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Abstract: General System Thinking is a theory of an object under concern to be taken as
organized fundamental frame with objectives and constraints. This author looks into the meaning
of decision making taken into account as “human free will” and “natural causality”, so—called,
that is to be said. He enquires into the concept of purpose in its human and social dimensions. He
works this at this paper, by Japanese language translating and analytic review on Carsten
Herrmann—-Pillath’s paper which is the conceptual frame—work in terms of  Entropy, Function
and Evolution by use of so—called “Naturalizing Peircian Semiosis”. Major concerns here are put
as focused on Semiosis shortly as information meaning and function structure. Entropy is
introduced here as a clue of quantitative index for potentially measuring human quality scales.
Keywords: information; functions; Jaynes’ approach to entropy; observer relativity;

maximum entropy production; evolution of functions; Peirce’s concept of semiosis;

semiosphere
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Translater’s Summary
This is an outline of Carsten Herrmann-Pillath’s paper :”Entropy, Function and Evolution:
Naturalizing Semiosis, Entropy 2010,12,197-242.

He has paid his focus over wide and far aspect from a point of view of Semiotics, which
Is realized within a category of System Science Philosophy, regarding such as artefact and
bio—body concern. He has especially concern how it is to be physically related in the terms of
Information generation and energy throughput on the objects.

He primarily takes Peirce’s philosophical idea which is constituting of a triadic framework as
Object ~Sign “Observation(Manifesting being) and he extends to lead his eves on informatic
mechanism and dynamics interpretation.

Entropy Is a central term In this paper. He reviews both fields of Themodynamics and
Information Theory. He takes , in this sense a way of quantitative scale into a state of higher
hierarchical — function(order) which constitutes of the natural and/or the societal states in
connection with the state of lower ones. In order to the purpose above, he has payed his focus on
application of Jaynes’ Maximum Entropy Principle and the Peirce’s triadic framework I.e.
(object and sign) with observer.

Brief of paper are follows:

1. Shannon entropy: as entropy without constraint in relation to the object of taken as
information matter.
2. Entropy of Constraint : as functional model with physical constraints caused from physical
effect/interaction by any manifest, such as observation(experimenter; interpreter)

3. Substantial Entropy of the system under the focused : a difference between Shannon
entropy minus Entropy of Constraint. Jaynes Maximum Entropy Principle says this difference
naturally is to come to converge to its maximum value.

4. Jaynes’ Maximum Entropy Principle says the object system holds the maximum free energy,
in another word, active potential(capacity) under its environment such as field of temperature,
field of electro—magnetic , catalyst, enzyme,etc.

Any change from environment causes entropy changes to the object such as physical quantity of
the object space, such as cell, plant,etc.

5. A view from human economic side is mostly focused on entropy production caused by
constraint enforced by human. This production of value sensed by human, is commonly said as free
energy consumption or substantial work energy and it comes to the maximum value by the physical
law.

6. Indeed, the consumption of entropy of above item 5 Is converged to most ordered leveled

state, such as thermal engine efficiency, crystallization formation of molecules. This is termed
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as Maximum Entropy Production.

7. Thus, the above leads to be described as the conclusion as following;

(Jaynes’ Maximum Entropy Production)=

(Shannon’s Entropy) — (Maximum Entropy with Constraints of object)

As for Pillath major interest, he puts on the biological information structure undergoing
evolution. He uses two of principle here, which are (1) a triadic thesis of Peirce s Semiotics and
(2) Jaynes Maximum Entropy Principle.

He has presumed to compose hierarchical level of ‘triadic’ frame bases such as nested
neuronal web network structures of supervenient/neuronal crossover information passages.

This writer, myself has naturally an interest on the author’s philosophical passage of reaching to
his conclusion. [ have also reached to recognize that he has been deeply influenced by Professor
Searle of University of California. It means Searle’s philosophical terrain is in combination of
Epistemology and Ontology. Searle’s idea is that matrix composite both of the Epistemic
knowing constitutes of observer and sign, and the Ontologic one does of observer and physical
object, respectively.

