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Abstract

This paper attempts to highlight various economigpeats like econophysics,
thermoeconomics and phynance, their meanings, alewveint and various ways through which
they are applicable within the economics field. auhysics signifies a research field which is
interdisciplinary in form, applying methods anddhes originally build up by physicists for the
purpose of offering appropriate solutions to exgraced problems within economics, especially
those including nonlinear dynamics and stochasticgsses or uncertainty. Thermoeconomics has
been expressed as biophysical economics, a hetercmnomics school which makes use of
thermodynamics laws to economic theory. Some ecistserhave viewed thermoeconomics as
economic theory which comes up due to thermodyrantéavs’ application to economics
particularly second law. As statistical physicsaming economic value, thermodynamics handles
aspects regarding cost effectiveness. Phynancéders expressed as combination of the various
aspects regarding physics and also finance foptinpose of offering appropriate explanations as
well as solutions towards experienced financiabfams.

Key Words: Econophysics, Thermoeconomics, Phynance, Quamétafrinance,
Brownian Motion.

Introduction

The application regarding the various aspects réggrdconophysics, thermoeconomics and
phynance within economics is very essential. Thiduis to their ability to express various relatiapsh
which exist within economics especially within fireancial field.

Econophysics has often been perceived as suitabinveiconomics field due to its capacity to
offer desirable solutions to experienced challeng@hin economics such as those associated with
uncertainty (Mantegna, 2000: 72). Uncertainty hfasnobeen perceived as very disadvantageous due to
the fact that it enormously affects important eaui undertakings like planning which in turn
negatively influences experienced outcomes. Thisuires appropriate solution provision hence
econophysics turns out to be essential due t@padity to offer such solutions.

Thermodynamics has also been expressed as esskriab its capacity to extensively relate
various aspects like efficiency, productivity anénbfits as well as cost concerning a variety of
mechanisms aimed at capturing as well as makingiiagailable energy towards working and building
biomass (Aoki, 2002: 7). This is very essentialtamakes it possible for individuals to come uptwit
appropriate solutions concerning ways through wiiekirable outcomes may be realized through the
experienced interactions

Phynance, commonly regarded as experienced msdijos within physics as well as finance has
expensively been discussed (Miller, 2001: 83)s ks$sential due to its capacity to express compsire
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relationships experienced amid finance as well lagsips. Through the highlighted relationships it is
evident that individuals get proper understandioigcerning the various aspects regarding finance.

1. Econophysics

Econophysics is an essential field within finaneabnomics which attempts to express the
experienced relationships within physics and ecdaognwherein theories associated with physics are
used for the purpose of enhancing understandingeromg the various aspects within economics
(Dincer, 2007: 23). Econophysics in this case may peeceived as a research field which is
interdisciplinary in form, applying methods anddhes originally build up by physicists for the pose
of offering appropriate solutions to experiencediyms within economics, especially those including
nonlinear dynamics and stochastic processes orrtamty (Beaudreau, 1998: 11). Econophysics
application to financial markets study has oftemrb@erceived as statistical finance having its soot
within statistical physics.

It is evident that econophysics opens up indivislwawards a variety of theories’ application
towards explanation of actual occurrences (Clevkl@006: 15). For example, owing to the fact that
econophysics involves utilization of both physicsl @conomics theories as well as knowledge aspects
towards explanation of experienced occurrencesmébonomics related fields like the financial digit
is evident that individuals have the capacity tdaob better understanding regarding the experienced
aspects.

1.1. History

Econophysics came up as individuals attempted togbout desirable explanations regarding
actual occurrences within the various economiadfigiMcCauley, 2004: 44). Owing to the fact that
economic theories were not sufficient enough teroffppropriate understanding regarding experienced
occurrences, economists sought to incorporate ladiye aspects as well as theories from other sgbject
for the purpose of propping up appropriate undaditey. It is clear that varied subjects have thmaciy
to offer wide knowledge regarding experienced aspége to the fact that this practice offers sutiith
knowledge as well as wide perceptions regardingiperienced aspects.

