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= | Abstract: While entropy was introduced in the second half of the 19th century in the international
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\ vocabulary as a scientific term, in the 20th century it became common in colloquial use. Popular

STy b » \ imagination has loaded "enlmpy with almost every ncgati\e quality in lhe universe, in life and
-~ prowp! \ in society, with a d g of disorder and disorg; Exploring the history of the

S U R S TR S I R ] i term and many different nppmacha to it, we show that entropy has a universal stochastic definition,

Abmtrers b et e dbmeree ol s o ypn of e, Lo 2 e | which is not disorder. Hence, we contend that entropy should be used as a mathematical (stochastic)

maximum entropy, which lies behind the Second Law, gives explanatory and inferential power to the

|
|
\\ concept as rigorously as possible, free of metaphoric meanings. The accompanying principle of
|
|
\

- 7 o - concept, and promotes entropy aslhcmolhﬂofmalm!y and evolution. As the social sciences are
e fpheerm = Anoateopic ———) often d by subjectivity and ideol fl we try to explore whether maximum
@, ot b et nceloemsoct "'“:_"’:‘_‘_* o tnepet e oLkt entropy, applied to the distribution of a wealth-n-hk-d variable, namely annual income, can give
=
i B Bt oo NI e SR o Sov s an objective description. Using publicly available income data, we show that income distribution is
—, ~ Koymante: g bty serathcam s b " ——y - — oyt 5 4 R . @ i .
oo yoeabaanecr e with the p ple of entropy. The increase in entropy is associated to increases
bt bovin o4 ST T Ly e Aty s g £ 0 e e in society’s wealth, yet a standardized form of entropy can be used to quantify inequality. Historically,
s ot e Al et :‘,:L‘::‘::,:,_m - \ technology has played a major role in the development of and increase in the entropy of income.
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History of the entropy concept

Definition of entropy

The principle of maximum entropy

The entropy maximizing distribution for constrained mean

Iy Sy (iNRLAO A RB&dzedentdpySljdzZ t A&z a

The exponential vs. Pareto distribution tails

I LILIX AOF GA2Y (G2 &420ASGAS&AQ AyO2YS RAA
¢ From the ancient classless society to modern stratified societies

¢ Income redistribution in organized societies (toy model)
©
¢

Empirical investigation of the distribution tail of wealth (i.e. elites)
Empirical investigationJSA, Sweden 2019

Conclusions about the wealth distribution
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The misrepresentation of entropy in colloquial "

language

The interpretation of entropy as disorder and

disorganization

The existence of an argintropic (negentropic) life

principle

Some results in entropic analysesHoonophysics
The use of entropy in Ecological Economics
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The worldcontrol aspect of the elites
The Malthusian ideas
The aspiration of degrowth
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Pablo Picasso. Don Quixote and Sareanza 1955

https://en.wikipedia.org/wiki/Don_Quixote_(Picasso)#/media/File:Don_Quixote_(1955)_by_ Pablo_Picasso.]
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he name entropy

A ChKSmeydniYn S, hashgen iNtBoduded about 150 years ago as a scientific term
but later its use became common of everyday language. We can find it in literature
In poetry in press, and in web posts, mften its useiisrirrelevant-todts:realiscientific
meaning

c Razumovskaya/.A. Information entropy of literary text and its surmounting in understanding and translation, Journal of Siberian Biadersity: Humanities &
Social Sciences 2 2010, 3 289 ,https://core.ac.uk/download/pdf/38633204.pdf

c Anger, S. Evolution and entropy. In A Companion to British Literature, Scientific Contexts in the Nineteenth CeMtarig, R., Chang, HZacher S., Eds. Wiley
Online Library, 2014loi: 10.1002/9781118827338.ch79.

c Entropy poemshttp://www.poemhunter.com/poems/entropy/
c Hello poetry http://hellopoetry.com/words/entropy/. Magnetic Field
:(On):/\l (off)
A The most common use of the word entropy is when a writer e e
wants to describe wittiny'intdlchtyall Woirdfa il iofdzl € n P
A Wikipedia has a lemma for that; Entropy (order and disorder “——— f\/ ‘
Initial State Final State

c Entropy (order and disorderttps://en.wikipedia.org/wiki/Entropy (order_and_disorder) Insulated Enclosure
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The colloguial use of the name entropy

A ACCOfding to data given by 10,000,000 m entropy mdisorder m uncertainty mand
Word and Phrase Info and 1,000,000
plotted in Figurethe 100,000
FNB AP dzSyoey 2 T
fiction, for examplejdismot & 00°
dramatically lowerthanin = |0
the academic texts E o
c Corpus of Contemporary American English,
http://www.english-corpora.org/coca/

¢ Word and Phrase Info, 10
http://www.wordandphrase.info/frequencyL.ist
.asp 1

Spoken Fiction Magazine Newspaper Academic

Frequency of appearances of the words: entropy, disorder and uncertainty in the

/ 2N1lJddza 2F / 2y GSYLIR2NINE ! YSNRAOlIY 9y3fAal
was added as a proxy guide of the relative frequencies of the five indicated genres,
which appear to be very close to each other.
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The academic use of entropy

>

>

The academic corpus can be investigated
using bibliometric databases, such as Scopt

Expectation: the ternt:S /i) "NBuldénére
frequently appear in scholar articles in
O2YO0AYlGA2Y @gAGK (SN
G 0 K S NJYY 2 Ridtlid isvite Celeifor the
recent years.

Before 1960s the combination of term
GSYUNRLIRE GAGK Gazox
frequent than the former.

As seen in the figurén the 2Lstceentury

Ge Sl NeRalkd&used in combinatiomith
ecology-and:-economics

0.20¢9
== entropy AND {physics OR thermodynamics OR thermodynamic)
- = =entropy AND {society OR social)
————— entropy AND {ecology OR ecologic OR ecological)
0.15% = cntropy AND (economics OR economy)
-
=
=
= 0.10%
=
b=
._-’3
2
0.05%
0.00%
1900 1920 1940 1960 1980 2000 2020

Year of publication

Relative frequency of appearances of the indicated key phrases in
the article title, abstract and keywords of about 70 million articles
written in English, which are contained in the Scopus database.

