence spread spectrum wireless/optical communications in Dixon (1976), Viterbi 

(May 1979), Pickholtz, Milstein (May 1982), Simon, Omura, Scholtz, Levitt (1985, 1994), 

Simon, Moher (2008), Rappaport (January 2010), Ledenyov D O, Ledenyov V O (2015a), Miao, 

Zander, Sung, Slimane (2016). 

Fig. 38 illustrates the correlated and uncorrelated complex discrete-time oscillations of 

the three selected shares values over the certain time period S1(t), S2(t), S3(t). The Value of Share 

1 (t) and the Value of Share 2 (t) are correlated in the time; the Values of Shares 1, 2 (t) and the 

Value of Share 3 (t) are uncorrelated in the time. 

 

 

Fig. 38. Ledenyov correlated and uncorrelated complex discrete-time oscillations of three 

selected shares values in time S1(t), S2(t), S3(t). 
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Going to the next point, let us say that the Ledenyov correlated and uncorrelated complex 

discrete-time oscillations of the shares values in the investment portfolio depend on the instantly 

changing macro-/micro- economic variables in the capital markets in the economies of the scales 

and the scopes over the selected time period. For example, the GDP(t), GNP(t), GIP(t), PPP(t) 

fluctuations in the economies of the scales and the scopes in the time domain may cause the 

correlated and uncorrelated complex discrete-time oscillations of the shares values in the 

investment portfolio. 

Fig. 39 pictures the old theoretical conception to describe the GDP(t), GNP(t), PPP(t) 

fluctuations in the economy of the scale and the scope by the on the continuous-time waves. The 

Juglar economic cycle, Kondratiev economic cycle, Kitchin economic cycle, Kuznets economic 

cycle in the form of the continuous-time waves with the different amplitudes, frequencies, 

periods and phases can be seen in Juglar (1862), Kondratieff (1922, 1925, 1926, 1928, 1935, 

1984, 2002), Kitchin (1923), Kuznets (1973a, b). 

 

 

Fig. 39. Continuous-time waves of GDP(t)/GNP(t)/PPP(t) fluctuations in economy of scale and 

scope. 
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Recently, the new theory on the Ledenyov discrete-time digital waves of 

GDP(t)/GNP(t)/GIP(t)/PPP(t) fluctuations in the economy of the scale and the scope has been 

proposed in Ledenyov D O, Ledenyov V O (2015d, e, f), Ledenyov D O, Ledenyov V O (2016r), 

Ledenyov V O, Ledenyov D O (2016s). In our opinion, there are the Ledenyov complex 

discrete-time digital waves with the different amplitudes, frequencies, periods, phases proposed 

in Ledenyov D O, Ledenyov V O (2015d, e, f, 2016r, s), which more accurately characterize the 

economic output fluctuations comparing to the Juglar continuous-time wave in Juglar (1862), the 

Kondratieff continuous-time wave in Kondratieff (1922, 1925, 1926, 1928, 1935, 1984, 2002), 

the Kitchin continuous-time wave in Kitchin (1923), the Kuznets continuous-time wave in 

Kuznets (1973a,b).  

In Fig. 39, we would like to illustrate the new theoretical conception on the Ledenyov 

discrete-time waves of the GDP(t)/GNP(t)/GIP(t)/PPP(t) fluctuations with the four types of the 

waves:  

1. The simple discrete-time digital wave, Wave 1 (W1); 

2. The complex discrete-time digital wave, Wave 2 (W2); 

3. The complex discrete-time digital wave with multiple distortions, Wave 3 (W3); 

4. The complex discrete-time digital wave with the multiple distortions, which is 

transmitted in the form of the bursts, Wave 4 (W4). 

We think that the Ledenyov complex discrete-time digital waves may have the complex 

wave forms with the different amplitudes, frequencies, periods, phases as in case of the complex 

discrete-time digital wave with the multiple distortions (see Wave 3 (W3), Wave (W4) in Fig. 

38). We believe that the Ledenyov complex discrete-time digital waves can finely approximate 

the long, medium and short fluctuations of the economic output in the economies of the scales 

and the scopes. 

In the case of the long/medium/short waves of the economic output fluctuations, we think 

that there are the Ledenyov complex discrete-time digital waves, which are propagated in the 

form of the transmitted bursts of the complex discrete-time digital signals similar to the 

transmitted bursts of the spread spectrum signals in Dixon (1976), Viterbi (May 1979), 

Pickholtz, Milstein (May 1982), Simon, Omura, Scholtz, Levitt (1985, 1994), Simon, Moher 

(2008), Rappaport (January 2010), Miao, Zander, Sung, Slimane (2016). Speaking more clearly, 

during the spectral analysis of the economic output fluctuations in the economics, the 

long/medium/short Ledenyov complex discrete-time digital waves of the economic output 

fluctuations may be present in the form of transmitted complex discrete-time digital signal 

bursts. 
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Fig. 40 presents the Ledenyov discrete-time waves of GDP(t)/GNP(t)/PPP(t) fluctuations 

in the economy of the scale and scope. The simple discrete-time digital wave is denoted as Wave 

1 (W1), the complex discrete-time digital wave is marked as Wave 2 (W2), the complex discrete-

time digital wave with the multiple distortions is presented as Wave 3 (W3), the complex 

discrete-time digital wave with the multiple distortions, which is transmitted in the form of the 

bursts, is shown as Wave 4 (W4). 

 

Fig. 40. Ledenyov discrete-time digital economic output waves in economy of scale and scope in 

time. 

 

Let take a close look on the Ledenyov complex discrete-time digital economic output 

wave, aiming to understand the its nature, generation techniques and econophysical properties. 

Fig. 41 shows the Ledenyov discrete-time digital economic output wave, which is 

generated by the complex high order digital modulations techniques with an application of the 

disruptive financial/economic/social/political innovations and propagated in the form of the 

signal bursts in the economy of the scale and the scope. The Ledenyov discrete-time digital 

economic output wave can be distorted by various economic financial technological political 

events in the economy of the scale and the scope. 
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Fig. 41. Ledenyov discrete-time digital economic output wave, which is generated by complex 

high order digital modulations techniques with application of disruptive 

financial/economic/social/political innovations and propagated in form of bursts. 

 

For example, the Chinese civilization economy of the scale and the scope with 4000 years 

of history can be accurately characterized by the Ledenyov long complex discrete-time digital 

wave, propagating in the form of the discrete-time signal bursts over the centuries. We can 

assume that, at a certain time period, there was a signal burst with the complex discrete-time 

digital signal, corresponding to the intensive development stage with the disruptive events such 

as the inventions of the paper, writing, arithmetic. At the subsequent time period, there was no a 

signal burst with the complex discrete-time digital signals, because of the destruction phase in 

the Chinese economy of the scale and the scope. At the next time periods, the complex discrete-

time digital signal, corresponding to the intensive development stage with the disruptive events 

such as the globalization, the growing international trade, the new innovative technologies 

inventions in the electronics, the new innovative industries creation was observed again and 

again. We can consider the Roman civilization as another possible example to illustrate the 

Ledenyov long complex discrete-time digital wave, propagating in the form of the signal bursts 

over the centuries. 
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Now, let us formulate the Ledenyov investment assets theorem: The investment assets 

can sharply/instantly/discretely correlate/uncorrelate in the investment portfolio during the 

financial capital investment in the capital markets in the economies of the scales and the scopes 

in the short and long time periods, depending on the various financial/economic variables 

fluctuations caused by the disruptive financial/economic/social/political innovations. 

This is an important theorem, because there is a principal distinction between: 

1) The investment assets, which are approximated by the continuous-time signals 

with the slow correlation/uncorrelation properties on the one side, and 

2) The investment assets, which are approximated by the discrete-time digital signals 

with the ultrafast correlation/uncorrelation properties on the other side. 

In general, it means that the investment portfolio managers must use the Ledenyov 

complex discrete-time digital signals processing theory to analyze the spectrum of the 

investment assets signals, calculating the total risk of the investment portfolio and the total 

stability of the investment portfolio. 

Going to the next point, we would like to say a few words about the well known modern 

theoretical and practical approaches to model the market volatility and evaluate the risk of the 

investment portfolio in Barone-Adesi, Giannopoulos, Vosper (1999); McNeil, Frey (2000). 

We would like to focus our attention on the three broad categories of existing models: 

1. The parametric models: 

1) The risk metrics: The basic concept of the Value-at-Risk (VaR) in the investment 

portfolio has been introduced in JP Morgan (1994), Mitra (2009). The VaR has become the 

standard measure to quantify the risk in the finances. It evaluates the value-at-risk by the 

“variance-covariance method” (the delta-normal method), assuming that the standardized 

residuals are normally distributed, but that is not a case in the real-life investment scenarios in 

Manganelli, Engle (2001); 

2) The generalized autoregressive conditional heteroskedasticity (GARCH): It 

models the financial and economic variables (the interest rates and the equity prices), applying 

the big observation window on the sequential events, using the weighted averages and giving 

more weight to the recent events and less weight to the distant events in the time domain in 

Bollerslev (1986). It performs the Monte Carlo simulation with the stochastic differential 

equations (SDE) in Engle (1982a, 2003). It evaluates the difference, using an Exponentially 

Weighted Moving Average in the Integrated GARCH model in Engle (1982a, 2003): 

 

 
( )2 2 2
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with λ usually set equal to 0.94 or 0.97. 

2. The nonparametric models: 

1) The historical simulation: It uses the rolling observation windows of sequential 

events over the selected time periods to estimate the investment portfolio return premiums. 

Aiming to compute the Value-at-Risk (VaR) the next time period, the rolling observation 

window has to be moved forward by one observation, and then the entire procedure must be 

repeated. 

2) The hybrid model: It applies the historical simulation and the GARCH model; 

3. The semi-parametric models:  

1) The extreme value theory in Mitra (2009); 

2) The conditional autoregressive value at risk (CAViaR}: It uses the GARCH 

model with some improvements and computes directly the quantile of the distribution in Engle , 

Manganelli (1999), Manganelli, Engle (2001); 

3) The quasi-maximum likelihood GARCH: It uses the GARCH model with some 

improvements in Engle, Manganelli (1999), Manganelli, Engle (2001). 