The history regarding econophysics may be brouglight as follows. Econophysics came up
within mid 1990s through the efforts of various pltjsts who worked within statistical mechanics
subfield (Biddle, 2001: 27). The physicists focusgubn handling complex problems which were
presented by economics, most specifically the firdrmarkets. Being dissatisfied by the explanation
which were traditionally offered by economists, pitists applied methods and tools from physics for
various purposes. For instance, they attemptedatichmvarious financial sets regarding data, as asll
offering explanations towards wide-ranging econoptienomena (Ghosh, 2004: 33). Through this, they
attempted to offer suitable solutions as the egpead practices which involved application of vasio
theories as well as knowledge bits towards econoaspects managed to bring out improved
understanding among individuals concerning occuesmvithin financial markets.

In accordance with the various sources, amongltiverg forces which were behind coming up
of econophysics was huge financial data amountiadnldty, beginning within the 1980s (Ficardi, 2011
15). Traditional analysis methods proved to be iiiseht due to the fact that normal economic method
handled equilibrium and homogenous agents, whilstrabthe interesting phenomena within financial
markets basically depended upon situations whicte iar-from-equilibrium and heterogeneous agents.
This there implies that traditions analysis methtateed out to be disadvantageous hence the need for
other more efficient methods. Economics was founohéie use of techniques which were only able to
handle equilibrium and homogenous agents hence ¢bald not adequately offer solutions towards
experienced problems within financial markets whictessence depended upon situations which were
far-from-equilibrium and heterogeneous agents (Bo@002: 67). Physics therefore turned out to be
essential due to the fact that its theories hadctacity to handle far-from-equilibrium as well as
heterogeneous aspects. This ensured that bothcglarsil economics knowledge bits complemented each
other hence desirable outcomes were realized.

Econophysics as a term was developed by Eugenesgtaithin mid 1990s, who attempted to
offer appropriate description towards the largegpaqumbers put down by physicists within the protde
regarding stock markets, first appearing within caference upon statistical physics within Calcutta



- 381 -

which occurred within the year1995 together withsitibsequent publications (Das, 2003: 90). It leas b
indicated that the initial meeting upon econophysiithin the year 1998 was organized by Imre Kondor
and Janos Kertesz within Budapest. In current tintke meeting series which are almost regular
regarding the topic incorporate APFA, ECONOPHYS-KOLK® ESHIA / WEHIA and econophysics
Colloquim.

Stock markets were found to involve various ocences wherein a variety of factors steered
various changes. This brought about the need farauists to understand experienced processed for the
purpose of ensuring that control measures weretefédy applicable (Constantinides, 2003: 81). This
would make it possible for desired outcomes to Imkinable through regulation measures’ application.
Economists therefore sought physics theories’ agtpdin which was combined with knowledge bits
obtained from economics hence proper understanvdasgpropped up.

1.2. Basic Tools

For economists within the econophysics field tooagglish their purposes, they often employ a
variety of tools which make their objectives reafian possible. In accordance with various sourtes,
basic tools regarding econophysics are statistioal probabilistical methods regularly obtained from
statistical physics (Studart, 1999: 27). The soutméisg to our attention that physics models whose
application has been done within economics incloaelels having self-organizing criticality, chaotic
models created for the purpose of studying cardiegst, and percolation models and also other raodel
which have often been developed for the purposeaking earthquake predictions.

In addition, attempts have also been experiencedartts mathematical theory utilization
regarding information theory and complexity, asugiot out by various scientists who include Claude
Shannon and Murray Gell-Mann. Statistical and podisdical methods obtained from statistical phgsic
offer a very essential knowledge which props upeusiinding regarding the various aspects expedence
within financial markets (Harwood, 1999: 71). Theavh made it possible for economists to understand
experienced behaviors as well as conditions whitderssuch behavior occurrences. This makes
regulation measures application possible and dfsotive.