¢ Scopusdatabase,https ://www _.scopus.com/
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he metaphorical use of entropy

3oy
SesRREND

A hdzi 2F Ada LIKeaAaolf FyR éUZ ‘ g...m..../:ag,

wevmaw 7V, n,

istypically usedmetaphoricalgnd hence its meaning _
tzeco[nes ambiguous or diverse. For example, the t@rei2l O 418 =
Snyrdb\N,Bnlofte ©f its earliest uses in scholarly publications [

& &uaSdjtdzbcte SR, o tiod RSING:£, Whidhi adre2 vy S| JUU ‘R
created by6eS O 21y 2tYiA 'Or bl “Odeh) @ Actisené=rs"2 NI ENTROPY - e a
FYR KEa G2 08 YAYAYAT SRo . | MEAEEER e 2 2
OYUNRLE ¢KS2NE¢ wHB GNASR G THEURIS
GOKS FdzyRIFIYSYyidlFf LINRofSYa! Yy
nonequilibrium approach, a new frame of reference built @&
upon contemporarynacrologicabprinciples, including NI\
ISYSNIf aeadsSya 0KS2NE |y ig o | d
{ 2

A lAE AYGSNBalG Aa Y2NB G2 Af i
than define social entropy per se. o VP

L Overbury,RE Featuresof a closedsystemeconomy Nature1973 242(5400), 561-565.
2. Bailey,K D. SociaEntropyTheory,StateUniversityof New York,NewYork,USA 1990 A Q A oot set 'm0 X nnimain el macien
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Entropy in social theories
A 9@SY AY |y 20SNBASge 27
a20AFt SYOGNRLER® LY |
Entropy Theory quite frustratidg I Y R | R
abSOSNI A& GKS 0KS

AAldzd GA2Yy P

Mayer T.F. Reviewof & { 2 @rtrdpy¢ K S 2blBEeénethD. Bailey, AmericanJournalof Sociologyl991, 96 (6) 15441546 https://www .jstor.org/stable/2781914

Different aspects of entropy and energy in social systems have been examined in several pap

KA&d 0221 a{20Alt 9y
NAuaraléntizdabgractnés&KdbSooidt 2 1 =
Y

3
NE | LJJ ASR (2 NBI f

No ;U<o(

>

@

WILEY

Social Interaction snd the City: The Effect of Space on the
Redustion of ntropy

e —
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Entropy used in a Malthusian perspective (1)

>

>

In economics, Frederick Soddy (1&21B56) and
Nicholas GeorgeseRoegen(1906¢1994), fascinated
by entropy in thermodynamics, sought analogies with
economics and developmem a Malthusian
perspective

Their interpretation, predominantly popular in social
sciences and economiosants entropy:to-be thewaste
produced when usefulwark is-dene

e

[

e

Soddy,F. Wealth, Virtual Wealthand Debt The Solutionof the Economid?aradoxBritonsPublishingCompanyLondon
1933 http://www .fadedpagecom/showbookphp?pid=20140873

Manse| D. Frederick Soddy The scientist as prophet Annals of Science 1992 49(4), 351-367, doi:
10.1080'00033799200200301

Daly, HE The economic thought of Frederick Soddy History of Political Economy 1980, 12(4), 469488 doi:
10.12150018270212-4-469.

GeorgesctRoegen N. The Entropy Law and the EconomicProcess Harvard University Press,CambridgeMass USA,
1971, doi: 10.4159harvard. 9780674281653

GeorgesctRoegenN. Theentropy law and the economicprocessin retrospect EasternEconomicJournal1986 12, 3-
25, https://www .jstor.org/stable/40357380

Beard, TR EconomicsEntropy and the Environment The ExtraordinaryEconomicsof NicholasGeorgesctRoegen
EdwardElgarPublishingl.ondon,UK,1999

Malthus, T.R AnEssayon the Principleof Population J JohnsonLondon,UK,1798

1766834)

E

Frederick Soddy (18%1956) Nicholas GeorgeseRoegen(1906¢
Nobel Prize in Chemistry (1921) 1994)
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Entropy used in Malthusian perspective (2)

The size of the world population over the last 12.000 years —
THELIMITS TO
7.7 billion in 2019 | POPULATION CONTROL OR
7 bilian 7 billion in 2011 RACE TO OBLIVION?
B bilign ---eoeeeeeeee e ---46 billion in 1999 Pap“ln'l“"
§ biin 5 billonn 1987 BT meer
A Repert for THE CLUD OF ROME'S Prafect an e STARUATION. WOST O CHILZEAN,
B DR PAA B ENRLICH
- Ammw‘mnol s | ,‘__
4 bilion ¢4 billion in 1975 _ Oy - —
G Meadows, D. H., Meadows, D. L., Randers, J., Behrens W.W. lll. The Limits to
DNRgGKZ ! WSLJQNJJ F2NJ GKS /[ ! hC wha9Q{
] 2 billion in 1960 Universe Books, 1972, http://www.donellameadows.orgAvp
3 biton | content/userfiles/Limitsto-Growthdigitatscanversion.pdf écceceds June 2021)
¢ Ehrlich,P. R Thepopulationbomb, SierraClub/BallantineBooks New York,1968
2 billian 2 billion in 1928 ) INDEPENDENT E e =
1.85 billion in 1900 NEWS  INDEPENDENTTV  CUMATE  SPORT  VOICES  CULTURE  PREMIUM  INDY.UFE  INDYBEST  INDYI00 MY INDEPENDEN Q ®
Climate > News
. s . . W . W W WP 90 i in 1800 Population decline and smaller
600 million in 1700 R %
160 mion in he year O u ey e Beck e families good news for climate, says

4 million in 10,000 BCE ? 6, pandemic in Europe kils 200 million people.
10,000 BCE 3 000 8CE 6,000 BCE 4,000 BGE 2,000 BCE 0 2000 former head of FSA

les Dy 1l tory L Envronment E} and the Urited Natior OurWorldinData.crg A (aowr e ar L World is on a ‘path to disaster’ if radical changes aren’t made to ensure green growth, report argues
Holly Bancroft | 4 cays ag: amments @ 0 U @
Population decline and smaller families good news for climate, says former head of FSA

Independent,9 Oct 2021, https://www .independentco.uk/climate-change/news/fsgpopulation
declineclimate-changeb1934877html.

sali; wurWoridinData o find dat
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Abuse of the term entropy

A

A

Jhe use of the notion of entropy is mainly metaphorical, ric
in imaginary interpretation and divergent.

{KeSlomrR 21 Yok Widtheilent@A Sigomiredall “GaKihides” 9
one can th|nk in the universe, in life, in human societies an
economics.

Our view is quite different.