So, Table 1 in this paper, Pillath kindly shows category of functions by 2 x 2 matrix. This
Idea Is quite meaningfil and encouraging scope to our further analytical extending . At this note, [
remark as Biological function , it is positioned at the element composed with Epistemic object and
Ontological object means.

Regarding to self-reference paradox, [, as a reader, has honestly very curiosity what he means
of. What is supposed who is highest end-observer? It is yet resoluble. He puts the first, a
nested neuronal web and the second, a communication other— body—beings in vicinity are as a
rescue out of the paradox. He positively takes concept ‘qualia’, which is another transcendental
being, like as reason of [mmanuel Kant world. He also suggests recent advances of physics, for
instance, Super String Quantum—Gravity theory, and further hypothetic connection of idea of
Parallel universe and Super—venience information order. Though these item Is yet beyond
concrete scope of this paper, Jaynes Entropy application under the frame of Peirce’s Triadic

Semiotics will be making sense as engineering scale of complex of techno—social paradigms.
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F 3L : Carsten Herrmann—Pillath

B4 ¢ Entropy, Function and Evolution : Naturalizing Peircian Semiosis”

Yo # &4 : Entropy 2010, 12, 197-242
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rae— S ~DOFIER, LT, ZNHOH—5ThD Peirce-Searle DOFL-HamlZfERAE T
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|2 T3, Salthe 1. NERE internalist SFMEBFE externalist DOFRJE LD D X BIZL TUVAD Jaynes
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M7 % ENE T D, T BAEMYAT LA TOT RV —EHK energy flux Dig KL TH D,

LT, H#BIZIZ ST DT BB ARHLHZ LA TN T 25, OE D13 KT 28E ISL D~
2 ALBIHF AR e = b — DT a e AL U TERL T 22810725, SRR (BI%0)
DZERNT, ZORR AT KB ITHHIKISME constraints OEEHENMEN IR L T LA k3
HHDTHD,

ZOHKISEHIE ST e =D OX v T EEFRTHHDOTHY ., Layzer, Brooks and
Wiley, 38X Salthe 1ZX» T A LT OB TNA,

JAGRSC 4.1 8T, FB IO O EE R BARICEE T D0 O EEEEZ VD, LT/ 3—
ARG F i Peircian semiosis O HARFALTHD, ZAUTEEITHY, ZORREZDRR AT I
LELWEL, ZDOREFEZ DOERE (BI%) Lo REFELWEL, ZL TEZORREZZ DOHNTRY
72p8RE (B0 L7260 THD,

ZOBERITFFTE DL TOLKO T, 717570 (11) ThHDH, 7 <L T, /" —AGL ik () THD
T T H 7 ar abduction (X, B IHERIZES T D Jaynes DRIZRUTeb D&%, BARTEHROM
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Deutsch (Z&o TS 7ZEICREGEERR OB 2t 50D THD, ZIUZL- T /S—AD
‘Firstness” DFLE BEE) IOV TH LWEBEZ DD T 282D,

R SCTIE, 74 V7 qualia OB 2250 > CTiame 75, Hayek OIREDOHITIH-> T, &
FL, 7AVTIXO LS DORERE (B3 THHZ AT L5, ZOMRE (BI%0) 13 B S Y 2
TLEARLETHALDOTHD, ZO%HE. ZOHACSRIEWE Y AT AT, B 22 R4t
self-referential DR fRIRT D7D OHERE (BIE0 A L7209, Z7A VT I, H ARRAFAYIZIEIR
(ZEND, ZOZEE, ZA DT IIRHE] “mental” #illG & U TS HIE O FAEHNL 245 OB O T
<. RE5Ff semiosis ~D HIRFEH) T 70 —FIZB W T AT T v 7 G iiE G A5 DL T
%o