Owing to the fact that economic phenomena are llyswautcomes regarding various
heterogeneous agents’ interaction, an analogy degprstatistical mechanics exists, wherein various
particles interact; although it must be put intosideration that properties concerning particled an
human beings differ significantly (Toporowski, 2039).

The theory regarding random matrix has been expdeas a good example which may be
utilized for the purpose of noise identificationtliin matrices regarding financial correlation (Bdak
2000: 39). Prove has been expressed that the tpshriias the capacity to significantly improve
portfolios performance, an example of which may dxgressed by application within portfolio
optimization. Therefore, it is evident that this qgitee has commonly been applied within the praxis
regarding quantitative finance.

However, other tools which have been utilized frphysics with success which is mixed are
quantum mechanics, classical mechanics, fluid dycsmand integral path formulation regarding
statistical mechanics (El-Sayed, 2003: 17). Anabgi@ve also been found to exist amid diffusion theo
and finance theory. For example, black-scholes temuaowards option pricing may be regarded as
diffusion-advection equation.

The various basic tools have therefore been esbedtie to their capacity to facilitate
econophysics application towards seeking of appatgsolutions when it comes to occurrences within
financial markets (Gallegati, 2006: 61). This issdo the fact that they act as avenues throughhwhic
accomplishment of intended purposes are accomplishe

1.3. Financial Markets, Quantitative Finance and Ecoaphysics

The various aspects regarding financial marketsptitative finance and econophysics may best
be brought out through proper examination of easple term and what it entails. Although the three
terms have differing meanings, they all attempdxplain various aspects found within financial nedsk
(Voit, 2005: 97). Financial markets experience masi occurrences, changes and challenges. Therefore,
for appropriate solutions to be obtained, econathistve to seek substantial information bits as all
theories which augment understanding. This makg®odsible for them to come up with desirable
methods through which realization of desirable omtes within financial markets is propped up
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(Roehner, 2002: 55). Explanations regarding findrmorkets, quantitative finance and econophysics as
well as the various ways through which they retateach other may be brought to light as follows.

1.3.1. Financial markets

Financial markets within economics may be perceigedmnechanism having the capacity to
allow individuals to procure and vend financial wdties like bonds and stocks, commodities like
agricultural goods or precious metal, and also stmgible value items at transaction costs whidgh ar
low plus at prices which reveal efficient-marketpbthesis (loanis, 1998: 107). It has been brought t
light that specialized markets and general marketst. Working of markets is usually through
positioning of various interested buyers as webelfers within a given position, hence facilitgtioasier
interactions among them. Economies which largely tgbon seller and buyer interactions towards
resources distribution may be expressed as mackhebenies (Lavender, 2000: 98). This is due to tbe fa
that the main operations within the market are gos@ by procurement and vending processes which
signify the major interactions within the market.

Within finance, it is apparent that financial metk make it possible for various aspects to be
fulfilled. These include international trade withgurrency markets, liquidity transfer within money
markets, risk transfer within derivatives marketsl &apital rising within capital markets (Fanel02:
42). Financial markets have often been used fopthrpose of joining individuals in need of capital
individuals who possess it. In general, individuadsrowing offer receipts to those lending themevein
they promise to make suitable payments regardiagaipital.

Financial markets are usually essential due tdabethat they influence experienced conditions
within economies. For example, through procurind &ending of financial securities like bonds and
stocks, countries have the capacity to substanti@fulate money amounts entering the economy
through circulation (Mantegna, 2000: 73). All nasostrive towards economic development hence it
turns out to be important for their governmentsetfiectively regulate experienced conditions through
procurement and vending regulation which facilgatesirable money amounts within circulation.
Financial markets are therefore very essentialtdubeir ability to influence major occurrences hirit
nations hence they require appropriate control.

1.3.2. Quantitative Finance

Quantitative finance on the other hand may begbeed as a field which handles mathematical
finance aspects. Sources have presented quamitati@nce as study regarding mathematical theories
which have often been used towards structuring @iang a variety of sophisticated instruments of
finance which are generally utilized by banks adl ws hedge funds (Aoki, 2002: 8). In essence,
quantitative finance focuses upon principles reigartinear algebra, probability distributions, dtastic
calculus and also monte carlo techniques towarddeleamitative trades. The various aspects within
quantitative finance are essential due to theiacey to prop up desirable operations when it cotoes
financial operations.