More information on the GARCH application for the market volatility modeling, which is 

proportional to the value-at-risk, including some other related research topics can be found in 

Engle, Ta-Chung Liu (1972), Engle (1974, 1976, 1978,1980 1982a, b, 1983, 1988, 1990, 1994, 

1995, 2000, 2001a, b, 2002a, b, 2003, 2004a, b, 2006a, b, 2011, 2012), Engle, Foley (1975), 

Engle, Gardner (1976), Engle, Watson (1983), Engle, Granger, Kraft (1984), Engle, Hendry, 

Trumble (1985), Engle, Lilien, Watson (1985), Watson, Engle (1985), Bollerslev, Engle, Nelson 

(1986), Engle, Yoo (1987), Engle, Granger (1987), Engle, Lilien, Robins (1987), Bollerslev, 

Engle, Wooldridge (1988), Engle, Ito, Lin (1990), Engle, Ng, Rothschild (1990), Engle, Granger 

editors (1991), Engle, Gonzalez-Rivera (1991), Chou, Engle, Kane (1992), Ng, Engle, 

Rothschild (1992), Engle, Navarro, Carson (1992), Engle, Mustafa (1992), Ding, Granger, Engle 

(1993), Engle, Ng (1993), Engle, Hendry (1993), Engle, Kozicki (1993), Vahid, Engle (1993), 

Engle, Susmel (1993), Engle, Ng (1993), Susmel, Engle (1994), Lin, Engle, Ito (1994), Engle, 

Kroner (1995), Engle, Issler (1995), Engle, Russell (1997), Vahid, Engle (1997), Engle, Russell 

(1998), Burns, Engle, Mezrich (1998), Engle, White editors (1999), Engle, Smith (1999), 

Alfonso, Engle (2000), Engle, Lange (2001), Engle, Patton (2001), Manganelli, Engle (2001), 

Engle, Ishida (2002), Rosenberg, Engle (2002), Engle, Lunde (2003), Engle, Manganelli (2004), 

Engle, Patton (2004), Russell, Engle (2005), Cappiello, Engle, Sheppard (2006), Engle, Gallo 

(2006), Diebold, Engle, Favero, Gallo, Schorfheide (2006), Engle, Marcucci (2006), Engle, 

Colacito (2006), Barone-Adesi, Engle, Mancini (2007), Engle, Rangel (2008), Easley, Engle, 
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O'Hara, Wu (2008), Giovanni, Engle, Mancini (2008), Bali, Engle  (2010), Colacito, Engle, 

Ghysels (2011), Engle, Kelly (2012), Engle, Gallo, Velucchi (2012), Acharya, Engle, Richardson 

(2012), Rangel, Engle (2012), Engle, Ghysels, Sohn (2013), Bollerslev (1986), Bollerslev, 

Russell, Watson (2010). 

Considering the next topic in our discussion, let us discuss the problem on the stability od 

the investment portfolio. From our previous considerations, we know that the investment 

portfolio must be built, using the diversified asset classes to increase the investment return 

premium and to reduce the total risk on the invested financial capital in the capital markets at the 

same time, because there is a certain inter-dependence between: 

1. The expected investment return premium on the invested financial capital in the 

investment portfolio with the diversified asset classes in the capital markets in the short and long 

time periods from one side, and 

2. The macro-/micro- economic/financial risk factors associated with the invested 

financial capital in the investment portfolio with the diversified asset classes in the capital 

markets in the short and long time periods from other side. 

However, let us point to an interesting scientific observation that the investment portfolio, 

perfectly optimized from the risk point of view, can also be qualified as the investment portfolio, 

which is inherently unstable from the stability point of view. 

For example, let us assume that we have conducted the financial engineering process and 

the risk mitigation process, designing an investment portfolio with the diversified asset classes to 

reduce the total risk magnitude. This investment portfolio is expected to deliver an increased 

investment return premium in the capital markets in the short and long time periods. However, 

let us explain that: 

1. The any selected pair of assets in the investment portfolio may be un-correlated 

(stable), reducing the total risk magnitude of the investment portfolio; or 

2. The any selected pair of assets in the investment portfolio may be correlated 

(unstable), decreasing the total stability magnitude of the investment portfolio at the same time. 

 In other words, the investment portfolio may have the low total risk magnitude, but it can 

be inherently unstable at the same time. Therefore, in this case, the investor may not be able to 

obtain the increased investment return premium on the invested financial capital in the 

investment portfolio with the diversified asset classes in the capital markets in the short and long 

time periods, because the investment portfolio is inherently unstable in Ledenyov D O, 

Ledenyov V O (2013a). 
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Therefore, the highly performing investment portfolio with the diversified asset classes in 

the capital markets in the short and long time periods can be created by doing the following two 

things in Ledenyov D O, Ledenyov V O (2013a): 

1. The optimization of the investment portfolio in terms of its total risk factors 

decrease; 

2. The optimization of the investment portfolio in terms of its stability magnitude 

increase. 

We propose the Ledenyov investment portfolio stability theorem in the finances in 

Ledenyov D O, Ledenyov V O (2013a): The investment portfolio is considered to be stable in 

the case, when any pair of the randomly selected assets is stable, satisfying the Lyapunov 

stability criteria: The two randomly selected assets must have the two close trajectories at the 

start and continue to have the two close trajectories always in Lyapunov (1892, 1966, 1992). 

It is necessary to understand that the problem on the stability of the investment portfolio 

can be considered as the frames of the discrete system stability theory in the nonlinear dynamic 

chaos science in Kuznetsov, Leonov (2005). Therefore, we propose to use the dynamic regimes 

modeling on the bifurcation diagram, based on the nonlinear dynamic chaos theory, with the 

purpose to make the accurate characterization of the dynamic properties of the combining risky 

investments in the investment portfolio, namely to precisely characterize the stability of 

investment portfolio in Ledenyov D O, Ledenyov V O (2013a).  

The Ledenyov investment portfolio theorem has been formulated, using the important 

research results in the science of the stochastic processes and the science of the nonlinear 

dynamic chaos in Lyapunov (1892, 1966, 1992), Kolmogorov, Petrovsky, Piskunov (1937), 

Kolmogorov (1940, 1941, 1959, 1985, 1986), Ulam, von Neumann (1947), Alexandrov, 

Khinchin (1953), Kubo (1957), Kubo, Toda, Hashitsume (1983), Kalman, Bertram (1960), 

Kalman (1963), Sharkovsky (1964, 1965), May (1974, 1976), May, Oster (1976), Li, Yorke 

(1975), Feigenbaum (1978, 1979a, b, 1980), Feigenbaum, Kadanoff, Shenker (1982), Lanford 

(1982), Grebogi, Ott, Yorke (1982), Klimontovich (1982, 1990), Anishenko (1990, 2000), 

Anishenko, Vadivasova, Astakhov (1999), Strogatz (1994), Gandolfo (1996), Kuznetsov (1996-

1997, 2001), Kuznetsov, Leonov (2005), Mosekilde (1996-1997, 1996), Peters (1996), Sauer 

(1996), Shiryaev (1998a, b),  Medvedeva (2000), Nikulchev (2007, 2011), Bunde, Havlin 

(2009), Smirnov (2010), Saratov group of theoretical nonlinear dynamics (2012). 

Continuing our research discussion on the investment portfolio stability, let us note that 

Shiryaev (1998a, b) reviewed the nonlinear chaotic models, highlighting a well known fact that 

the diffusion-type financial systems can be characterized as the chaotic diffusion-type financial 



 

170 

 

systems or the deterministic nonlinear diffusion-type financial systems. Shiryaev (1998a, b) 

considered the nonlinear dynamic diffusion-type financial system, which can be described by the 

logistic equation 

 

 

where the nonlinear dynamic diffusion-type financial system has a number of the stable and 

unstable states at the increase of parameter λ, resulting in the transition to the chaos state at the 

parameter λ=3,6. 

Shiryaev (1998) noted that the below expression is true in the case of all the parabolic 

systems, where F = 4.669201 is the Feigenbaum number 

 

 

 

Fig. 42 shows the 3D bifurcation diagram for the accurate characterization of dynamic 

properties of the combining risky investments in an investment portfolio in the nonlinear 

dynamic financial system, obtained in Matlab in Ledenyov D O, Ledenyov V O (2013a). 

 

 

 

Fig. 42. 3D bifurcation diagram for accurate characterization of dynamic properties of 

combining risky investments in investment portfolio in nonlinear dynamic financial system, 

created in Matlab (after Ledenyov D O, Ledenyov V O (2013a)). 
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We completed the above computer simulation with the aim to obtain the 3D bifurcation 

diagram to illustrate the dynamic properties of the combining risky investments in the investment 

portfolio in the nonlinear dynamic financial system in the time domain Ledenyov D O, Ledenyov 

V O (2013a). 

Finally, let us note that the research problem on the investment of capital with the 

application of the investment portfolio with the diversified asset classes in the capital markets in 

the short and long time periods have been researched in Bachelier L (1900), Cowles (1933), 

Markowitz (1952, 1956, 1959, 1987), Lintner (1956, 1965), Tobin (1958), Osborne (1959), 

Alexander (1961), Shiryaev (1961, 1963, 1964, 1965, 1967, 1978, 1998a, b, 2002, 2008a, b, 

2010), Grigelionis, Shiryaev (1966), Graversen, Peskir, Shiryaev (2001), Kallsen, Shiryaev 

(2001, 2002), Jacod, Shiryaev (2003), Peskir, Shiryaev (2006), Feinberg, Shiryaev (2006), du 

Toit, Peskir, Shiryaev (2007), Eberlein, Papapantoleon, Shiryaev (2008, 2009), Shiryaev, 

Zryumov (2009), Shiryaev, Novikov (2009), Gapeev, Shiryaev (2010), Karatzas, Shiryaev, 

Shkolnikov (2011), Shiryaev, Zhitlukhin (2012), Zhitlukhin, Shiryaev (2012), Feinberg, 

Mandava, Shiryaev (2013), Cootner (1962, 1964), Mandelbrot (1963), Fama (1963, 1965, 1970, 

1976, 1984, 1991, 1998), Fama, Blume (1966), Fama, Fisher, Jensen, Roll (1969), Fama, 

MacBeth (1973), Fama, Schwert (1977), Fama, Bliss (1987), Fama, French (1988a, b, 1989, 

1992, 1993, 1995, 1996, 1998, 2004, 2010), Davis, Fama, French (2000), Fama, Litterman 

(2012), Sharpe (1964, 1965, 1966, 1968, 1992, 1994), Sharpe, Alexander, Bailey (1999), 

Samuelson (1965), Treynor (1965), Mossin (1966), Jensen (1968), Merton (1969, 1970, 1971, 

1972, 1973a, 1973b, 1977a, 1977b, 1982, 1983a, 1983b, 1990, 1992, 1993a, 1993b, 1994, 1995a, 

1995b, 1997, 1998, 1999, 2001), Black, Jensen, Scholes (1972), Black, Scholes (1973), Fischer 

(1977a, b), Shiller (1979, 1981a, b, 1982, 1984, 1987, 1988, 1989, 2000, 2008), Shiller, 

Campbell, Schoenholtz (1983), Shiller, Perron (1985), Shiller, Pound (1989), Hansen, Sargent 

(1980), Hansen, Hodrick (1980), Hansen (1982, 1985), Hansen, Singleton (1982, 1983, 1984), 

Hansen, Richard (1987), Hansen, Heaton, Ogaki (1988), Hansen, Jagannathan (1991, 1997), 

Hansen, Scheinkman (1995), Hansen, Heaton, Yaron (1996), Hansen, Sargent (2001), Hansen, 

West (2002), Hansen, Heaton, Li (2008), Hansen, Sargent (2008), Engle, Ta-Chung Liu (1972), 