1. We insist thaentropy should-be usedsasrazmathematica
(in particular,sstochastic).cencepiVe avoid using
 YOATdz2dza (G SNXa& &dzOK I &
any interpretation of entropy should be as close to the %‘j- .
mathematical definition as possible. |

2. On the second issue, we believe thilaé overloading.of g
the concept-of-entropywith negative propertiesfreflects :

mls{umd.eﬁt.amdmg)Dﬂ.the‘ underiying ¢heory,iguidieddoy %fahymus Bosch..‘ h Garden ofEartth Dellg\
d ete rmini ‘Sﬁ IC \WOI’ldv\MeW. https://en.wikipedia.org/wiki/Hieronymus_Bosch
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The conception of entropy (1)

A

ancient Greek [3]:

The name A _ ~ (Greekhfor

OWe might call S the transformational content

entropy) appears already inancient 2 F §(KS 02R& wX6d . dzi |

Greek [1] (from theverb A _ = W
to turn into, to turn about) but was
introduced iinttheiinternational
scientificivocabulary by Rudolf
Clausius onlynin8432].

The rationale for introducing the

term is explained in his own words,

“ bofrow terms for important magnitudes from
the ancient languages, so that they may be
adopted unchanged in all modern languages, |
propose to call the magnitude S the entropy of
the body, from the Greek word ™ ™, "
transformation. | have intentionally formed the

which indicate that he was not aware Word entropy so as to be as similar as possible
of the existence of the very word in  to the word energy; for the two magnitudes to

be denoted by these words are so nearly allied

Liddell, Scott, Jones (LSJ): Ancient Greek Lefdcdrij LJ& Yk k f 82 ®INKk 6 A | A K Atheir phyS|Ca| meanlngS, that a Certaln Slmllarlty

Clausius, R. A contribution to the history of the mechanical theory of heat. Phil. Mag. 1872,

43, 106115.

Clausius, R. The Mechanical Theory of Heat: With Its Applications to the-Etegne and

to the Physical Properties of Bodies. J. van Voorst, London, UK, 1867,
http://books.google.gr/books?id=8LIEAAAAYAAJ

AY RSaA3IylFaGA2Yy | LIS NA

Koutsoyiannis and Sargentis, Entropy and Wealth 16


https://lsj.gr/wiki/ἐντροπία
http://books.google.gr/books?id=8LIEAAAAYAAJ

The conception of entropy (2)

A

»

Clausius recognisdtiat entropy iis

related to transformation:and
change,-and/theconirast-between

entropy and-energy,/where the

latter is acquantity: that«isconserved

in all changesThis meaning has

more clearly been expressed in

/| tFdzaAdzaQ Tl Y2dza I L

dDie Energie der Welt isbnstant

Die Entropie der Welt strebt einem
Maximum z.g

(The energy of the world is constant.
The entropy of the world strives to a
maximum). :

ClausiusR Uber verschiedendiir die AnwendungbequemeFormender Hauptgleichungen

eine solche Bewegung sich durch irgend einen passiven
Widerstand in Wirme umsetat, dann der Aequivalena-
werth der dabei eingetretenen uncompensirten Verwand-
lung cinfach durch den Verwnndlungswerth der erzeng-
ten Wirme dargestellt wind. Die strablende Wirme da-
sich nicht so kure beba n, indem es noch
uderer Betrachiungen bedarf, um angeben 2u
ibr Verwandlungswerth zn bestimmen ist. Ob-

ich in der vorher erwibnten, vor Kurzem verdifent-
lichten Abhandlung schon von der strablenden Wirme im

x
derspruch besteht. Die speciellere Anwendung der mecha-
nischen 'Wirmetheorie und namentlich des Satzes von der
Aeq der Ver dls aul die ‘Wiirme
behalte ich mir fir spiter vor,

‘Vorlaufig will ich mich daraufl beschrinken, als ein Resul-
tat avzulhren, dals, w i ieselbe Groflse, welche
ich in Berug aul eines {irper seine Entropie
genannt habe, in consequenter Weise unter Bertieksichti-
gung aller Unstinde fir das ganze Weltall gebildet deukt,
und wenn man doneben zugleich den anderen seiner Be-
deutung nach ecinfacheren Begrifl der Energia anwendet,
. V lirme-

ie entsprechenden Grundgeseize des Weltalls in
gender einfacher Form aussprechen konn.
1) Dis Energie der Welt iat constant.
2) Die Entropie der Welt strebt einem Mazimum su,

A Mathematically, the
thermodynamic entropyS is
uKS

der mechanischenWarmetheorie Annalender Physikund Chemie1865 125 (7), 353400, M A A
http://books.googlegr/books?id=gA« M. R S -F 7\ y S R 7\ y

Hence -entropy: and itstability to
increasei isithel driving force of

Y

texts through the equation
A"Y ) O0"Ywhere0 and”Y

>

change. denote heat and temperature.

Rudolf Clausius (1822888)

The definition, however, applies
to a reversible process only. The
fact that in an irreversible
processA Y 1 OF'Ymakes the
definition imperfect and
affected by circular reasoning,
& linYum, o rdvérsilse proese
IS one in which the equation
holds.

Koutsoyiannis and Sargentis, Entropy and Wealth 17
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Probabilistic understanding of entropy

A In 1877, Ludwig Boltzmar(tt844-1906)gaveentropy-a probabilistic.content
as he linked it to probabilities of statistical mechanical system states, thus
explaining the Second Law of thermodynamics as the tendency of the syst
to run toward more probable states, which have higher entropy.

Boltzmann, L. Uber die Beziehung zwischen dem zweiten Hauptsatze der mechanischen Warmetheorie und der Wahrscheirtichigitegpektive den Satzen
Uber das WarmegleichgewichtVien. Ber. 1877, 76, 374&35.

A In 1902 the probabilistic-:conceptiofrentropy was advanced in
thermodynamicdy Josiah W. Gibl{d4839¢ 1903)

Gibbs, J.W. Elementary Principles of Statistical Mechanics; Yale University Press, New Haven, USA, 1902, 244 pp.\(Repeintdiéw York, 1960),
https://www.gutenberg.org/ebooks/50992

A In 1940, Claude Shann¢i©®16¢ 2001)used an essentially similar, albeit
more general, entropy definition tdescriberthe information contentyhich
he also called entropy

Shannon, C.E. The mathematical theory of communication. Bell System Technical Journal 1948, 2233), 379

I YK

A In 1957, Edwin T. Jayn@922¢1998) introduced itheprinciple of maximum
entropy. This postulates that the entropy of a stochastic system should be
maximum, under some conditions, formulated as constraints, which
incorporate the information that is given about this system.