It is apparent that quantitative finance closadlates to financial economics as a discipline,
which focuses upon underlying theories. Usuallyodlgh the various mathematical aspects involved in
quantitative finance, it derives and also extendmerical or mathematical models recommended by
individuals regarded as financial economists (A&002, p.9). Quantitative finance is very essential
within financial economics as it has the capadityemploy its mathematical aspects towards suitable
solutions attainment regarding experienced prohlems

1.3.3. Econophysics

Econophysics has often been perceived as intertirsip field regarding research, which
applies methods and theories primarily created bysigists towards offering suitable solutions to
economic problems especially those incorporatingilinear dynamics, stochastic processes and
uncertainty (Miller, 2001: 84). Application regamdi econophysics to financial markets’ study hasroft
been regarded as statistical finance wherein dtsrare in reference to statistical physics.

Physics knowledge utilization within economicsviery essential due to its capacity to bring
about wider knowledge bits attainment concernintyacoccurrences within economics related fields
(Dincer, 2007: 24). Sources have revealed thatrpwation of obtained theories from physics to
economics props up understanding of various asp@ctghis makes it possible for appropriate sohgio
to be obtained. For example, experienced challemgtgn financial markets have often be solved
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through the use of various physics theories whitgmapt to broaden individuals understanding of saas
behind experienced occurrences (Beaudreau, 1998Th makes it possible for them to come up with
suitable ways through which appropriate regulatimay be attained.

2. Thermoeconomics

Thermoeconomics may be perceived as biophysicalogoizs, a heterodox economics school
which makes use of thermodynamics laws to econotheory. Some economists have viewed
thermoeconomics as economic theory which comesuetd thermodynamics laws’ application to
economics particularly second law (Cleveland, 2(3®: Sources bring out thermoeconomics as double
meaning term which was initially expressed as emoes science within study and improvement
regarding thermodynamical processes’ cost effiGgenc However, it is recently perceived as
thermodynamics science use within the various sadiyities carried out upon economies (McCauley,
2004: 45). Sources bring to our attention thatrtteerconomics may be perceived as statistical physics
regarding economic value.

2.1. History

The history attached tdhermoeconomics, which include origin as well agesienced
development may be brought to light as follows. Fstance, thermoeconomics as a term was coined
within the year 1962 by Myron Tribus who was an Aicem engineer, and its development was done by
Nicholas Georgescu-Roegen who was an economiststastician (Biddle, 2001: 28). According to
sources, following its development as a term, tloeeonomics was utilized within functional sensenwit
respect to efficiency and cost as presented watpaper which was released within the year 196&;hwh
handled the various processes associated with s&madesalinization (Ghosh, 2004: 35). It was also
applied within engineering field, wherein it waspéed for the purpose of expressing energy use
efficiency within industrial processes. In this eathermoeconomics attempted to link thermodynamics
with economic analysis.

Within the year 2001, Peter Corning who was a $odaientist started applying
thermoeconomics term within functional sense, incivttase it was applied as economic systems’ study
through entropy and energy tools utilization (FitaR010: 17). Life, as expressed by Corning, i®tab
intensive and contingent activity wherein energeirofitability has been regarded as essential to
reproduction and growth. This was regarded aslétwithin thermoeconomics by Corning.

Within the year 2007, Libb Thims who was a chemaradineer from America, having similar
views as those forwarded by Corning, perceivedntibeconomics as overarching thermodynamics
discipline regarding humans, whose development atibuted to various contributions by individuals
like Fredrick Soddy in the year 1922, Phillip Mirskv in the year 1989, Nicholas Georgescu-Roegen
within the year 1971 and Jing Chen who broughthisiideas within the year 2005, among others, who
involved themselves in thermodynamically studyimgious aspects regarding human societies where in
they viewed them from economic view points (Classef006: 102). Through the experienced
development aspects regarding thermodynamics over it is apparent that it attempts to offer shlga
explanations regarding the various economics aspleehce props up suitable solutions attainment
concerning experienced problems.