Engle (1974, 1976, 1978,1980 1982a, b, 1983, 1988, 1990, 1994, 1995, 2000, 2001a, b, 2002a, 

b, 2003, 2004a, b, 2006a, b, 2011, 2012), Engle, Foley (1975), Engle, Gardner (1976), Engle, 

Watson (1983), Engle, Granger, Kraft (1984), Engle, Hendry, Trumble (1985), Engle, Lilien, 

Watson (1985), Watson, Engle (1985), Bollerslev, Engle, Nelson (1986), Engle, Yoo (1987), 

Engle, Granger (1987), Engle, Lilien, Robins (1987), Bollerslev, Engle, Wooldridge (1988), 

Engle, Ito, Lin (1990), Engle, Ng, Rothschild (1990), Engle, Granger editors (1991), Engle, 
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Gonzalez-Rivera (1991), Chou, Engle, Kane (1992), Ng, Engle, Rothschild (1992), Engle, 

Navarro, Carson (1992), Engle, Mustafa (1992), Ding, Granger, Engle (1993), Engle, Ng (1993), 

Engle, Hendry (1993), Engle, Kozicki (1993), Vahid, Engle (1993), Engle, Susmel (1993), 

Engle, Ng (1993), Susmel, Engle (1994), Lin, Engle, Ito (1994), Engle, Kroner (1995), Engle, 

Issler (1995), Engle, Russell (1997), Vahid, Engle (1997), Engle, Russell (1998), Burns, Engle, 

Mezrich (1998), Engle, White editors (1999), Engle, Smith (1999), Alfonso, Engle (2000), 

Engle, Lange (2001), Engle, Patton (2001), Manganelli, Engle (2001), Engle, Ishida (2002), 

Rosenberg, Engle (2002), Engle, Lunde (2003), Engle, Manganelli (2004), Engle, Patton (2004), 

Russell, Engle (2005), Cappiello, Engle, Sheppard (2006), Engle, Gallo (2006), Diebold, Engle, 

Favero, Gallo, Schorfheide (2006), Engle, Marcucci (2006), Engle, Colacito (2006), Barone-

Adesi, Engle, Mancini (2007), Engle, Rangel (2008), Easley, Engle, O'Hara, Wu (2008), 

Giovanni, Engle, Mancini (2008), Bali, Engle  (2010), Colacito, Engle, Ghysels (2011), Engle, 

Kelly (2012), Engle, Gallo, Velucchi (2012), Acharya, Engle, Richardson (2012), Rangel, Engle 

(2012), Engle, Ghysels, Sohn (2013), Bollerslev (1986), Bollerslev, Russell, Watson (2010), 

Campbell (1987, 1993), Campbell, Cochrane (1999), Campbell, Polk, Vuolteenaho (2009), 

Campbell, Shiller (1987), Campbell, Shiller (1988a, b), Campbell, Shiller (1991), Campbell, 

Vuolteenaho (2004), Campbell, Giglio, Polk, Turley (2012), Jegadeesh, Titman (1993), Barone-

Adesi, Giannopoulos, Vosper (1999), Cochrane (2001), Abreu, Brunnermeier (2002), 

Brunnermeier, Nagel (2004), Brunnermeier (2009), Brunnermeier, Pedersen (2009), Jorion 

(2003), Hull (2005-2006, 2010, 2012), Schnoor (2005-2006), Schnoor (2006), Scherer (2007), 

Hassine, Roncalli (2013), Ledenyov D O, Ledenyov V O (2013a, e, f). 

In Chapter 8, we will consider the research problem on the quantum winning virtuous 

investment strategies creation and execution for the financial capital investment in the capital 

markets with the aim to get an increased return premium in the short and long time periods. 
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Chapter 8 

 

Quantum strategies of investment portfolio at financial 

capital investment in capital markets 

 

A financial process of the financial capital investment in the capital markets in the 

economies of the scale and the scope includes, at least, the eight main stages. All these phases 

must be clearly distinguished, fully understood and finely processed by the prospective investors: 

1. The financial investment capital allocation; 

2. The financial investment strategy creation; 

3. The optimal investment opportunity finding; 

4. The financial investment risk evaluation; 

5. The financial investment capital investing; 

6. The increased return premium generation; 

7. The increased financial capital collection; 

8. The financial investment capital increase. 

We would like to take a more detailed unbiased view on the process of the investment 

strategy creation in this chapter, integrating all the modern scientific discoveries in the 

natural/social sciences with the aim to find an optimal investment strategy in the course of our 

discussion on the topic of research interest. 

In a century of competition between the globalization trend and the protectionism trend in 

Wolf (2004), we believe that the technological, social, and political disruptive innovations may 

create or destroy the investment opportunities in the economies of the scales and the scopes 

around the World instantly. Therefore, the problem on the creation of the optimal investment 

strategy in the capital markets can be considered as one of the central problems in the finances. 

Let us begin our research thinking on the quantum winning virtuous investment strategy creation 

by elegantly comparing all the important scientific topics in the finances with the shining high 

quality diamonds of the white, yellow, pink, red, black colors colours. Highlighting an 

undisputable unquestionable importance of the quantum winning virtuous investment strategy 

creation process, we would like to make a persuasive philosophical statement that the 

fundamental strategy theory could be conditionally classified as a crystally clear pink diamond of 

highest quality, shining brightly, colorfully and attractively in a spectrum of illuminating lights 
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of the finances, economics and business administration sciences in Ledenyov V O, Ledenyov D 

O (2016s). 

Indeed, the research topic on the quantum winning virtuous investment strategy creation 

generates a considerable scientific interest among the authoritative strategy thinkers, experts and 

professors in the globally integrated World in Ledenyov V O, Ledenyov D O (2016s). Of course, 

the research on the quantum winning virtuous investment strategy creation is in a state of 

constant progressive development through a chain of the scientific evolutionary visions 

transformations in the best minds of the leading strategy thinkers, experts and professors in 

Ledenyov V O, Ledenyov D O (2016s). 

Considering the strategy theory advancements, we can distinguish the following new 

theoretical approaches in the fundamental strategy theory in Ledenyov V O, Ledenyov D O 

(2016s): 

1. The classical philosophical views on the fundamental strategy theory, which 

consider the continuous-time processes in the economies of the scales and scopes in the 

mechanical devices disruption century in Chandler (1962, 1998; 1977, 1993; 1994; 2001; 2005); 

2. The analogue philosophical views on the fundamental strategy theory, which deal 

with the continuous-time processes in the analogue creative economies of the scales and scopes 

in the analogue devices disruption century in Ledenyov D O, Ledenyov V O (2015b); 

3. The digital philosophical views on the fundamental strategy theory, which deal 

with the discrete-time processes in the digital creative economies of the scales and scopes in the 

digital devices disruption century in Ledenyov D O, Ledenyov V O (2015b); 

4. The quantum philosophical views on the fundamental strategy theory, which 

focus on the discrete-time quantum processes in the quantum creative economies of the scales 

and scopes in the quantum devices disruption century in Ledenyov D O, Ledenyov V O (2015b, 

n, o). 

Of course, there are some other original scientific approaches, which can be certainly 

used to improve the fundamental strategy theory in the frames of the finances, economics, 

business administration, econophysics, psychology sciences during the scientific learning 

process. They have been researched, to a certain extent, during an intensive research process 

with an application of the accumulated knowledge base in the frames of the finances, economics, 

business administration, econophysics, psychology sciences in Chandler (1962, 1998; 1977, 

1993; 1994; 2001; 2005), Chandler , Daems (1980), Andrews (1971a, b, 1980, 1981a, b, 1984), 

Rumelt (1974, 1982), Porter (1979, 1980, 1982a, b, 1983, 1985, 1987a, b, 1991, 1994a, b, 1996a, 

b, 1997, 2001a, b, 2008, December 2013), Porter, Harrigan (1981), Porter, Salter (1982), 
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Montgomery, Porter (1991), Porter, Rivkin (2000), Porter, Sakakibara (2004), Anand, Bradley, 

Ghemawat, Khanna, Montgomery, Porter, Rivkin, Rukstad, Wells, Yoffie (2005), Porter, Kramer 

(2006), Porter, Heppelmann (November 2014), Schendel, Hofer (1979), Yelle (1979), Dess, 

Davis (1984), Schwenk (1984), Pitol-Belin (1984), Hambrick (1985), Palepu (1985), Barney 

(1986, 1991), Huff, Reger (1987), Hill, Snell (1988), Hill, Jones (1998, 2004), Baysinger, 

Hoskisson (1989), Rue, Holland (1989), Fombrum, Shanley (1990), Pearson (1990), Ansoff 

(1991), Goold (1991), Goold, Luchs (1993), Goold et al (1994), Goold, Campbell (September, 

October 1998), Alexander, Goold, Collis, Campbell, Lieberthal, Montgomery, Palepu, Prahalad, 

Stalk, Khanna, Hart, Shulman, Evans (1992, 1995, 1996, 1997, 1998, 1999), Yip (1992, 1998, 

2000, 2007), Campbell et al (1995), Johnson, Scholes (1997), Johnson, Scholes, Whittington 

(1998), Johnson, Scholes, Whittington (2002, 2003), McKiernan (1997), Child, Faulkner (1998), 

Martin (1998-1999, 2004, 2005-2006, 2007a,b, 2008, 2009), Moldoveanu, Martin (2001), 

Lafley, Martin (2013), Shiryaev (1999), Laffont, Tirole (1999), Grant (2001), Welch (2001a, b), 

Choo, Bontis (2002), Drejer (2002), Sadler (2003), Gavetti, Levinthal (2004), Gavetti, Rivkin 

(2007), Roney (2004), Thietart, Xuereb (2005), Godard (2006), Ireland, Hoskisson, Hitt (2006), 

Hitt, Ireland, Hoskisson (2007), Lorino, Tarondeau (2006), Besanko, Shanley, Dranove (2007), 

Sull (2007a, b, c, d, 2008), Teece, Winter (2007), Samuels (2008), Chamberlain (2010), Holt, 

Cameron (2010), Ledenyov D O, Ledenyov V O (2015b, n, o, s). 

In these circumstances, the most striking fact to be mentioned is that the fundamental 

strategy theory learning curve during the strategy knowledge accumulation process in the the 

finances, economics, business administration, econophysics, psychology sciences in the time 

scale may exhibit, at least, the three possible dependences: 

1. The linear dependence, when the level of strategy knowledge increases linearly in 

the selected time period (it can be realized in real life at the short time periods only); 

2. The exponential dependence, when the level of strategy knowledge increases 

exponentially and steadily in the selected time period (it can be observed in real life over the 

long time periods); 

3. The S-type nonlinear dependence, when the level of strategy knowledge increases 

nonlinearly in the selected time period, namely the strategy knowledge accumulation or 

destruction processes in the selected time period may have place (it can be observed in real life 

over the long time periods). 

Fig. 43 presents the fundamental strategy theory learning curve as a linear dependence of 

the strategy knowledge accumulation on the time in the simplest possible case. In addition, Fig. 