1.1.1 AR, BB L= har— (FiR3CH 2.)

“information’ {Z-2V YT Shannon DFLE HEE) 23, 7 —FlE O E &M 5T ITE A H -7

DT, BEWEGRIZOWTIMICB NI RIICESNRNWEE Th o228 2T L HHIL TV,
TH M I OIZ Lo THRBEINTZA 2O HFEOEHITIIR T N TIZE> TS ELN
TV T=DThD, FE, FEFIZTUIZUIL information’ 1, Shannon DAV F /L 7afl L3 E
ST BIRDER DAL LD >Te D Th o7,
A XOHF L THDHE hre’—Entropy E/C, LG mCRB\W T, LOREI 2@ N HAES DR
Ands, fEEICE 21, Shannon D= 4/LE—& Boltzmann D= ket —EDORTOFEA L
DOWHIZIESNTNW=LOTHD, ZITIE, = bt —0R )ik (e & 7 —4#7m
BT DT REASOEAMBIFEHN TOEKR Th -T2, E2UE ERGFHHEOaANOHFHE
([ZDOWTOENEW TN I T,

LNLERBE, =27 aty v o0 TOZOEROETT (FEE) 1ITE HIREETOL -t
HIHBHYRL ~L TS Z[34)Y, = bt — LB IRGR AT M E DOV IR D BR A ML T 52803
TERNWTVD, T72Db, [EROTERRERDN, TOUBF TERTILOZZATHTEX,
WOFIE BER) 00T — 2O BEWREAIIH T 22 R TOZRNW D TH (357,
ZOBIIT BT HE, Shannon [HHREEE ORI P LA B X across L TOEA, EX4{bLEh
DINTRA D, FAULIVIRWEMFL S CORTITIRTHDTHD,

LML, ZOZETFE, OEDDHERTHH L UL Fime = hrt— ORI OIS oV
I EDINTHESL T DMENDZETHD,
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L1.la ARERRMELEREOM TR (FFRSCH 2.1.)

BORDRBAB T ~DYAT D27 70 —F (3, ZO RGPS T ITHE N TS e T

SEBALTVNA,  Shannon FUEBRICRUVNTIE. ZOE R information 138515 genotype IZHTEES
NHET D MIBE R DOBRITAFET DRI E FTREZR R I DR AEZE R L D] DBILR VOB IR T
BB, TN FEENEND JDALHE, BIsFH genotype 13, REVM phenotype DA A=,
ZOREFHHELTOHYOEDO% BT T 25 DL TULFITHD TIXARW, B{5 1 genotype |2
BWTiE, ZOFEIF phenotype 12-DUVNTD ‘information” |IASIEEL TRV, H L., Bix
genotype &FELAY phenotype EDEIZ DUV T, 244 Shannon 33E 7 v 2% 2 572 61%. 255
MEZ T HMN LA TT B RSN DIHEBMOIREZE ML, BAREL TR > TWDEW) BflilaF 5
W TTLD, ZAUTZ L ST DAERD ZLHIH O BB BNV TS ETHD,
ZOZEN, FEMMOHH THY, BI5F" gene” DFEIE (BEE) 23, DNA 2338 RS TUURE, F1-4
D WFFRF AW FRIEER  biological information” DEFEEE L C. ¥R TEXALIEEL QU=
23, BUETIE, AR BT, BIa 1 gene” OFLIE (BES) 13, BIOBRWARRETH DT EMNGIE
BHENT2DTHS,

DFEY, EWTFRIRE WA Db UT T TICERRIZOW T, [REMIZEE>TWD
[40]Y, ZAUTED T TOI AT LR NS NDH D THHA, BlfE, Emit S 7~
1 —F Biosemiotic approach &L TCUNHKL-2-0&HA[106]V1: 5+ gene IZHIML cell NHAE
reproduction (ZHEDDBHMEIRT AT LEL TRIBREN OB D THLME N DD, EZTIE, D7kt
AW PRI WA TEW T D EAL unit 1, MG cell THD, bHLAAINEHMZ D5 ELHH[42-
43]%,  DIONDBEWFHIEREFESH O, BB development D7 BB ATHELRZNLD Th
Do ZOZEIE, IO D Shannon FHFRICHEN TS HFHRO BEOMFLRRAIEE information
quantity measure &L C, &AL L THERRDIRAEZE[] state space 23FEEFH Ontogenical (231>
THERDEMEN DT80, FEVH phenotype TOIFHMEIL, BIr T genotype TOIEFHRAEIVE
BBICREND THD, ZORIE, ODEDDMBEDTA T A7V THEIET 2D THD,