2.2. Basis

For economists within the thermoeconomics fielé¢oomplish their purposes, they often make
use of various tools which make their objectivemiaiment possible (Das, 2003: 91). For instance,
sources bring to our attention that thermoeconomis often been based upon the scheme that energy
role within biological evolution ought to be undexsd and defined through thermodynamics’ second law
but with regard to economic criteria like efficigncproductivity and above all benefits and costs
regarding a variety of mechanisms aimed at cagjuamwell as making use of available energy towards
working and building biomass (Constantinides, 2083). These tools make it possible for proper
explanations to be obtained regarding the vari@mam@mic aspects, ways through which they work and
also suitable solutions provision during times velireichallenges are experienced.
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2.3. Ecodynamics and Economic Systems

Ecodynamics may be expressed as components withphedpeconomics. With regard to
various sources, ecodynamics covers knowledgedggamonetary value, money flow and money usage
(Studart, 1999: 29). It has been found to handfeets concerning capital and labor. Ecodynamics is
therefore essential within financial markets duésa@bility to bring about suitable knowledge hitkich
may appropriately be applied to offer comprehensinderstanding of experienced operations within
financial markets (Board, 2002: 69). This makepassible for individuals to obtain useful knowledge
bits towards offering of solutions within experiedcchallenges.

Economic system on the other hand may be percaiggmtoduction structure, economic inputs
allocation, economic outputs distribution and segsias well as goods consumption within an economy
(Harwood, 1999: 71). Economic systems may also beeped as ways through which individuals live
within a society, based upon ways through whiclionathandle questions and problems concerning their
economy. Expressed issues within this case aresisegarding consumer needs, inflations and alser oth
aspects which influence operations within the econéToporowski, 2000: 40). Sources have presented
it as institutions’ sets together with the sociglations they hold. It signifies principles’ setgdugh
which the various challenges experienced withinneodics are handled, like economic problem
regarding scarcity through limited productive reses allocation.

It is evident that economic system consists ofviddals together with institutions as well as
their relationships towards productive resourc&s lhrough property convention (Blake, 2000: 54).
Modern economic system examples comprise of mixemh@mnies, socialist systems and capitalist
systems. Some sources express economic systernsramecs category which comprises of respective
systems’ study. It signifies organizational arrangats as well as processes which societies takKerup
the purpose of making consumption and productiorisdms (El-Sayed, 2003: 18). Towards
development as well as modification regarding eoaminosystem, societies make choices amid
unconventional decision modes and alternative ¢bgs The various objectives which may be
perceived as desirable include equality, libertpwgh, and efficiency.

The experienced interactions between ecodynamids emonomic systems is usually very
essential due to the fact that it influences oVverabnomic conditions. This is due to the fact that
ecodymanics which focuses upon monetary value, yndioev and money usage has the capacity to
influence operations within economic systems whiighly depend on experienced money levels
(Gallegati, 2006: 63). For example, moderate masugyply brings about desirable operations whereas
too low or even too high brings about problems imitaconomic systems which call for immediate
handling otherwise they bring about undesirablecames. For economic conditions to be desirable,
nations ought to ensure that ecodynamics and edoreystems experience desirable interactions.

Through economic systems, countries are usuallyoisitipn to make substantial decisions
regarding the various commaodity types which thely pvbduce through their resources, the ways thinoug
which the commodities will be produced and marketgrein produced commodities would be absorbed
(Voit, 2005: 98). These are essential aspects dtheetéact that they make it possible for major diecis
to be taken up within society. They also open upviddals towards offering appropriate solutions to
problems which come up within the various operation

3. Phynance Physics Together with Finarlce

Phynance has often been perceived as a field wihmbrporates both finance and physics
aspects for the purpose of facilitating proper us@@ding promotion concerning various economic
aspects (Roehner, 2002: 56). In this case, physios/ledge is usually applied towards explanation of
experienced economic conditions. Economists redhia¢ economic theories which were traditionally
formulated have no capacity to offer substantigl@xations regarding experienced conditions helnee t
need to turn to some theories found within physitéch have the capacity to bring about suitable
explanations regarding experienced economic sitnatiThis is usually essential as it makes it fdessi
for substantial solutions to be sought regardinmeernced challenges.