43 shows that the fundamental strategy theory learning curve can also be represented as the 
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exponential dependence or the S-type nonlinear dependence of the strategy knowledge 

accumulation/destruction processes on the time in more complex cases to account for the 

nonlinear data gaining/losing by the financial investors during the strategy knowledge 

accumulation process in the long term perspectives. 

 

 

Fig. 43. Dependence of strategy knowledge accumulation/learning on time: 1) Linear, 2) 

Exponential, 3) S-type nonlinear. 

 

Now, let us introduce the Ledenyov multidimensional strategy space with XYZ 

coordinates. In this case, we can represent the strategy as a Ledenyov strategy vector, which 

points to a certain direction in the XYZ multidimensional strategy space. In other words, we 

propose to think about the strategy vector as the strategy vector of action, which is directed 

toward the certain direction in the XYZ multidimensional strategy space. Speaking clearly, we 

can set our strategic goal to reach an increased return premium on the financial investments in 

the capital markets by drawing the strategy vector with the direction to the certain point in the 

XYZ multidimensional strategy space. Then, we could say that a real implementation of the 

created strategy would require an application of the well defined practical actions toward the 

completion of our outlined strategic goal. This geometric representation of the strategy in the 
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terms of the Ledenyov strategy vector in the Ledenyov multidimensional strategy space with the 

XYZ coordinates will be quite useful during the forthcoming discussion on the complex 

multivector strategies definition, meaning, creation and their practical implementation in real life 

situations in the finances. 

Fig. 44 represents the strategy as the Ledenyov strategy vector of action, which points to 

the certain direction in the Ledenyov multidimensional strategy space with XYZ coordinates. 

 

 

 

Fig. 44. Ledenyov strategy vector in Ledenyov multidimensional strategy space with XYZ 

coordinates. 

 

Moving forward, let us say that we can think about the complex strategy, employing the 

complex strategy concept in the cases, when the complex strategy may include a big number of 

the Ledenyov strategy vectors with the discretely changing directions in the Ledenyov 

multidimensional strategy space in the time domain. For example, let us illustrate the complex 

strategy concept by assuming that we would like to move from point A to point B by the Rolls 

Royce automobile, using an existing highways network on our European continent. First of all, 

we must create the simple strategy of our automobile movement from the point A to the point B 

by drawing the automobile movement vector from the point A to the point B on the map. Let us 

imagine that there are many natural barriers, including the mountains, hills, valleys, rivers 

between the point A and point B, hence in this case, we would be forced to drive towards the 
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slightly different directions to reach the final destination point on our travelling way. Therefore, 

we must create the Ledenyov complex strategy vector for our automobile movement from point 

A to point B by drawing the multiple automobile movement vectors with the slightly different 

directions between the point A and the point B on the map. In other words, the complex strategy 

may include a number of the strategy vectors, changing in the Ledenyov XYZ multidimensional 

strategy space over the time. 

Fig. 45 demonstrates the complex strategy concept in which the Ledenyov complex 

multivector strategy includes a number of the Ledenyov strategy vectors, changing in the 

Ledenyov XYZ multidimensional strategy space over the time. 

 

 

Fig. 45. Ledenyov complex multivector strategy as number of Ledenyov strategy vectors in 

Ledenyov multidimensional strategy space with XYZ coordinates, changing in the space – time 

domains. 

 

Obviously, in the finances, the Ledenyov complex multivector strategy can be efficiently 

frequently used to reach the pre-determined strategic goals by the private and institutional 

investors during the financial capital investment in the capital markets with the aim to get an 

increased return premium in the short and long time periods. 
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For instance, the Ledenyov complex multivector strategies can be formulated and 

executed to reach the certain return premium target level or the certain profitability target level 

or the certain net income target level at the financial institutions, investment funds, investment 

boutiques, etc. There may be a number of the financial/economic/political factors, which must be 

taken to an account in the process of the Ledenyov complex multivector strategy creation by the 

investors at the financial institutions for a number of possible applications at various 

social/financial/economic settings in the selected time periods. 

Fig. 46 shows the geometric representation of the Ledenyov parallel complex multivector 

strategy and Ledenyov sequential complex multivector strategy in the Ledenyov 

multidimensional strategy space with XY coordinates, changing in the space – time domains. 

 

Fig. 46. Geometric representation of Ledenyov parallel complex multivector strategy and 

Ledenyov sequential complex multivector strategy in Ledenyov multidimensional strategy space 

with XY coordinates, changing in space – time domains. 

 

Going from the modern scientific findings and our research understanding, we prefer to 

divide all the Ledenyov complex multivector strategies in the two specific categories: 

1. The Ledenyov parallel complex multivector strategies; 

2. The Ledenyov sequential complex multivector strategies. 

For example, in one case, the investor may pursue the Ledenyov parallel complex 

multivector strategies at the same time period by investing the financial capital in the diversified 

investment products, using various unrelated investment vehicles in the investment mediums in 
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the capital market over the selected limited time. In this case, let us assume that investor will 

execute the investment strategies in parallel. 

In other case, the investor can pursue the Ledenyov sequential complex multivector 

strategy at the same time period by investing the financial capital in the preferable investment 

products, using various unrelated investment vehicles in the investment mediums in the capital 

market at the selected limited time period. In this case, let us assume that investor will alter the 

investment strategies sequentially. 

However, in the real life situation, the investor can also pursue the Ledenyov mixed 

parallel-sequential complex multivector strategies: 

1. by investing the financial capital in the diversified investment products, using 

various unrelated investment vehicles in the investment mediums in the capital market over the 

selected limited time in parallel; as well as 

2. by changing sequentially the investment strategies during the financial capital in 

the preferable investment products, using various unrelated investment vehicles in the 

investment mediums in the capital market at various time moments. 

Fig. 47 shows the geometric representation of the Ledenyov mixed parallel-sequential 

complex multivector strategies in the Ledenyov multidimensional strategy space, changing in 

space – time domains. 

 

Fig. 47. Geometric representation of Ledenyov mixed parallel-sequential complex 

multivector strategies in Ledenyov multidimensional strategy space with XY coordinates, 

changing in space – time domains. 
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In a big number of cases, the Ledenyov complex multivector strategies can be used in the 

game theory applications in Cournot (1838, 1897), Edgeworth (1881), von Neumann (1928, 

1959), von Neumann, Morgerstern (1944). 

The game theory is mainly focused on the nature of the strategic interactions between the 

engaged economic agents, pursuing their specific strategic business goals. It makes sense to 

remind that the game theory is conceptually based on the notion of the game, which is a 

mathematical model of a particular business situation, simulating the strategic interactions 

between the engaged economic agents with their certain strategic goals. The engaged economic 

agents may have the rational or irrational behaviors in the cooperative or (non)cooperative 

games. The strategic decision making process by the engaged economic agents in the games is 

represented in the form of decision trees usually. The discovery of the Cournot - Nash non-

cooperative equilibria, which is a set of strategies, when each economic agent's strategy is 

regarded as a best strategy against the equilibrium strategies by other economic agent's in the 

game, can be considered as a significant milestone in the game theory progressive scientific 

development in Cournot (1838, 1897), Nash (1951). It is necessary to note that the game theory 

has been extensively studied in Cournot (1838, 1897), Edgeworth (1881), von Neumann J (1928, 

1959), von Neumann, Morgerstern (1944), Hayek (September 1945), Nash (1950a,b, c, 1951, 

1953), Shapley (1953), Williams (1954), Simon (1955), Luce, Raiffa (1957, 1989), Shubik 

(1953a, b, c, 1954, 1955, 1956, 1958a, b, c, 1959, 1975, 1981, 1987, 1988, July 12 2000, May 

2001), Brewer, Shubik (1979), Shubik, Levitan (1980), Tucker, Luce (editors) (1959), Blackett 

(1962), Farquharson (1969), Morse, Kimball (1970), Arrow (1971), Howard (1971), Alchian, 

Demsetz (December 1972), Maynard Smith, Price (1973), Maynard Smith (1974, 1982), 

Aumann, Shapley (1974), Harsanyi (1974), Selten (1975, 1988), Selten, Harsanyi (1988), Jensen, 

Meckling (October 1976, Summer 1994, 1998), Jensen (1995), Bicchieri (1989, 1993, 2006), 

Bicchieri, Jeffrey, Skyrms (editors) (1999), Fudenberg, Tirole (1991), Myerson (1991), Gibbons 

(1992), Poundstone (1992), Fudenberg, Tirole (1993), Ben David, Borodin, Karp, Tardos, 

Wigderson (1994), Osborne, Rubinstein (1994), Osborne (2004), Green, Mas-Colell, Whinston 

(1995), Owen (1995), Petrosyan, Zenkevich (1996), Fernandez, Bierman (1998), Dutta (1999), 

Isaacs (1999), Gintis (2000), Camerer (2003), Miller (2003), Rasmusen (2006), Bellhouse 

(2007), Hansen, Hendricks (editors) (2007), Webb (2007), Harrington (2008), Fudenberg, 

Levine (editors) (2008), Leyton-Brown, Shoham (2008), Shoham, Leyton-Brown (2009), 

Leonard (2010), Papayoanou (2010), Julmi (2012), Brandenburger (2014), McCain (2014). 
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Fig. 48 shows the decision tree, which can be used to make the strategic decisions on the 

complex multivector strategies in the frames of the game theory in Fudenberg, Tirole (1991). 

 

Fig. 48. Decision tree in game theory. 

 

We think that the investor’s decision (the economic agent’s decision) to change the 

direction of the strategy vector in the multidimensional strategy space during the strategic 

operation is forced/encouraged by the strategic analysis of the numerous (un)related factors and 

(un)objective reasons in the frames of the (non)cooperative games in the economic environment 

within the limited information dataset at the selected time periods as researched in the finances, 

economics and business administration sciences. However, in our opinion, the game theory may 

have a number of theoretical limitations. One of the most notable limitation is the only use of the 

inductive logic, the deductive logic, and in some cases, the abductive logic during the decision 

making process with an application of the decision trees in the strategic games analysis in 

Cournot (1838, 1897), Edgeworth (1881), von Neumann J (1928, 1959), von Neumann, 

Morgerstern (1944), Hayek (September 1945), Nash (1950a,b, c, 1951, 1953), Shapley (1953), 

Williams (1954), Simon (1955), Luce, Raiffa (1957, 1989), Shubik (1953a, b, c, 1954, 1955, 

1956, 1958a, b, c, 1959, 1975, 1981, 1987, 1988, July 12 2000, May 2001), Brewer, Shubik 

(1979), Shubik, Levitan (1980), Tucker, Luce (editors) (1959), Blackett (1962), Farquharson 

(1969), Morse, Kimball (1970), Arrow (1971), Howard (1971), Alchian, Demsetz (December 

1972), Maynard Smith, Price (1973), Maynard Smith (1974, 1982), Aumann, Shapley (1974), 

Harsanyi (1974), Selten (1975, 1988), Selten, Harsanyi (1988), Jensen, Meckling (October 1976, 
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Summer 1994, 1998), Jensen (1995), Bicchieri (1989, 1993, 2006), Bicchieri, Jeffrey, Skyrms 

(editors) (1999), Fudenberg, Tirole (1991), Myerson (1991), Gibbons (1992), Poundstone 

(1992), Fudenberg, Tirole (1993), Ben David, Borodin, Karp, Tardos, Wigderson (1994), 

Osborne, Rubinstein (1994), Osborne (2004), Green, Mas-Colell, Whinston (1995), Owen 

(1995), Petrosyan, Zenkevich (1996), Fernandez, Bierman (1998), Dutta (1999), Isaacs (1999), 

Gintis (2000), Camerer (2003), Miller (2003), Rasmusen (2006), Bellhouse (2007), Hansen, 

Hendricks (editors) (2007), Webb (2007), Harrington (2008), Fudenberg, Levine (editors) 

(2008), Leyton-Brown, Shoham (2008), Shoham, Leyton-Brown (2009), Leonard (2010), 

Papayoanou (2010), Julmi (2012), Brandenburger (2014), McCain (2014). 