Jaynes, E.T. Information theory and statistical mechanics. Physical Review 1957, 106§3). 620

Koutsoyiannis and Sargentis, Entropy and Wealth 18
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Pioneers of entropy

Josiah W. Gibld839¢ 1903)

Rudolf Clausius (1822.888)

Entropy as a
probabilistic
entity

1877

Edwin T. Jaynd4922¢1998)

| More general
probabilistic
definition of entropy
within information
therory

1865 1902

Introduction of

?hn;?npgénnamics Advancement of the
(and in t%e probabilistic concept of
i i entropy in

international _
scientific thermodynamics

vocabulary) 2l
Ludwig BoltzmaniiL844-1906)

Introduction of
the principle of
maximum

entropy

7

Claude Shannofi916¢ 2001)
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Are thermodynamic and probabilistic entropy
different?

A More than 150 years after the introduction tife entropy «coneept;titsrmeaning is Istill/debated.

A Note: the units of thermodynamic entropy are only an historical accident, related to the arbitrar
introduction of temperature scales

¢ Atkins, P. Four Laws that Drive the Universe, Oxford University Press, Oxford, UK, 2007. 131 pp.

>

Theconnectioncof probabilistic and thermodynamictentropy lis:clearly implied:hydts-pioneers
Boltzmann [1], Gibbs [2], Szilard [3] and von Neumann [4]. More recent accounts of the
connection have been provided by Robertson [5] and Moore [6]. Furthermore, as has recently
been shown [7,8], the thermodynamic entropy of gases can be easily produced by the formal
probability theory without the need of strange assumptions (e.g. indistinguishability of particles)

Boltzmann, L. Uber die Beziehung zwischen dem zweiten Hauptsatze der mechanischen Warmetheorie und der Wahrscheirtiicbkgitesgaektive den Satzen tber das Warmegleichgewidten. Ber. 1877, 76, 374835.
Gibbs, J.W. Elementary Principles of Statistical Mechanics; Yale University Press, New Haven, USA, 1902, 244 pp.y(Repenttiéw York, 1960), https://www.gutenberg.org/ebooks/50992.

Szilard, L. Uber die Entropieverminderung in einem thermodynamischen System bei Eingriffen intelligenter Wesen. ZigitBblysfkf1929, 53(11), 84%6.

von Neumann, J. Probabilistic logics and the synthesis of reliable organisms from unreliable components. Automata SBud38186i: 10.1515/978140088261803.

Robertson, H.S. StatisticBhermophysicsPrentice Hall, Englewood Cliffs, NJ, USA, 1993, 582 pp.
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Does entropy measure Cybernetics

or Control and Communication in

d |SO rd e rf) (1) the Animal and the Machine

A In the public perception-entropy:hhas a A Wiener, the most influential scientist who supported

negative.contentand is typically the disorder interpretation. In 1946, he gave a
identified with diserganizationor keynote speech at the New York Academy of
disorder,and deterioration. Sciences in which he declared that:
A& Boltzmannddid notddentify entropy dinformation measures ordenand-entropy.measures
with diserder,even though he used disorder£
the |at'[el’ Word |n a footnote Wiener, N. Tinje, comml.micati.on, andthenervoufsystem.Annalsofthe NewYorkAcademyof.Sciences 1948;5044), 197
appearing in two papers of his, in A Also, in his influential book Cybernetics, he stated:
which he speaks about the dthe entropy of @ssystemsis asmeasure of itscdegree of
dagreement of the concept of entropy disorganizatior
Wlth the mathemathal eXpI'eSSIOn Of Wiener, N. Cybernetics or Control and Communication in the Animal and the Machine; MIT Press, Cambridge, Mass., USAx1948, 21
the probability or disorder of a I,
motion &

Boltzmann, L. On the indispensability of atomism in natural science. First published in
Annalender Physikund Chemiel897, 60, 231 (republished: Theoretical Physics and
Philosophical Problems, 4B, Springer, Dordrecht, 197doi: 10.1007/97894-010-2091-

6_5.

.Boltzmann, L. On the necessity of atomic theories in physics. The Monist 1901, 12 (1), 65
79, https://www.jstor.org/stable/27899285
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Does entropy measure disorder? (2)

A Even in the 21st centuryhe disorder
interpretation iscdominantFor example,
Chaitinstated:

oEntropy measures the degree of disorder,
chaos, randomness, in a physical system. A
crystal has low entropy, and a gas (say, at
room temperature) has high entrogy.

Chaitin G.J. Computers, paradoxes and the foundations of mathematics. American Scientist 2002, 90(2),
164-171.

A Atkinsalso explains entropysas-disorder.
Additionally, he notes:

dthe world is getting worse, that it is sinking
purposelessly into corruption, the corruption
of the quality of energy, is the single great
idea embodied in the Second Law of
thermodynamicse B

1G1AY&aS to® DHEAES20a CAy3ISNN ¢KS ¢Sy DNBIG LRSHa Q*EI{IOAhﬁﬁézpe%ﬂérﬁagrgl\M;

MNJZ 1 {!'% Hnnoo
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Entropy ina deterministic mindset (1)

A

>

>

The very definition of entropy is A
inconsistent witha deterministic
world view.

This entails difficulties in
understanding entropy because
our educationiisbhased onthe
deterministic paradigm

Indeed, it is difficult to incorporate
the clearly stochastic concept of
entropy in a deterministic
mindset.

Therefore, many have tried to find
analogues more deterministic
friendly, identifying it with
disorganization, disorder,
deterioration.

>

All these have a negative connotation in the
deterministic mindset.

But they are less appropriate agssrigorous as
scientificiterms-andrmareappropriate in describing
mental states,and evem more sodndescribing socio
political statess OF® bl 1T AaQ aySg 2
G2NI R 2NRSNE FyR {OKgl 060Q

0.000600%

N
a

0.000500% -
0.000400% -

0.000300%-
world order (All)
new order (All)

new world order (All)
global order (All)

0.000200% -

0.000100% -

0.000000% T T T T T T
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Frequency of appearances of the indicated phrases in Google Books.