Skills application from the science branch regardednathematical physics to economics and
finance has turned out to be firmly establishedrls, 1998: 109). Physics graduates during the late
periods of 1990s were vigorously being recruitadulgh finance houses. Insights obtained from plsysic
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have often fed models’ development which offer appate understanding towards poverty and wealth
distributions. For the individuals working withihdse areas, a variety of differing study fieldstsxiFor
instance, upon a given scale originating from dadlyplications towards underpinning research,
individuals would realize various aspects like ditative finance within one end, existence regagdin
econophysics within another and financial engimegds well as other numerous place labels amid them
(Lavender, 2000: 99). With reference to present geep, the various differences may be regarded as a
distraction. The essential aspect within this ¢aserarching view regarding space in which ocauee
regarding monetary transactions is experiencedrim Df statistical universe having characteristibsch
authorize models’ utilization obtained from theeatijve.

Although individuals may be surprised at the ietaghips which exist amid money and physics,
it is evident that a strong relationship existsasein them. Management regarding money, just dsein t
case of physics experiment, implies handling nusbsrwell as varying quantities (Fanelli, 2002:. 43)
has been found out that physics in actual sensaséscon general descriptions development like
mathematical models which have often been expeztbndgthin the surrounding world. In accordance
with the various sources, the models have the dgpam describe various complexity types like
molecules movement within a gas or else stars digsawithin a galaxy. Similar models however may be
applied towards related complex behavior withiraficial markets.

In reality, banks experience actual practical ude pbysics knowledge bits towards
accomplishment of the various banking objectivesarfddgna, 2000: 74). For example, banks have
utilized physics knowledge within financial dealdcphg through modeling of the various markets as
processes which are almost random and undertakatabpility calculations regarding movements within
future markets. It has also been applied towaetsd or patterns identification within the marketying
the capacity to facilitate development of traditgtegies which are profitable. Through physics tiesbd
application towards the explanation of experiendie@dncial situations, it is apparent that proper
understanding is enhanced regarding experiencéatieais within the financial market.

3.1. History

Historical development regarding phynance, as atdit within the various sources may be
attributed to need for appropriate explanationsatols experienced conditions within the field regalrd
as finance (Aoki, 2002: 10). Owing to the fact thatividuals were unable to appropriately underdtan
the various finance aspect based upon economicidéisedt is apparent that attainment of more
comprehensive theories turned out to be esseftid. therefore brought about incorporation of vasiou
knowledge bits attained from physics, which weriéized together with knowledge aspects concerning
finance for the purpose of ensuring that approgrtlutions towards experienced difficulties were
sought.

Through its development, phynance has been verytigsas it has made it possible for useful
knowledge bits to be attained which facilitate ¢absal understanding regarding various aspects
affecting financial markets (Miller, 2001: 85). it evident that the field has facilitated realiaatiof
desirable operations due to the available knowldaitge which steer appropriate solutions attainment
regarding experienced problems.

3.2. Brownian Motion Upon Capital Market

Brownian motion may be perceived as stuff bits Whace usually kicked around through some
atoms’ forces. In correspondence, price movemetttinvia market may be expressed as sum result
regarding distinct financial items like derivatives even other instruments which are kicked around
through the various forces experienced throughractens between purchasers and sellers (Dincéi7:20
25). Within both financial and physical contextse texperienced kicking around of the various aspect
may be described through the utilization of theiowgs stochastic processes which are stationary and
strict, wherein the particles take up random walk.