Going from the research findings in the quantum physics science and the quantum 

mechanics science in Planck (1900a, b, c, d, 1901, 1903, 1906, 1914, 1915, 1943), Einstein 

(1905, 1917, 1924, 1935), Einstein, Podolsky, Rosen (1935), Bohr (1922, 1924), de Broglie L 

(1924, 1925, 1926, 1927, 1928), Compton (1926), Compton A, Allison S K (1935), Schrödinger 

(1926), Schiff (1949), Akhiezer, Berestetsky (1953, 1964, 1980), Berestetsky, Lifshits, Pitaevsky 

(1980), Dirac (1958), Merzbacher (1961), Feynman, Leighton, Sands (1965), Atkins (1974, 

1977, 1978), Landau, Lifshits (1977), Bransden, Joachain (1983), Resnick, Eisberg (1985), 

Galindo, Pascual (1990, 1991), Shankar (1994), Ballentine (1998), Bransden, Joachain (2000), 

Liboff (2002), Abers, Pearson (2004), Blokhintsev (2004), Griffiths (2004), Vakarchuk (2004), 

McMahon (2006), Halliday (2007), Hand, Finch (2008), Teschl (2009), Zettili (2009), Laloe 

(2012), Rylov (2015), we propose to use a new type of the quantum (probabilistic) logic during 

the decision making process with the application of the decision trees in the game theory and 

some other theories. 

At this point of our research discussion, let us precisely define the quantum logic (the 

probability logic), the inductive logic, the deductive logic, the abductive logic in Ledenyov D O, 

Ledenyov V O (2015n, s): 

1. The Ledenyov quantum logic (the probability logic) – the logic of what may occur 

– reasons through computing of events probabilities distributions. Quantum logic allows a and b 

to be realized, depending on a and b events probabilities distributions equal to square of the 

Schrödinger’s wave function in Ledenyov D O, Ledenyov V O (2015n, s). 

2. The inductive logic – the logic of what is operative — reasons from the specific to 

the general. Induction allows inferring a entails b from multiple instantiations of a and b at the 

same time. 
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3. The deductive logic – the logic of what must be — reasons from the general to the 

specific. Deduction allows deriving b as a consequence of a. In other words, deduction is the 

process of deriving the consequences of what is assumed. 

4. The abductive logic – the logic of what could possibly be true –reasons through 

successive approximation. Abduction allows inferring a as an explanation of b, because of this, 

abduction allows the precondition a to be inferred from the consequence b. 

Applying our innovative scientific thinking, we propose the Quantum Thinking Process 

(QTP) algorithm, which can be considered as the “computing kernel” to make the logic decisions 

in the case of the decision making process by the investors during the financial capital 

investment in the diversified investment products by means of various investment vehicles in the 

different investment mediums in the capital markets in the economies of the scales and scopes. 

Thus, let us list the main distinctive features of the Quantum Thinking Process (QTP) algorithm: 

1. The parallel application of the inductive logic, deductive logic, abductive logic; 

2. The subsequent application of the Ledenyov quantum (probabilistic) logic; 

3. The highly sophisticated decision making technique to select the best decision 

during the decision making process. 

Fig. 49 shows the block scheme of the Ledenyov quantum thinking process algorithm. 

 

Fig. 49. Block scheme of Ledenyov quantum thinking process algorithm. 
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The Ledenyov Quantum Thinking Process (LQTP) algorithm is an integral part of the 

Ledenyov Quantum Winning Virtuous Strategy Search (LQWVSS) algorithm. Let us formulate 

the Ledenyov Quantum Winning Virtuous Strategy Search Algorithm: 

The smart active investor with the highest information absorption capacity, who 

experiences the phenomenon of resonant - type absorption of information, is able to create the 

quantum winning virtuous investment strategies through the decision making process on the 

available business choices in the diffusion - type financial economic system with the induced 

nonlinearities, applying the econophysical econometrical analysis techniques in Schumpeter 

(1906, 1933), Bowley (1924), Box, Jenkins (1970), Grangel, Newbold (1977), Van Horne 

(1984), Taylor S (1986), Tong (1986, 1990), Judge, Hill, Griffiths, Lee, Lutkepol (1988), Hardle 

(1990), Grangel, Teräsvirta (1993), Pesaran, Potter (1993), Banerjee, Dolado, Galbraith, Hendry 

(1993), Hamilton (1994), Karatzas, Shreve (1995), Campbell, Lo, MacKinlay (1997), Rogers, 

Talay (1997), Hayashi (2000), Durbin, Koopman (2000, 2002, 2012), Ilinski (2001), Greene 

(2003), Koop (2003), Davidson, MacKinnon (2004), Campbell, Lo, MacKinlay (1996), Vialar, 

Goergen (2009) and using the creative imperative integrative intelligent conceptual co-lateral 

adaptive logarithmic thinking process with the application of the quantum logic in Ledenyov D 

O, Ledenyov V O (2015n, s) above the inductive, deductive and abductive logics in Martin 

(1998-1999, 2005-2006) in the frames of the strategic choice structuring process, that is the 

winning through the distinctive choices process, in Porter (1979, 1980, 1982a, b, 1983, 1985, 

1987a, b, 1991, 1994a, b, 1996a, b, 1997, 2001a, b, 2008, 2013), Porter, Harrigan (1981), Porter, 

Salter (1982), Montgomery, Porter (1991), Porter, Rivkin (2000), Porter, Sakakibara (2004), 

Anand, Bradley, Ghemawat, Khanna, Montgomery, Porter, Rivkin, Rukstad, Wells, Yoffie 

(2005), Porter, Kramer (2006), Hill, Jones (1998, 2004), Martin (1998-1999b, 2004, 2005-2006a, 

b, 2009), Moldoveanu, Martin (2001), Lafley, Martin (2013), Grant (2001), Choo, Bontis (2002), 

Drejer (2002), Sadler (2003), Roney (2004), Ireland, Hoskisson, Hitt (2006), Besanko, Shanley, 

Dranove (2007), Hitt, Ireland, Hoskisson (2007), Gavetti, Rivkin (2007), Teece, Winter (2007), 

aiming to reach the following business purposes: 

1. to get an increased return premium during the financial capital investment in the 

capital markets in the short and long time periods; 

2. to make a positive financial impact in the society in the frames of the socially 

responsible investment (SRI) that integrates the social, environmental, and ethical considerations 

into the investment decision making process at the financial capital investment in the capital 

markets in the short and long time periods in Waddock, Graves, (1994), Arora, Gangopadhyay 

(1995), Sparkes (1998, 2004, 2008), Johnson, Greening (1999), Lyndenburg (2002), Cox, 



 

186 

 

Brammer, Millington (2004), Kotler, Lee (2005), Louche, Lydenberg (2006), McWilliams, 

Siegel, Wright (2006), Scholtens (2006), Cespa, Cestone (2007), Cumming, Johan (2007), 

Williams (2007), Hull, Rothenberg (2008), Reinhardt, Stavins, Vietor (2008), Renneboog, Horst, 

Zhang (2008), Arjalies (2010), Crifo, Mottis (2010), Morrell, Clark (2010), Baron, Harjoto, Jo 

(2011), Crifo, Forget (February, 2012); 

3. to share a part of the increased investment return premium on the realization of 

the shared value principles initiatives, aiming to reduce an inequality between all the modern 

society members and to improve a quality of life of all the developed society members in Porter, 

Kramer (December 2006). 

We can illustrate the Ledenyov quantum winning virtuous strategy search algorithm by 

drawing the action stages on an imagined dial in the Swiss mechanical watch. We prefer to place 

the described actions in the positions of the hours, ranging from 1 to 12, on an imagined dial of 

the Swiss mechanical watch. Then, let us assume that the arrow will switch clockwise from 1 to 

12 at an imagined dial in the Swiss mechanical watch. This way, we can illustrate the 12 most 

significant activities to create the quantum winning virtuous investment strategy in the finances. 

Fig. 50 illustrates the Ledenyov quantum winning virtuous strategy search algorithm as a 

set of the strategic actions, shown on an imagined dial of the Swiss mechanical watch. 

 

Fig. 50. Ledenyov quantum winning virtuous strategy search algorithm as a set of strategic 

actions on imagined dial of Swiss mechanical watch. 
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Making a step forward, let us create a block scheme of the Ledenyov quantum winning 

virtuous strategy search algorithm as it is commonly accepted in the financial engineering 

science and the computer science. In other words, we will simply represent a set of the strategic 

actions on an imagined dial of the Swiss mechanical watch in the form of the block scheme. 

Fig. 51 depicts the block scheme of the Ledenyov quantum winning virtuous strategy 

search (LQWVSS) algorithm. 

 

Fig. 51. Block scheme of Ledenyov quantum winning virtuous strategy search algorithm. 