Google BookslgramViewerhttps://books.google.com/ngrams/
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Entropy ina deterministic mindset (2)

A Inone of theearliest critiquesfafithe disorder A Steyer attributes an excessive contribution
interpretation of entropy, Wright [1], makes a  to the misconception of entropy as disorder
LI ST F2NJ Y2RSN) GA2Y A Yi 20 K Szid230Sh 229N ALIKYA IOdzAE (1 A0
jdzk £t AGlF OAGBS ARSEF& O2y OSSNONEBY 3 RRAYAAZENR 9 NiE 4 dr2(i

more absolute tone, recentlieff[2] states: contests Chaos and Anarchy, and states:
GThe too commonly used disorder metaphor dThe kinetic theory of gas is an assertion of

for entropy is roundly rejected. ultimate chaos. In plain words, Chaos was

the law of nature; Order was the dream of

A In an even more recent articl&tyer[3]
states:

dwe cannot stop people from using the word

aSYUNRBLEE G2 YSIyYy aRAE DNGOSHSHY Slites that @ank iy doDtioh 2 v ¢
2NJ aY2NI £ RSOl ede . dzi  dke worldhave exastly thidzbikeam.

students that this is not the meaning of the : g;:é%aﬂgsésrgiégifzkefel|er: Controlling the GarSéiftelsenPharosLidingt Sweden, 2019, 386 pp., ISBN:
g2NR GaSY(OGNRLRE AY LJKéAéih“

Wright, P.G. Entropy and disorder. Contemporary Physics 1970, 11(&888&foi:

03P :

ut Ihis does not necessari ly mean thiaé
10.1080/00107517008202196. . . .
Leff, H.S. Removing the mystery of entropy and thermodynamiart V. Phys. Teach. 2012, 50(5),-278, e ntl re h u m an Ity has the Sam e d ream Wlth

doi: 10.1119/1.3703541. .
Styer, D. Entropy as disorder: history of a misconception, Phys. Teach. 2019, 530i4%0,1119/1.5126822. the elltes

man £

Adams, H. The Education of Henry Adams, Houghton Mifflin Company, Boston, USA, 1918.
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Entropy as a probabilistic concept

A When speaking about entropy, we should A Likewise, the maximum uncertainty in a A
have in mind that the scale is an important LIF NI A Odzt I NJ gl USNJ Y2 S

element and that entropy per séging @ position, kinetic state and phase), on a

probabilistic concept ppresupposes a macroscopic scale results in the Clausius

macrescopic/view, oh phenomenaather Clapeyron law.

than a focus on individuals or small subsets. ; As the accuracy of this law is so high, most
A If we viewed the motion of a particular dice people believe thathe principle of

throw, we might say that it was irregular, maximum entropyiis:aldeterministicalaw

uncertain, unpredictable, chaotic, random.

A Butmacroscopizationby removing the s '
details, may also remove irregularity. For \v g
example, the application of the principle of
maximum entropy to the outcomes of a die -~
results in equal probabilities (1/6) of each 0. < | o..'. £% %

®

outcome. This is perfect order. N \ \
-

‘ﬂ

-
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Entropy: a measure of uncertainty (1)

b

b

>

>

>

But if entropy is not disorder, what is it? a'
According to its standard definition, entropy is precisely Ktz
the expected value of the minus logarithm of
probability.

If this sounds too difficult to interpret, an easy and
accurate interpretation ishat entropy is armeasure Of
uncertainty.

LT GRA&Z2NRSNE A& NBIINRSR
same is the case with uncertainty. The expressions
Gdzy OSNIU I Aylueée YZ2YauSNE | yR
appear in about 250 scholarly articles registered in
Google Scholar.

However, if uncertainty is a monster, it is thanks to this
monster that life is livable and fascinating.

L vOSNIFAyGe Aa RSLIAOGS
Ad apted from Marc Chagall, Palette (1974), The Metropolitan Museum of Art, New Y
USA https://www.metmuseum.org/art/collection/search/493731
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Entropy: a measure of uncertainty (2)

p>)

b

>

>

Uncertaintyis not an enemyof scienceor of life; rather it LT S

isthe mother of creativityandevolution

Without uncertainty, life weuld be a Gudzfka@ S
602 NB'R @ndYcbnceptssuchas hope, will (particularly,
free will), freedom, expectation, optimism, etc., would
hardlymakesense

A technocraticsystemwhere an elite comprisingsuper
experts who, using supermodels, could predict the
future without uncertainty, would also assume full
control on the society

Fortunately,this will neverhappenbecauseentropy, i.e.
uncertainty, is a structural property of nature and life.

Hence,in our view, uncertaintyis neither disordernor a .; B Bl
a 0 URK A. yHEWE could the most important law of ' yOSNIFAyde As RSLIAOGS
phySIthhe Second_aW)beaa 6 Iu I:K 7\ y. 3 8 K Adapted from:MarcChagall,Palette(1974),TheMetropolitanMuseumofAn,NewYc

USA https://www.metmuseum.org/art/collection/search/493731
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Entropy: a measure of uncertainty (3)

A In a deterministic world view, there is no uncertainty and there is no meaning in speaking about
entropy.

A If there isno uncertainty, each outcome is accurately predicted and hence therenareptions.

A In contrast, in arindeterministic world, there isa plurality of eptions This corresponds to the
Aristotelian idea of A h(katin;potentiar Englishpotency or potentiality.

A This view, also is consistent with what was vividly expressétibgaud67]:

oEntropy measures freedom, and this allows a coherent interpretation of entropy formulas
of experimental facts. To associate entropy and disorder implies defining order as absence
freedone

Brissaud J:B. The meanings of entropy. Entropy 2005, 796&doi: 10.3390/e7010068.

A The existence of options entails that there is freedom, in the following sequence:

entropy T uncemtaintyt > plurality of optionst— freedom
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Entropy

Entropy 2021, 23, 1356 10 of 38

Evipomia dvvaug / potentia

[x] = E[-In P()]

entro py uncertainty plurality of options freedom

Figure 4. An attempt at an artistic representation of the notion of entropy. Uncertainty is depicted by Marc Chagall’s Palette

(adapted from [105]) and freedom by Marc Chagall’s Self-Portrait with Seven Fingers [106]; d0vaig (Greek) or potentia (Latin)
is the Aristotelian idea of potency or potentiality.
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Understanding the life through an entropic view (

A Given the dominance of the negative
connotations assigned to entropy,
many thought thait makesiit
impossible:to.understandflifavhen
the whole world is ruled by the
Second Law of thermodynamics
NEFt SOGAY3T SyidNRLR
become maximal.