Brownian motion may as well be expressed as ppmgu random movement regarding
particles which are suspended within a fluid likes gr liquid, or mathematical model utilized foeth
purpose of offering suitable descriptions regardiimilar random movements, often regarded as fartic
theory (Beaudreau, 1998: 14). Sources have braoghtir attention that mathematical model regarding
Brownian motion hold various applications withiretteal world. Fluctuations within stock markets dav
often been utilized as suitable examples, althaugliements within share prices might experiencse ri
as a result of unanticipated events wherein répesitare not experienced.
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It has been put to light that Brownian motion ssially among continuous-time probabilistic or
stochastic processes, and also a limit regardinge neomplicated and simpler stochastic processes
(Cleveland, 2006: 27). The experienced universaltythis case may closely be related to normal
distribution universality. Within the various cas&rownian motion has been perceived in terms of
mathematical convenience but not model’'s accurdugtwmotivates their utility. This is due to the tfac
that Brownian motion, having time derivative which infinite everywhere, has been expressed as
idealized approximation towards real physical psses which are random, always having a time scale
which is finite in nature.

The various Brownian motion models regarding finainmarkets have often been based upon
Paul Samuelson’s and Robert Merton’s work, regardedextensions towards William Sharpe’s and
Harold Markowitz’ market models regarded as oneggein form, and have in general terms been
concerned with offering suitable definitions to ieais concepts regarding financial markets and ssset
wealth and gains with regard to stochastic prosepseceived as continuous-time in from (McCauley,
2004). Through the knowledge bits obtained from miedel, involved assets have progressive prices
which evolve constantly in time, driven by the msses involved in Brownian motion. In accordance
with the various sources, it is evident that thedeloneeds an assumption regarding assets which are
perfectly divisible and wherein transaction costs ot experienced either for selling or buyingdde,
2001: 30). The other supposition is that priceachid to assets do not have jumps, which implias th
surprises are not experienced within the market.

4. Comparison and Relation Regarding Econophysic3hermoeconomics and Phynance

Comparisons as well as relations regarding ecormphiythermoeconomics and phynance, may
be expressed as follows. Comparisons and relationthis case attempt to bring out experienced
similarities and also differences which have ofteeen experienced in the case of phynance,
thermoeconomics and econophysics. These may bghtrtaulight as follows.

The various similarities regarding the various a#pe covered within phynance,
thermoeconomics and econophynance may be broudightaas follows. For instance, from the various
aspects which have been brought to light aboverdeyathese aspects, it is apparent that theyttalirgt
to bring out useful information bits which have tbapacity to prop up desirable operations within
financial markets (Das, 2003: 94). This may be tauigted as follows.

For instance, phynance as a field incorporates fioéimce and physics aspects for the purpose
of facilitating proper understanding promotion cermgng various economic aspects. This has an
implication that knowledge aspects obtained fromspts are utilized together with economics aspects
for the purpose of ensuring that proper understandi enhanced (Constantinides, 2003: 84). Econsmist
realized that economic theories which were tradilty formulated had no capacity to offer substinti
explanations regarding experienced conditions heéheeneed to turn to some theories found within
physics which brought out suitable explanationsardimg experienced economic situations. This is
usually essential as it makes it possible for sl solutions to be sought regarding experienced
challenges.

Thermoeconomics, which is perceived as statistibgkies regarding economic value has also
been useful towards financial economics due tocé@pacity to offer considerable information bits
concerning statistical physics (Studart, 1999: Z%js has highly benefited financial markets du¢ht®
fact that it has often brought out suitable infotiova bits which are useful towards solutions primrns
regarding experienced difficulties within financrabrkets.

Finally, econophysics involves use of knowledge leibncerning physics as well as economics
for the purpose of creating substantial explanati@yarding various occurrences (Claesens, 20@§: 10
Econophysics involves utilization of both physicgl @tonomics theories as well as knowledge aspects
towards explanation of experienced occurrencesimwébonomics related fields like the financial digit
is evident that individuals have the capacity tdaob better understanding regarding the experienced
aspects. This ensures that proper operations amgoped within financial markets.