 

188 

 

Let us move ahead with the consideration of a practical realization and application of the 

Ledenyov Quantum Winning Virtuous Strategy Search (LQWVSS) algorithm, discussing the 

concrete practical meaning of every action block in the above block scheme: 

1. The desire expression: The investor has to outline his/her desire in the general 

terms as far as the financial capital investment in the capital markets is concerned in Porter 

(1979, 1980, 1982a, b, 1983, 1985, 1987a, b, 1991, 1994a, b, 1996a, b, 1997, 2001a, b, 2008, 

2013), Porter, Harrigan (1981), Porter, Salter (1982), Montgomery, Porter (1991), Porter, Rivkin 

(2000), Porter, Sakakibara (2004), Anand, Bradley, Ghemawat, Khanna, Montgomery, Porter, 

Rivkin, Rukstad, Wells, Yoffie (2005), Porter, Kramer (2006), Hill, Jones (1998, 2004), Martin 

(1998-1999b, 2004, 2005-2006a, b, 2009), Moldoveanu, Martin (2001), Lafley, Martin (2013), 

Grant (2001), Choo, Bontis (2002), Drejer (2002), Sadler (2003), Roney (2004), Ireland, 

Hoskisson, Hitt (2006), Besanko, Shanley, Dranove (2007), Hitt, Ireland, Hoskisson (2007), 

Gavetti, Rivkin (2007), Teece, Winter (2007); 

2. The initial goals formulation: The investor has to formulate a set of the initial 

clear goals, which can be reached during the financial capital investment in the capital markets in 

Porter (1979, 1980, 1982a, b, 1983, 1985, 1987a, b, 1991, 1994a, b, 1996a, b, 1997, 2001a, b, 

2008, 2013), Porter, Harrigan (1981), Porter, Salter (1982), Montgomery, Porter (1991), Porter, 

Rivkin (2000), Porter, Sakakibara (2004), Anand, Bradley, Ghemawat, Khanna, Montgomery, 

Porter, Rivkin, Rukstad, Wells, Yoffie (2005), Porter, Kramer (2006), Hill, Jones (1998, 2004), 

Martin (1998-1999b, 2004, 2005-2006a, b, 2009), Moldoveanu, Martin (2001), Lafley, Martin 

(2013), Grant (2001), Choo, Bontis (2002), Drejer (2002), Sadler (2003), Roney (2004), Ireland, 

Hoskisson, Hitt (2006), Besanko, Shanley, Dranove (2007), Hitt, Ireland, Hoskisson (2007), 

Gavetti, Rivkin (2007), Teece, Winter (2007); 

3. The absorption of information on the subject of interest: The different information 

diffusion, absorption and dispersion processes are present in the economy of the scale and scope, 

hence the investor must efficiently absorb the information of interest from various sources in the 

economy of the scale and scope in Akerlof (1970, 2014), Khandwalla (1973), Grossman (1976), 

Grossman, Stiglitz (1980), Hellwig (1980), Diamond, Verrecchia (1981), Hambrick (1982), 

Copeland, Galai (1983), French, Roll (1986), Cohen, Levinthal (1990), Lyons (1993a), Miller 

and Chen (1994), Shyy, Lee (1995), Easley, Kiefer, O’Hara (1997a), Franke, Hess (1997, 2000), 

Covrig, Melvin (1998), Ito, Lyons, Melvin (1998), Miller, Reuer (1998), Wang (1999), Rime 

(2000), Brandt, Edelen, Kavajecz (2001), Bacchetta, van Wincoop (2003), Koutmos, Martin 

(2003), Evans, Lyons (2005b), Escribano, Pascual (2006), Bjønnes, Osler, Rime (2007), Chinn, 

Moore (2008), Farina (2008), De Zwart, Markwat, Swinkels, van Dijk (2009), Hussinger (2010, 
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2012), Menkhoff, Osler, Schmeling (2010), Bjønnes, Osler, Rime (2011), Moore, Payne (2011), 

Ledenyov D O, Ledenyov V O (2015l); 

4. The creation a set of the available strategic choices: The investor has to create a 

set of strategic choices, which will include the optimal available investment choices on the 

financial capital investment in the capital markets in Porter (1979, 1980, 1982a, b, 1983, 1985, 

1987a, b, 1991, 1994a, b, 1996a, b, 1997, 2001a, b, 2008, 2013), Porter, Harrigan (1981), Porter, 

Salter (1982), Montgomery, Porter (1991), Porter, Rivkin (2000), Porter, Sakakibara (2004), 

Anand, Bradley, Ghemawat, Khanna, Montgomery, Porter, Rivkin, Rukstad, Wells, Yoffie 

(2005), Porter, Kramer (2006), Hill, Jones (1998, 2004), Martin (1998-1999b, 2004, 2005-2006a, 

b, 2009), Moldoveanu, Martin (2001), Lafley, Martin (2013), Grant (2001), Choo, Bontis (2002), 

Drejer (2002), Sadler (2003), Roney (2004), Ireland, Hoskisson, Hitt (2006), Besanko, Shanley, 

Dranove (2007), Hitt, Ireland, Hoskisson (2007), Gavetti, Rivkin (2007), Teece, Winter (2007); 

5. The analysis of the strategic choices in the conceptual thinking process: The 

investor has to analyze a set of strategic choices, keeping in mind all the pluses and minuses of 

the selected optimal investment choices on the financial capital investment in the capital markets 

in Porter (1979, 1980, 1982a, b, 1983, 1985, 1987a, b, 1991, 1994a, b, 1996a, b, 1997, 2001a, b, 

2008, 2013), Porter, Harrigan (1981), Porter, Salter (1982), Montgomery, Porter (1991), Porter, 

Rivkin (2000), Porter, Sakakibara (2004), Anand, Bradley, Ghemawat, Khanna, Montgomery, 

Porter, Rivkin, Rukstad, Wells, Yoffie (2005), Porter, Kramer (2006), Hill, Jones (1998, 2004), 

Martin (1998-1999b, 2004, 2005-2006a, b, 2009), Moldoveanu, Martin (2001), Lafley, Martin 

(2013), Grant (2001), Choo, Bontis (2002), Drejer (2002), Sadler (2003), Roney (2004), Ireland, 

Hoskisson, Hitt (2006), Besanko, Shanley, Dranove (2007), Hitt, Ireland, Hoskisson (2007), 

Gavetti, Rivkin (2007), Teece, Winter (2007); 

6. The decision making with the strategic choices structuring process: The investor 

has to create the decision tree, which is based on a set of strategic choices such as the optimal 

available investment choices on the financial capital investment in the capital markets in Porter 

(1979, 1980, 1982a, b, 1983, 1985, 1987a, b, 1991, 1994a, b, 1996a, b, 1997, 2001a, b, 2008, 

2013), Porter, Harrigan (1981), Porter, Salter (1982), Montgomery, Porter (1991), Porter, Rivkin 

(2000), Porter, Sakakibara (2004), Anand, Bradley, Ghemawat, Khanna, Montgomery, Porter, 

Rivkin, Rukstad, Wells, Yoffie (2005), Porter, Kramer (2006), Hill, Jones (1998, 2004), Martin 

(1998-1999b, 2004, 2005-2006a, b, 2009), Moldoveanu, Martin (2001), Lafley, Martin (2013), 

Grant (2001), Choo, Bontis (2002), Drejer (2002), Sadler (2003), Roney (2004), Ireland, 

Hoskisson, Hitt (2006), Besanko, Shanley, Dranove (2007), Hitt, Ireland, Hoskisson (2007), 

Gavetti, Rivkin (2007), Teece, Winter (2007); 
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7. The application of the quantum thinking process with the inductive, deductive, 

abductive logics: The investor has to apply the inductive logic, the deductive logic and the 

abductive logic to make his/her decision on a set of strategic choices such as the optimal 

available investment choices on the financial capital investment in the capital markets in 

Ledenyov V O, Ledenyov D O (2016s), Martin (1998-1999, 2005-2006); 

8. The application of the quantum thinking process with the quantum (probabilistic) 

logic: The investor has to apply the quantum (probabilistic) logic to make his/her decision on a 

set of strategic choices such as the optimal available investment choices on the financial capital 

investment in the capital markets in Ledenyov V O, Ledenyov D O (2016s); 

9. The selection of the optimal strategic choice: The investor has to make the 

optimal strategic choice among a set of strategic choices such as the optimal available 

investment choices on the financial capital investment in the capital markets in Porter (1979, 

1980, 1982a, b, 1983, 1985, 1987a, b, 1991, 1994a, b, 1996a, b, 1997, 2001a, b, 2008, 2013), 

Porter, Harrigan (1981), Porter, Salter (1982), Montgomery, Porter (1991), Porter, Rivkin 

(2000), Porter, Sakakibara (2004), Anand, Bradley, Ghemawat, Khanna, Montgomery, Porter, 

Rivkin, Rukstad, Wells, Yoffie (2005), Porter, Kramer (2006), Hill, Jones (1998, 2004), Martin 

(1998-1999b, 2004, 2005-2006a, b, 2009), Moldoveanu, Martin (2001), Lafley, Martin (2013), 

Grant (2001), Choo, Bontis (2002), Drejer (2002), Sadler (2003), Roney (2004), Ireland, 

Hoskisson, Hitt (2006), Besanko, Shanley, Dranove (2007), Hitt, Ireland, Hoskisson (2007), 

Gavetti, Rivkin (2007), Teece, Winter (2007); 

10. The creation of the quantum winning virtuous strategy: The investor has to create 

the quantum winning virtuous strategy by placing the strategy vector toward the direction of the 

optimal strategic choice among a set of strategic choices such as the optimal available 

investment choices on the financial capital investment in the capital markets in Ledenyov V O, 

Ledenyov D O (2016s); 

11. The implementation of the quantum winning virtuous strategy: The investor has to 

execute the quantum winning virtuous strategy by completing all the activities to reach the 

goal(s), which are set by the strategy vector as far as the financial capital investment in the 

capital markets in concerned in Ledenyov V O, Ledenyov D O (2016s); 

12. The result achievement and desire satisfaction: The investor has to evaluate the 

obtained result against the initial goals as far as the financial capital investment in the capital 

markets in concerned, satisfying the initially expressed investment desire in Ledenyov V O, 

Ledenyov D O (2016s). 
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Finally, we would like to make a concluding remark that Ledenyov Quantum Winning 

Virtuous Strategy Search (LQWVSS) algorithm can be implemented in the form of the software 

program and executed at the high performance computing systems to numerically solve the 

challenging research problem on the investment strategy creation and execution during a process 

of the financial capital investment in the global capital markets. 

In particular, we embedded the Ledenyov Quantum Winning Virtuous Strategy Search 

(LQWVSS) in the automated reasoning process for the complex problem solving in the 

developed software program for the financial capital investment in the capital markets with the 

aim to get an increased return premium in the short and long time periods, using the advanced 

artificial intelligence principles in Turing (October 1950), Rich (1983), Winston (1984), 

Haugeland (1985), Edelson (1991), Jang (July 1991), Sun, Bookman (1994), John, Langley 

(1995), Dowe, Hajek (1997), Kohavi (1997), Mitchell (1997), Nilsson (1998, 2010), Poole, 

Mackworth, Goebel (1998), Calmet, Benhamou, Caprotti, Henocque, Sorge (2002), Russell, 

Norvig (2003), Luger, Stubblefield (2004), McNelis (2005), Bach (2008), Neapolitan, Jiang 

(2012). 
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Conclusion 

 

The financial capital investment as a research subject in the finances has always been 

treated similarly to a “newly discovered star” in the finances galaxy, attracting a considerable 

research interest and originating original thoughts by the economists, financiers, philosophers, 

thinkers and scientists over the recent centuries. The great scientific minds tried to explore and 

understand the capital origination, accumulation and distribution principles in the financial 

systems in the economies of the scales and scopes in various social economical political settings 

and systems at the different historical time periods in the World in Joseph Penso de la Vega 

(1668, 1996), Mortimer (1765), Smith (1776, 2008), Ricardo (1817, 1821), Bentham (1839), 

Mill (1862), Marx (1867, 1893, October 1994), Bagehot (1873, 1897), George (1879, 1881, 

2009), von Böhm-Bawerk (1884, 1889, 1921), Hirsch (1896), Bachelier (1900), Slutsky (1910), 

von Mises (1912), Keynes (1930 1934, 1936), Schumpeter (1939), Obstfeld, Rogoff (1996), 

Krugman, Wells (2005), Stiglitz (2005, 2016), Piketty (August 2013), Dodd (2014). 