A Their perception ishat maximum
entropy pointsitoward/death and
annihilation Therefore, they have
thought about an antentropic or
negentropic principle governing life,
biosphere, economy, etc., because
these convert things which have less
order, into things with more order.

https://en .wikipediaorg/wiki/The_Anatomy Lesson_of DNicolaes Tulp
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Understanding the life through an entropic view (

A

A

Schrodingeargued thatd?h K bnd 1y
2riNBskn YA auYon (FrSStReantrdzk2 Y A a

Schradinger, E. What is Life? The Physical Aspect of the Living Cell; Cambridge University Press,
Cambridge, UK, 1944.

At the same time, he did not mention any
20KSNI aft AFTS LINAYOA LM S¢
ond Law that would drive life and

evolution.

Ina rather metaphysical context, assuming
a nonstatistical definition of negentropy,
others see a negentropic principle
governing life, biosphere, economy, etc.,
because thesecconvert things which/have
lesscorder, into things/withnmere-order.

' _Erwm Schrodlnger a

\Whatis Life? & | Skl
‘Mind and Matter

U0KS {
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Understanding the life through an entropic view (

Themeaningof life

A

If we seeentropy asunecertainty we
also understand thalife is fully
consistentwith entropy

maximization.

The humannvented steam engines
(and other similar machines) increase
entropy all the time, being fully
compatible with the Second law, yet
they produce useful work.

Likewise, the biosphere increases
entropy, yet it produces interesting
patterns, much more admirable than

. . Compare Earth With a Iifeieés planet. Where is uncertainty
steam enginedl.ife generates:new greater?In which of the two planets a newspaperwould have

options andiincreases uncertainty more eventsto report everyday?
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Final theses on entropy

A

Entropy iis-a stochastic concepith a simple and general definition. Notably, according to its
stochastic definition, entropy is a dimensionless quantity.

As a stochastic concepntropy can-berinterpreted asadmeasure.of uncertaifggving aside
UKS UNYRAUAZYIT oO0dzi 20a0dzNB I'yYR YAat SI RAY:
The classical definitionf of thermodynamictentropy is net-necessacgn be abandoned and
replaced by the probabilistic definition.

Appliediinithermodynamics)the thus defined:-entropy'is the-fundamentah quamthyich
supports the definition of all other derived ones.

The entropy-concept iscequipped withdthe principle,ofimaximumentrapych states that
entropy tends to take its maximum value that is allowed, given the available information about
the system.

The tendency, of entropy-to-reach-asmaximumris thedriving-force: ofrnatural-change.

Life, biosphere andsocial processes arecall consistentiwith the principle.ofimaximumyentropy
Fa UKSeé | dzZa2YSyu dzy OSNUlFAylued ¢KSNBEFT2NbBXZ VY:
them.
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Mathematical formulation (1)

We consider a stochastic (random) variatdgotice If the variablewis discrete, i.e. it can take any of the values
that we underline stochastic variables to distinguishwhQ pH8 h | . with probability
them from regular variables) and we denote its 0 k U(w) A [’3{(‘0 w}

distribution function (i.e. probability of nen - . . .
exceedance) and its tail function (i.e. probability of then th_e sequencey def|n_eS|f[s probability massfunction. If
exceedance), respectively, as: the va_rlablels continuous,i.e. it cantake any real valqe(or a

o o N value in a subsetof the real numbers),then we define the
"o h 0{e h'@e) p "W 0{(_1)/@ W probability density function as the derlvalgve of the

where P denotes probability. distribution function. &G
Qa )h N

Distribution Distri_bution

function of func_tlon of a

a discrete contlnuo_us

stochastic sto_chast|c

variable X variable .
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Mathematical formulation (2)

& From generabpostulates-about uncertaindy,
unigue (within a multiplicative factorimetric
& results, senves asthedefinitionf@ntropy

& For a discretesstochasticarariable

oh E Ind w

P In P
j=1
& For accontinuous stochasticavariable

co % ¥ P ;u'f ',
ol 5[] [l IS
X ﬁ(x)fx) X \yosNIitAyle ra RSLIAOGS
(x) Ad apted from Marc Chagall, Palette (1974), The Metropolitan Museum of Art, New Y
— 0o USA https://www.metmuseum.org/art/collection/search/493731
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Conservation Lawsandthe exception ofentropy

Mass Energy [

e @2 @

® U9 ,
CH4 + 202 = COz + 2H20 i
E, + K = constant
Momentum 0 I
/ \\\\\\\\ I
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Entropy maximizingistribution

A In studying the material wealth A For any background measure

(or income) in a certain society, I, after incorporating the
current or pastwe assume:two constraints to the entropy with
charactefisticcquantitiesthe Lagrange multipliers, the general
meanf;, which is related to the solution of entropy maximizing
total energy available to the density is:

society,and anwupperilimit.of

wealth (oriincome)n which is

mainly determined by the _

available technology (knowhow) fx) = Ap(x) exp (_ Z bigi(x) )
and thus we call it technological '

upper limit. We define the ratio:

h — P JosephLouis Lagrangs

https://en.wikipedia.org/wiki/Lagrangian_mechanic
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Entropy maximizing distributiowith Lebesgue
backgroundmeasure (1)

Assuming a Lebesgue background measure with

T(@ pPI_6A0K < 06SAYy3 | Y2ySial NE

(e.g.,/ = USD 1), after algebraic manipulations,

we findthe entropy maximizing probability

density itobe: .
b e bx/u 7

After algebraic manipulationsye find the maximum:entropy:

U HenriLéon Lebesgue, portrait
— by an unknown artist, 1929

®lx| =b(A) +1 1 4 = ®d(u, A
[&] - ( ) + 1n ( ﬂ.) + In ( ( A o 1) b( A) + 1) - ([.l, ) https://www.britannica.com/biﬁgcr)ar\:irggssegnjg
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Entropy maximizing distribution withebesgue
background measure (2)