However, although econophysics, thermoeconomicgl ghynance,make considerable
contributions towards desirable outcomes attainmétitin financial field, it is apparent that therdle
fields operate differently (Harwood, 1999: 75). Forample, phynance makes use of physics and also
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finance knowledge wherein the two are utilized thge for the purpose of ensuring that considerable
knowledge bits are obtained which facilitate sugadperations attainment. Owing to the fact thaarfice
field has no capacity to substantially offer suigadxplanations towards actual occurrences, ipmeent
that aspects from physics are incorporated foptirpose of propping up better understanding reggrdi
various occurrences within the actual world.

Econophysics on the other hand makes use of kngeldits obtained from physics and
economics to offer desirable explanations regardamjual occurrences within economics field
(Toporowski, 2000: 43). This mainly attempts to offeitable solutions to experienced problems within
financial markets. This is usually through incorpgimna of knowledge bits from physics which offer wid
view regarding experienced economic aspects. Ecasoaione has no capacity to offer substantial
information capable of propping up appropriate ustmding realization, but incorporation of
knowledge aspects from physics brings about apjatepunderstanding of the various aspects.

Thermoeconomics which focuses upon statistical ipRysegarding economic value employs
knowledge obtained from statistical physics conicgrreconomic value to offer appropriate solutions
towards economic problems especially when it cotoghe financial markets (Blake, 2000: 55). This is
through comprehensive knowledge realization whidikes it possible for desirable situations to be
arrived at through appropriate solutions provigmexperienced difficulties.

This implies that the various fields which includeypance, thermoeconomics and econophysics
differ in the ways through which they employ thkirowledge bits towards economics field (El-Sayed,
2003: 19). Although they have the capacity to offaitable solutions towards financial marketssit i
evident that they make use of varying techniquegdan the applied knowledge bits.

The paper has comprehensively brought out substaxanations regarding ways through
which phynance, thermoeconomics and econophydate reith each other as well as comparisons. The
entire fields are relevant to each other due to ttapacity to seek explanation regarding varionarfcial
aspects as well as solutions provision towardexperienced economic problems (Board, 2002: 69). To
accomplish the intended purposes, economists hiNzed mathematical as well as physics theories
which assist in offering comprehensive explanatimarding experienced conditions within financial
markets.

Conclusions

The results obtained in this study may be broughigtd as follows. For instance, knowledge
aspects obtained from the various fields like eptiysics, thermoeconomics and phynance are essential
due to the fact that they offer comprehensive mfion which has the capacity to offer solutions to
experienced challenges within the various econdirids (Gallegati, 2006: 64). It is apparent thatke
of the fields combines varied knowledge bits oladifrom different disciplines hence they comprife o
comprehensive information capable of bringing abmetter understanding. Economists should therefore
be encouraged to utilize knowledge from variousdfifor the purpose of expanding their knowledge
ability within the various fields (Voit, 2005: 99This makes it possible for them to apply the vasio
knowledge bits towards solution provision regardimg experienced difficulties.

From the various aspects brought to light above,isit apparent that econophysics,
thermoeconomics and phynance offer comprehensiowlkdge bits which have often been useful within
the various economic fields like financial markéts the purpose of offering suitable solutions to
experienced difficulties as well as propping upimdéddte operations (Dincer, 2007: 26). Plain theorie
which were initially available regarding economigsre found out to be inefficient towards appropriat
explanations provision hence the need for comtnawith knowledge bits from other subjects hence
this has brought about considerable improvementswrs to various questions which could not
adequately be answered through the utilizatiomefuarious theories regarded as traditional in foray
now be answered through application regarding euoysics, thermoeconomics and phynance.
Economists should therefore be encouraged to utiimeprehensive information bits from varied subject
areas for the purpose of propping up better unaledstg regarding actual occurrences. Single subject
may not substantial explanations but combinatiorkridwledge aspects from various subjects brings
about better understanding.
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