Undoubtedly, the financial capital investment in the capital markets in the finances has 

been considered as a financial conundrum with a big number of the changing financial variables 

and the unanswered questions by the economists, financiers, investors, philosophers, thinkers 

and scientists over the centuries, who attempted to formulate, re-think and solve the problem on 

the financial capital investment in the nonlinear diffusion-type financial systems from the social 

and natural sciences perspectives over the years in Markowitz (1959, 1987), Fabozzi, Markowitz 

(editors), Cootner (1964), Merton (1992), Shiryaev (1998a, b), Hull (2010, 2012a, b). 

Of course, as we know, the nature of the processes of the financial capital origination, 

accumulation and distribution has been comprehensively studied and understood, to some 

degree, highlighting the unequal fragmented capital distributions in the form of increasing 

financial capital gaps between the different social hierarchy layers in various countries in Stiglitz 

(2015), Piketty (August 2013, August 15 2014). A general expressed opinion is that this 

inequality in the financial capital distributions appears due to a number of factors, including the 

ineffective economic policies introduction by the governments, the increased investment return 

premium generation by the successful market agents, and the low level of capital gains taxation 

by the tax authorities in the conditions of the nonlinear diffusion-type financial system, because 

of various existing economic/social/political reasons in the economies of the scales and the 

scopes. 

This book represents the three decades of multidisciplinary research excellence by the 

authors in the finances, econometrics and econophysics. Indeed, we decided to discuss a 
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challenging problem on the financial capital investment in the capital markets with the aim to get 

an increased return premium in the short and long time periods, keeping in mind the fact that a 

serious progress has been achieved in the finances, econometrics and econophysics sciences, for 

instance: a) the origination of the numerous groundbreaking financial innovations in the capital 

markets in the finances, b) the creation of the sophisticated theoretical financial capital 

investment models and theories in the econometrics/econophysics sciences, c) the development 

of the innovative theoretical financial capital investment models and theories in the quantum 

econophysics science, and d) the introduction of the advanced theoretical financial capital 

investment models and theories in the discrete and stochastic mathematics science. 

Chapter 1 discusses briefly the history of creation of the financial capital markets, the 

evolution of the financial capital markets and the present state of the financial capital markets in 

Asia, Europe and North America from the ancient time to the present time, going from the 

academic literature perspective. The main historical facts to emphasis are: 

1. The introduction of the money to the first financial system in the ancient time of 

the Song dynasty and the Yuan Dynasty in mainland China; 

2. The significant historical scientific role by the Austrian school of economic and 

financial thinking toward the creation of the fundamental theory on the modern global financial 

system operation; 

3. The considerable impact by the Chicago school of the economic and financial 

thinking toward the creation of the modern global financial system in the global capital market. 

Chapter 2 formulates a problem on the financial capital investment in the capital markets 

with the aim to get an increased return premium in the short and long time periods. 

The main research findings to keep in mind are: 

1. The investment as an act of allocation of the financial capital in order to gain the 

profit in the form of the increased return premium, advantage or interest; 

2. The fact that the problem on the investment of the financial capital in the capital 

markets can only be solved, introducing a number of the financial and economic variables to 

characterize the financial capital in the differential equations in the advanced theoretical models 

in various sciences; 

3. The axiom that the financial capital investment in the capital markets can be 

accurately characterized by measuring and analyzing the statistical distributions of the discrete-

time financial/economic events by the oscillating financial/economic variables in the finances, 

economics, and econometrics sciences. 
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4. The proposition that the financial capital investment in the capital markets can be 

precisely described by measuring and researching the signals by the oscillating 

financial/economic variables in the finances, economics, and econophysics sciences; 

5. The suggestion to characterize the financial capital investment in the capital 

markets by registering and studying the scaling properties of the discrete-time events by the 

oscillating financial/economic variables in the finances, economics and econophysics sciences. 

Chapter 3 solves a problem on the financial capital investment in the capital markets 

with the aim to get an increased return premium in the short and long time periods. 

The main innovative research proposals to summarize are: 

1. The innovative proposition to use the multilayered approach during the 

consideration of the investment problem, characterizing the different layers of the investment 

process; 

2. The proposed investment problem solution, applying the investment process 

algorithm with the different embedded investment layers; 

3. The definition and list of the possible investment products in the capital markets; 

4. The definition and list of the possible investment vehicles in the capital markets; 

5. The definition and list of the possible investment mediums in the capital markets. 

Chapter 4 focused on the investment products for the financial capital investment in the 

capital markets with the aim to get an increased return premium in the short and long time 

periods. 

The main innovative research outcomes to pay attention are: 

1. The land as an investment product for financial capital investment in capital 

markets with aim to get increased return premium in short and long time periods; 

2. The real estate as an investment product for financial capital investment in capital 

markets with aim to get increased return premium in short and long time periods; 

3. The commodity as an investment product for financial capital investment in 

capital markets with aim to get increased return premium in short and long time periods; 

4. The bond as an investment product for financial capital investment in capital 

markets with aim to get increased return premium in short and long time periods; 

5. The firm’s stock and the stock options as an investment product for financial 

capital investment in capital markets with aim to get increased return premium in short and long 

time periods; 

6. The financial security as an investment product for financial capital investment in 

capital markets with aim to get increased return premium in short and long time periods; 
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7. The foreign currency as an investment product for financial capital investment in 

capital markets with aim to get increased return premium in short and long time periods; 

8. The intellectual property as an investment product for financial capital investment 

in capital markets with aim to get increased return premium in short and long time periods; 

9. The bitcoin as an investment product for financial capital investment in capital 

markets with aim to get increased return premium in short and long time periods. 

Chapter 5 considered the investment vehicles for the financial capital investment in the 

capital markets with the aim to get an increased return premium in the short and long time 

periods. 

The main innovative research analysis results to remember are: 

1. The investment bank as an investment vehicle for the financial capital investment 

in the capital markets with the aim to get an increased return premium in the short and long time 

periods; 

2. The investment fund as an investment vehicle for the financial capital investment 

in the capital markets with the aim to get an increased return premium in the short and long time 

periods; 

3. The hedge fund as an investment vehicle for the financial capital investment in the 

capital markets with the aim to get an increased return premium in the short and long time 

periods; 

4. The pension fund as an investment vehicle for the financial capital investment in 

the capital markets with the aim to get an increased return premium in the short and long time 

periods; 

5. The mutual fund as an investment vehicle for the financial capital investment in 

the capital markets with the aim to get an increased return premium in the short and long time 

periods; 

6. The venture capital fund as an investment vehicle for the financial capital 

investment in the capital markets with the aim to get an increased return premium in the short 

and long time periods; 

7. The angel investor as an investment vehicle for the financial capital investment in 

the capital markets with the aim to get an increased return premium in the short and long time 

periods; 

8. The investment boutique as an investment vehicle for the financial capital 

investment in the capital markets with the aim to get an increased return premium in the short 

and long time periods; 
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9. The private investment office as an investment vehicle for the financial capital 

investment in the capital markets with the aim to get an increased return premium in the short 

and long time periods. 

Chapter 6 defined the investment mediums for the financial capital investment in the 

capital markets with the aim to get an increased return premium in the short and long time 

periods. 

The main innovative research proposals to memorize are: 

1. The land exchange as an investment medium for the financial capital investment 

in the capital markets with the aim to get an increased return premium in the short and long time 

periods; 

2. The real estate exchange as an investment medium for the financial capital 

investment in the capital markets with the aim to get an increased return premium in the short 

and long time periods; 

3. The stock exchange as an investment medium for the financial capital investment 

in the capital markets with the aim to get an increased return premium in the short and long time 

periods; 

4. The foreign currencies exchange as an investment medium for the financial 

capital investment in the capital markets with the aim to get an increased return premium in the 

short and long time periods; 

5. The financial securities exchange as an investment medium for the financial 

capital investment in the capital markets with the aim to get an increased return premium in the 

short and long time periods; 

6. The precious metals exchange as an investment medium for the financial capital 

investment in the capital markets with the aim to get an increased return premium in the short 

and long time periods; 

7. The intellectual property exchange as an investment medium for the financial 

capital investment in the capital markets with the aim to get an increased return premium in the 

short and long time periods; 

8. The digital curencies exchange as an investment medium for the financial capital 

investment in the capital markets with the aim to get an increased return premium in the short 

and long time periods. 

Chapter 7 introduced the financial risk calculation and mitigation techniques during the 

financial capital investment in the capital markets with the aim to get an increased return 

premium in the short and long time periods. 
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The main innovative scientific findings to think about are: 

1. The modern portfolio theory (MPT) in Markowitz (1952, 1956, 1959, 1987); 

2. The efficient frontier (EF) theoretical conception in the Modern Portfolio Theory 

(MPT) in Markowitz (1952, 1956, 1959, 1987) and its limitations in the real-life practical 

applications; 

3. The investment portfolio accurate characterization by both 1) the total risk value, 

which is a sum of all the risks of the selected assets in Markowitz (1952, 1956, 1959, 1987) and 

2) the total stability magnitude, which is a sum of all the stabilities of the selected assets in 

Ledenyov D O, Ledenyov V O (2013a); 

4. The representation of the asset classes in the investment portfolio as the electronic 

signals, which can be characterized by the correlated and uncorrelated complex discrete-time 

digital oscillations with the certain amplitudes, frequencies, periods, and phases. The spectrum 

analysis with an aim to minimize the total risk, to maximize the stability of the investment 

portfolio, and to create the efficient optimized investment portfolio; 

5. The Ledenyov investment assets theorem on the ultrafast (un)correlation 

properties of the investment assets in the investment portfolio; 

6. The Ledenyov investment portfolio stability theorem on the stability of the 

investment portfolio; 

7. The Ledenyov discrete-time digital short/medium/long waves of the economic 

output fluctuations in the economies of the scales and the scopes; 

8. The Ledenyov bursts with the discrete-time digital waves to characterize the 

economic output fluctuations in the economies of the scales and the scopes at the very long 

observation time periods; 

9. The most important research result is that the diversification of the investment 

portfolio must be conducted across all the investment products, the investment vehicles, the 

investment mediums at the same time (The early research findings focused on the diversification 

among the investment products/asset classes/instruments only); 

10. The final comment is that an efficient optimized investment portfolio includes the 

carefully selected diversified investment products, investment vehicles and investment mediums 

for the financial capital investment in the capital markets in the economies of scale and the scope 

in the short and long time periods, aiming to decrease the total risk of the investment portfolio, to 

increase the total stability of the investment portfolio and to get the increased return premium in 

Ledenyov D O, Ledenyov V O (2013a). 
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Chapter 8 proposed the new research approaches to the quantum winning virtuous 

strategies creation and execution with the use of the quantum logic, inductive logic, deductive 

logic and abductive logic during the capital investment in the capital markets in the short and 

long time periods. 