15 1.5

Entropy, @
Entropy, @

I
|
I
I
I
|
|
I
I
|
|
I
1

1 2 3 4 5 6 7 8 9 10 0 0.5

1.5 2 2.5
(a) Technological limit, 2 (b) Mean, [

Maximum entropy-as a functioof (a)the techmnolagical limitzfor constant meary = 1and (b)the
mean f/ for a constant technological limit)= 2.958 The red dashed lines correspond to identical
cases in the two panels. The green dotted line in panel (b) depicts the maximum entropy for the
infinite technological limit.
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Entropy maximizing distribution with hyperbollc

background measure

A

1
If we choose a hyperbolic background measureg i fu(x) = 5——

leavingxunbounded, and constrain a generalized mean, consistent with
the chosen background measure, then the entropy maximizing
distribution comes to be of Pareto type, with density

flx) = (1 +é )_%‘1, >0 gﬂ?;%’e)?aﬁg& r|]S known as the H |

~ = Vilfredo Pareto
Maximizedentropy for _ 4 (184861923
hyperbO“CbaCkground measure @H —_ 1 + lIl f —_ 1 11’1(1 + A/ILL) https.//en.Wlklpedla.org/WLl)q_/\F{gfrreetc(j)
Entropyfor the Lebesgue =1+&+InE=1+ —In(1+ ﬂ/u)

measurd (0 pr_

1+A/u

Note that: @y <P <1+ 1In (%) = Ppyp |
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Entropy in typical distributions

10 10
— Exponential — Exponential

= = = Gamma

e ExpOnential
= = = Gamma

= = = Gamma
----- Pareto

fix)
fix)

0.1

0.01 0.01

0.001 0.001

A A graphic comparison of thexponential distribution ((entropy/ = 1) with Pareto density
and the tweparameter gamma density, theehaviourof which is opposite to Pareto

A Note that,in Pareto distribution and-gammalidistribution; .entiopg = 0.884

Koutsoyiannis and Sargentis, Entropy and Wealth 41



Entropic measure of inequality

=mmEi1]1992 2021
While for a constant background density equal to the g
inverse of the monetary unit (i.epd_ x E Qéqual, e.g., ) §
uz | {5 M0 UKS SYuNRLJE LINROY B
wealth (even ik expresses income), if we change the i
background measure to the valgd® hx E A Oidthe R S
. . ¥y Ly 7.7B
mean mcom_etlne cqmﬁaﬂ,ua_emﬂ)ycaaiculaete@retm_tr@py IS a {3 pedple
measureof ineguality Calling the latter quantity i
standardizedcentropyand denoting it a®,(x) we get: Y
5 55B people.';‘

U
Py [E] = ‘p[ﬁ] - 1“1

0.1 1 10 100

Income mountains
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Entropy: From the ancient classless society to
modern stratified societies (1)

ﬂ @ Energy © Life expectancy

@ R mberA =—>1 = 23000 —~
A emempoer = = = 70
U ) o
) . = 20,000 60 E:
A  The meary, is related to the total energy available to 2, o 5
the society 3 3
L ) . . o 15,000 40 %
A Theupperlimit of wealth (or incomejn is mainly B, o
determined by the available technology (knowhow) 5 0 =

and thus we call it technological upper limit. g 10000 i

;_? 20

I.T.lg 5,000 10

5.000 10,000 15,000

GDP per capita per year (2011USS)

GDP per capita per year related to consumption of energy
b per capita per year and life expectancy; global average 487
2011

Maddison Project Database. 2018.
https://www.rug.nl/ggdc/historicaldevelopment/maddison/releases/maddisprojectdatabase?2018
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Entropy: From the ancient classless society to
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E-Ej 50,000,000
m o
8 2 5,000,000
5 E
= 500,000
=
= 50,000
<
g 5.000
500
50 -
10,000 1,000 100 10

Years before present
Power of the largest prime movers in different eras

Sargentis G.-F; lliopouloy, T.; Dimitriadis P.; Mamassis N.; KoutsoyiannisD. Stratification An EntropicViewof { 2 OA S & Qa

Structure World 2021, 2, 153174 https://doi .org/10.3390world2020011
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An entropic view of the distribution of wealth through
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Entropy: From the ancient classless society to
modern stratified societies (3)
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Entropy: From the ancient classless society to
modern stratified societies (4)
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Entropy: From the ancient classless society to
modern stratified societies (5)
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Entropy: From the ancient classless society to
modern stratified societies (6)
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Entropy ina classlessociety (1)

A

In prehistoric societies the wealth could be
measured in terms of the available energy per
person. We identify this with the incomeand we 1

set x= 0to represent the energy that assures p=0

covering of the basic bodily energy needs. }“;g

With absence-ofitechnolegyi.e., with technological b=1

limit /= 0, the value x= Qis the only @ptionand = - ) P =—oo 5
the entropy is- lﬁoqlfhe(ﬁlriﬁlgallcauéd)ﬁ;ﬂlﬁnSndl f SPBBR ZLWUAZY 1T yYR
the -ke erSoyhll NPRifladSaZlasdedh ey FASE | Of  aaf Saa az20AS

0
- 0 1 2 3 4
£ b X
L. Primitive classless society
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Entropy Ina classlessociety (2)

A Most probablythis corresponds: o
the so-called huntergatherer
society, admired lbythe\Marxist
literature as the ancient communal
ownership and aspired also for the
future in a modern form.

BT o E
TR TR |
B oo O

;

A Apparently, Marx and Engelgere faithful to the
deterministic scientificcparadignof their era, which
they attempted to transplant to history and sociology.

0
- 0 1 2 3 4
TR b 8
L. Primitive classless society

x
= 05
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Entropy Ina classlessociety (3)

A The popularity of their ideas even today reflects the fact
that the deterministic paradigm remains quite strong. In
it, entropy hasmogplacgelet alone in its connection with 4 £

freedom. =0
0.0000350% A = O
- N=0
0.0000300%
b=1
- frh = —C=D
>
= 05

0.0000250%

0.0000200% -

0.0000150% -

0.0000100% - classless society (All)

0.0000050% L "
primitive communism (All)

0.0000000% - primitive communal (All)

t T ; ; .
1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000

0
g o 0 1 2 3 4
Primitive classless society
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Entropy In prehistory

A At later stages, as knowledge was developed, the
technological limitmpwas increased. The mean wealth
> also increased. It is plausible to assume that the
rate of increase of always followed that ofn

=05
A For example, at some phase of the development, the A=2
mean wealth/ was half the technological limity =1
A At this phase, entropy maximization suggests that tho ‘;’;%

wealth was uniformly distributed among people. < .
Uniformity meanstthatpoor-andirichwereequally —
probablet-not that the wealth is equally-distributed

among ;pﬁ;qme

1 2 3 4
X
Uniform distribution of wealth
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Entropy In antiquity

A When the technological limit increased more than
twice the mean wealth, entropy maximization
suggests that the distribution became (bounded)

exponential. ! »
A This means that the poor are more and the rich ﬁ;MSS
fewert but richer than before. =2.958
A This diagram shows an intense stratification, which {: 0.703
=0.922

has been observeth antiquity with societies =
controlled by €lites -and intenseninequalityywhich = ©-
could bettranslated-also as:slavery

|
|
|
|
1
1

0
— 0 ) 3 4
b X
Distribution of wealth, inequality and
— stratification in antiquity
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Entropy in Middle Ages

A When the technological limihcreased further,
entropy maximization suggests that the distribution
continued to be(bounded) exponential. 1
A Againthe poor are more and the rich fewerbut
richer than before.
A Thisgraphappearsmootherthan the previous,-hut
still with intense stratification (monarchies,
feudalism)),which were the general motive of socie ;i 05
worldwide before the French Revolution (1789) anu
the Industrial Revolutiomvhichfollowed.

4 !

> 0 1 2 3 4

T~ v T S
T R

Distribution of wealth, inequality and
stratification beforeFrenchRevolution
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Entropy in technological revolution

A In modern societieghe technologyhas
increased:the.upperilimibobpessible wealthfof
individualsby so much that practically does not
put any restriction in entropy maximization.

A As a resultentropy maximization of the income
distribution of individuals, with the only
restriction being the total income of the society
(or equivalently, the average income per
individual),resuilts iin €xponentialdistribution

v |
0 |
o 0 1 2 3 4
P X
Distribution of wealth, inequality and
stratification in modern times
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Entropy in technological revolution

A

This appears to be the natural distribution that
IS connected to a stable economy.

Careful inspection of the graphs shows thasit
not only the richestwhothecomeirichersas
technology evolved. The pooralso-became
fewer and the cunves{x) moved to the right.

This means thagverybody,on the average, E 05
becamerfichethanks to technological
evolution.

0 1
md 0 1 2 3 4
P X
Distribution of wealth, inequality and
— stratification in modern times
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Introductionto empirical investigation

Two oppositefforeesrmodifyithe natural
(exponential)distribution:
Anorganized:society-redistributesincomeand
wealth throughttheir:transferal from-the richer
individuals:to:the-purer bynmeans of several
mechanismge.g. taxation). As a result of
redistributions, (a) poverty below a low level is
eliminated; (b) the middle class, becomes more |
populated and amplified; (c) the rich lose income!
On the other handthe actions-of-economicl/elite
LddzN& dzAyfcAshake of NS hillSINI & K I
wealth, tend to modify mostly the income
distribution tail, converting it from exponential to |
powerlaw (Pareto) The €ffectsof this-farceron the e
income distribution-are toi-(a) increase-the numbg = =
of poor; (lb)diminishithermiddle class;and (c) -
benefit the richest

At the same timethe elites advanee)bothithedechnologicahlimit-and the average wealtaturally,the A
bdRe@EnyEO S ¥ Snblagy 21Favelh S QKIYH 2t 1ZeF@itivk YiRof HiESINLI S St UK | NE
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Dataprocessing foempirical investigation

A

For our purposewe havessearched far-data.giventin higheroresolution than: usually tenths of
LISp2LI S Qa

In the retrieved datathe information @bout the tail (the very sich-people)-issmissasghe data
valuesendatsomeleveb A G K (0 KS I a0 o0diyyOK ZASNH® I IFA

It is thus crucial to find a wap extrapolate the distribution functiontheyond @and estimate
expectations based on this extrapolation.

It is consistent with our theoretical framework to assume that beyanide following
approximation is suitable:

flx) = e ¥k = F(x) = ke’ = kf(x), x2c

Algebraic manipulations allows to estima®¥ for the expectation of any functiog(x), by
replacingsB,, kK and bwith their estimates. In particular, for the entropy we have

~ ~ -~ (0
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lllustration of the entropic framework using incordata from the WSAdoryear20] 9left) probability density;
(right) tail function (_probability of exceedance).
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A

In both cases, the incondiistributionis
consistentwith the principlecofrmaximum
entropy, and in particular with exponential
distribution.

Yet the effect of the elites is visible, as the
distribution tails exceed those of the
exponential.

On the other handthe data ¢lo motsupporttheweHny vz 6ay/20auy="nwhighiis NI
consistent with the Pareto distribution (with a specific value of the tail index).

Specifically80% of the income is not generated by 20% of the population, but by n
than 40% thereof, which is fully consistent with the exponential distribution.
Interestingly,th &K S0/26 ry a1 K ¢t caNdzf S #areta rdle”, BUE theShistoricdl f S
investigation performedevealsthat the Italian economist Pareto did not suggest tha
but later authors leaded him withthings that he neversaid

et

| results

effort ,
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Study of the elites (1)

& Themosttelling
evidence:about the
type of the distribution
and, hence ;the
appropriate
backgroundrmeasure,
is obtained tbysstudying
the distribution tail. To
study the tail, we do
not need to examine
the entire population,
l.e. the entire range of
the variablen

C2NbSa 2hw[5Q{ . L pufswivrdeslcomwtidnaiey L { ¢ HAHMEZ

A In order to empirically study the tail of income distribution, we used data for the net worth of richest people
the world (billionaires) and the evolution thereof.
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Study of the elites (2)

x> X

(x

Probability of exceedence, F
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Conditional probability of exceedance of the annual income of the richest persons in the world. The

income per person was found by subtracting the total net worth of a year from that of the previous ye
For the years 2002 (lowest average income) and 2021 (highest average income) exponential aqd pc
law trends, respectively, are also plotted with dashed lines of the same color (where in the left panel
green dashed line for 2002 is indistinguishable from the continuous line).
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Based on these data and with focus on the distribution tail, we concludedtieagxponentialitailiis
not uncommon while thePareto tail appears particularly-inranemalous: periads

Impressivelythe latest period of pandemic ¢esultechinrunprecedent profits ofdhe Irichest;with a
clear IRareto:tail.
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A

It is reasonable to assume théite economiceelitespursue argreatensharse f-the.community
wealth.

¢KS YSIya (42 AYyONBlIaS StAGSaQ LINPTFAG&En OSN
attitude to control the world Their endeavor becomes more efficient and acceptable by the
society by several means they use, sasltbycoverstating existing orn naxisting:threats,;and
then by presenting/themselves asiphilanthrop(@g. by funding nongovernmental
organizations dealing with these threats)d worldsaviours

A %
1

entropy and hence
delimit freedom In turn,
this will lead to
decadence, whose signs
are already visible in the
Western World
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