The main innovative research ideas to memorize are: 

1. The conceptual design of the Ledenyov Quantum Winning Virtuous Strategy 

Search (QWVSS) algorithm with the use of the quantum logic, inductive logic, deductive logic 

and abductive logic for the capital investment in the capital markets in the short and long time 

periods; 

2. The conceptual design of the Ledenyov Quantum Thinking Process (QTP) 

algorithm with the use of the quantum logic, inductive logic, deductive logic and abductive logic 

for the capital investment in the capital markets in the short and long time periods; 

3. The definition of the Ledenyov quantum logic (the probability logic) for the 

decision making in frames of Ledenyov Quantum Winning Virtuous Strategy Search (QWVSS) 

algorithm for the capital investment in the capital markets in the short and long time periods; 

4. The theoretical conception on the strategy vector in the multidimensional strategy 

space in frames of the fundamental theory on the complex strategy in the multidimensional 

strategy space. 

We conclude by saying that this book discussed some aspects of the complex problem on 

the financial capital investment in the capital markets with the aim to get an increased return 

premium in the short and long time periods. It explained how the investment process works, 

opening the unlimited opportunities for the individual and institutional investors towards the 

private/institutional wealth accumulation, the optimal wealth management and the social 

prosperity building on a global scale. 
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The important groundbreaking research results on the creative disruption and 

evolutionary economics, obtained by Prof. Joseph Alois Schumpeter at the University of Vienna 

in Austria in 1905 – 1908, University of Czernowitz in Ukraine in 1909 – 1911, University of 
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University in the USA in 1932 – 1950, had a considerable enigmatic influence on the presented 

research opinions by the authors. Let us repeat that the first author’s visit to University of 

Czernowitz in Ukraine in March 2015 is just a clear confirmation of the above statements.  

As we all know, the ideas on the creative destruction have been further researched by 

Prof. Clayton M. Christensen, Kim B. Clark University Professor of Business Administration, 

Harvard Business School, Harvard University and some other notable scientists, hence we 

studied and absorbed the modern research approaches and findings on the creative destruction 

before making our innovative scientific vision. Let us say that Prof. Clayton M. Christensen 

presented the very Scandinavian approach to the understanding of the research problem on the 

creative disruption and evolutionary economics in his lecture notes, research articles and 

numerous books. It is nice to see that Prof. Clayton M. Christensen continues to be very active in 

the field of his research interest, making his business foresights, writing his new research books, 

lecturing at Harvard Business School, and conducting the executive program in the summer time. 
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to present the quantum strategy search algorithm in the form of an imagined dial in the Swiss 

mechanical time-pieces. Indeed, we found that the international students, professors and 

executives in the business administration education programs at various complexity levels can 

memorize the information on the Ledenyov Quantum Winning Virtuous Strategy Search 

(LQWVSS) algorithm, presented in the form of an imagined dial in the Swiss mechanical time-

pieces, much more better, comparing to the generally accepted block-schemes, which may better 

suit the needs by the students enrolled in the computer science education programs. 

One of the most important lessons, which we learned in the processes of our education 

and research at the universities over the years is that the innovative groundbreaking research 

ideas matter a lot in the modern society. The innovative research ideas lead to the “quantum 

leaps” in the social-scientific-economic-financial progress in the developed countries. 

Fortunately, we obtained the multidisciplinary knowledge, completing the university degrees in 

the Radio-Physics and Electronics at V.N. Karazin Kharkiv National University in Kharkiv, 

Ukraine in 1993 and 1999. Therefore, we would like to share an opinion that all our discoveries 

have been made due to the multi-disciplinary knowledge application, which is considered by the 

authors as a key factor on the way toward the modern society building. 

Continuing our research discussion, let us explain the origins of some innovative research 

ideas, which are presented in this book in the finances: 

1. We think that the multiple layers research analysis approach can be successfully 

applied to research the different investment layers in a process of capital investment in the 

capital markets in the finances science, including the investment product, vehicle, medium 

layers, in analogy to the complex hetero-junction structures research in the electronics; 

2. The research on the analogue/digital signals processing in the electronics 

engineering science allowed us to formulate the Ledenyov discrete-time digital business cycles 

theory in which the discrete-time disruptive innovations can sharply change the economic output 

waveform in the economics science; 

3. The research on the quantum transitions by the quantum objects in the atom in the 

quantum physics facilitated the creation of the discrete-time quantum business cycles theoretical 

model in the frames of the quantum macroeconomics theory and the quantum microeconomics 

theory in the economics science. In this case, we not only consider the discrete-time digital 

waveform of the economic output fluctuations, but study the discrete-time transition phenomena 

and its quantum properties, focusing on the number of disruptive events and their economic 

properties during the transition from the one level of the economic output to the another level of 

the economic output in the economy of the scale and the scope as explained in the book; 
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4. The research on the time division duplex (TDD) / frequency division duplex 

(FDD) direct sequence spread spectrum (DSSS) wireless communication devices and the Code 

Division Multiple Access (CDMA) wireless communication devices in the electrical and 

computer engineering science made it possible to formulate the theory on the Ledenyov long 

complex discrete-time digital wave, propagating in the form of the transmitted discrete-time 

spread spectrum signal bursts in the economy of the scale and the scope in the economics 

science. In this case, the every transmitted signal burst contains the Ledenyov discrete-time 

digital wave of GDP(t)/GNP(t)/PPP(t) fluctuations, which is modulated by the disruptive 

technological/social/political innovations in the economy of the scale and the scope in the scale-

time domains. There may be the time periods, when the discrete-time spread spectrum signal 

bursts are present (the intensive economic development phase) or they are absent (the economic 

stagnation/downturn/crisis phase). 

5. As we know the financial capital investment can be done into such an investment 

product as the foreign currencies, which are constantly traded in the FX markets in the finances. 

The research on the microwave signals generation/propagation/attenuation/processing in the 

electronics allowed us to propose an interesting idea on a possibility of realization of the ultra 

high frequency (UHF) electronic trading in the FX markets in the finances; 

6. The foreign currencies exchange indexes in the foreign currencies exchange 

markets can fluctuate instantly. In this case, the research on the discrete-time digital signals in 

the digital signal processing theory in the electronics science gave us an opportunity to make a 

suggestion on a possibility of realization of the nonlinear signal filtering of the foreign currencies 

exchange indexes, using the Stratonovich-Kalman-Bucy filter and the particle filter in the 

Stratonovich-Kalman-Bucy nonlinear signals filtering theory in the finances; 

7. The hedge fund is a well known investment vehicle in the modern finances. Thus, 

the research on the discrete-time digital signals in the digital signal processing theory in the 

electrical and computer engineering science allowed us to suggest that the tracking of the hedge 

fund’s investment strategies by various investment funds can be efficiently done, using the 

Stratonovich-Kalman-Bucy nonlinear signals filtering theory in the finances; 

8. The research on the analogue signal processing theory and the digital signal 

processing theory in the electronics science encouraged us to formulate the Ledenyov investment 

assets theorem in the finances science; 

9. The research on the stability in the mathematics science and the complex systems 

stability in the electrical and computer engineering science allowed us to introduce the Ledenyov 

investment portfolio stability theorem in the finances science; 
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10. The research on the quantum random number generators on the magnetic flux 

qubits (1024 QRNG_MFQ chipset) in the quantum physics helped us to better understand the 

random fluctuations of the financial variables in the finances; 

11. The theoretical conception on the quantum money in the finances was proposed as 

a result of our intensive research work in the quantum physics, superconductivity, optics and low 

temperature physics sciences over the recent decades; 

12. A recent invention of the quantum logic for an application in the decision making 

theory in the business administration, law making, finances, and economics sciences is a result of 

our intensive research work in the quantum physics over 25 years. 

It worth to comment that the scientific thinking school in Bunyakovsky (1825a, b, c, 

1846), who was born in Town of Bar, Region of Vinnytsia, Ukraine; influenced the authors’ 

strategic scientific vision creation and helped to develop the authors’ tactical approaches to the 

scientific problems solutions in the case of the problem on the forecast in the capital markets. 

Speaking about Kharkiv, we can say that Prof. Niels Bohr, Copenhagen University, 

Denmark visit to Kharkov, Ukraine in 1933 led to the creation of the econophysics science, and 

the second author’s visits to Roskilde, Lyngby, Denmark and Copenhagen, Denmark in 1995, 

1996-1997 resulted in the new quantum theories formulation in the econophysics science. 
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Investment in Capital Markets creates a strategic vision on the financial capital investment in 
the capital markets with the aim to get an increased return premium in the short and long time 
periods. The book is written with a main goal to explain the pros and cons of the financial capital 
investment in the capital markets, discussing the sophisticated investment concepts and 
techniques in the simple understandable readable general format language. We would like to 
highlight the three interesting facts about the book: 1. It is centered on the consideration of the 
modern investment products, the investment vehicles and the investment mediums for the 
financial capital investment in the capital markets; 2. It is focused on the financial risk 
calculation and mitigation techniques for the financial capital investment in the financial capital 
markets. 3. It is aimed to describe the quantum winning virtuous investment strategies creation 
and execution techniques during the financial capital investment in the capital markets. The 
investors, financiers, economists, financial analysts, financial traders, financial advisers, 
lawmakers, policy analysts, subject experts, professors, and students will certainly enjoy a 
breathtaking splendid learning journey with the explained new ideas, established concepts and 
outlined future prospects toward the financial capital investment in the capital markets with the 
aim to get an increased return premium in the short and long time periods. 
 
Key Features: 

∗ Discovers the capital markets history from the ancient time to the present time. 
 

∗ Formulates the general problem on the financial capital investment in the capital markets with 
the aim to get an increased return premium in the short and long time periods. 
 

∗ Solves the problem on the financial capital investment in the capital markets with the aim to 
get an increased return premium in the short and long time periods, using a number of the 
investment products, investment vehicles and investment mediums. 
 

∗ Explains the theoretical fundamentals of the modern investment products, investment vehicles 
and investment mediums for the financial capital investment in the capital markets with the aim 
to get an increased return premium in the short and long time periods. 
 

∗ Debates the practical applications of the modern investment products, investment vehicles and 
investment mediums for the financial capital investment in the capital markets with the aim to 
get an increased return premium in the short and long time periods. 
 

∗ Considers the modern financial risk calculation techniques during the financial capital 
investment in the capital markets with the aim to get an increased return premium in the short 
and long time periods. 
 

∗ Outlines the problem on the quantum winning virtuous investment strategies creation and 
execution during the financial capital investment in the capital markets with the aim to get an 
increased return premium in the short and long time periods. 
 

∗ Presents the algorithm for the quantum winning virtuous investment strategies creation and 
execution during the financial capital investment in the capital markets with the aim to get an 
increased return premium in the short and long time periods. 
 

∗ Discusses the practical perspectives on the limitless opportunities for the financial capital 
investment in the capital markets with the aim to get an increased return premium in the short 
and long time periods. 
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