ZDOZODMOFERIIMEE T 0 Ao TRIAESNDDTHDHHN, ZHHERE development T
»5. R development IIA KA 7 2 A causality process THY ., ZZ TiEfs+7 genotype
LRI phenotype 3272735 T< %,

A FRIRIEMENI HFRIZOWVWTORELT, A I AHICBE TV T, Bz FRITERE
genetical reductionism & BEIE H IZOW T, AW B ISR 2B W TR 73
RS ZDDRFEREIN TUOBNZEIUI R ETH A, AEREIRB) 7 11 X causality process &L TDZH
£ Ontogenics CTl, 24U Shannon FIE L THH D3, & # information D123 EI U7 Az
F LT, Ay =D OEDDfi e AR DS [ EDNFELNEVREIZRDEI TH D,

ZHUE, b LEZVFLOEDD event DSHA[EERIFIKRI DTS AHLHL TV F %, & DD RKIZE
2% event WIKSABLY B DT VA L& I L0009 0, 7 &b E )72 Ak R
causality 235, FD event ZH L, DSESITEREZL 22V 26 Shannon B2 BRI, [HHRO &I
FoleK B b EAmEL T D, Dretske [4428L5720 IO F i CHIEIZSNANETH
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%, OEVEE meaning 1%, 1 information &IFARAIIZEIRL TORNWEWDZETHD, ZDZE
IThhbild B % OFFEOENWDT- 2 ZAVUTALTh S FEEANZIEFR — O3 FES | fFHeEL
TR B> THED DD T D, EHUTSCAR context IZIKAFL TNDHDTHD,

ZO B AN DT T EoE D IS AN causality iR information DB D [&]—
PED KA EAWELF TOIEARNHB IS D> TS DESDER THEAHELDOE— A
LASEHN - — L ATV X —ThHEE | B —LDBRAPDICHLM LT, FEE 00
MERELOLRET D, LOLRND, BIEH 1T, BHITIIEF23, ROF0 DR THOLLE
LIFFEFRLIRNTH A, LinL, M, ZAUTEAERIOWE I EL TV, £1Ud, 57
TN B OMRELTRETHTHAD, ZHUL, BT ORMEENEN, 728,05 i a7
‘classical world (ZEHERIZAER LZRWDNITKRET 28 o LG EERIZ2 G~ Th 5 ZUElE H~D
A TE A~ DTHIR D LIRMEDIRND T o T, BUR LR IR B | BeD T AT AR L3
EOINTH TN L TOBNIIHLSTNWDDTHD, HoEBIRWERHEL T, ALK causality &
18 ¥ information &1, SO O FANZIRNDENIHD THD,

ZO PRI TR D ZEEFEHL TV D, LG DM 7 ae % B2 DLEIT, 2R

Shannon DAV FINIHEILDET BN, ZIVET, ZOREWVTFIZOWT, fFHREH OFLIE BEE)
LLT, R T2 L THDENDLZEIZRMI e b, ZO#EmI TG B HE EIZ 25 TH A,
ZHULEBRIT, D Eb oD AT LDy T VT DIREEIZHHEZAITHTEL TO T, 2
MEET=O DRHERMET 2D THD, AW PO RS I T D08, WO FLIE
(W) 1T, ZOE idea ICOAKBEATHLORDH D, FTHIUTERBETE # ‘environmental
information” [28,44E VR Th D, ZAUE, HH—FANTBIZEEZ 1O RRE (ER) ThD W E
TODVAT A a BEXORbNRHHT, VAT L aPMIRRE F IZHY, VAT LD X G IZHDHIIIC
5T, AR causal ITHAIZHY T AL TCNTETHLOTHD, ZOHEIREE Gk
B 7 OFEWMEERT LD LT Tl T2, HHOTLE BEE) 13X, %50 sender 31T 5
receiver DAL, IFZUDITMIZL TONTWDN, THFBMOB@LA, b DD AT ATy
TIFDE ZDVAT MNURIE L, ZOFH =DV AT LN G DD F ZIHERE infer 375, Liz23>T
GIIARER causality &3 7 AN ERN 5D Th A,
W T, BIEENZOH TR T, EROBRCTERR Oy 7V 7R L CGESREETH
%o ZZIZBWT, Db IUI >EOBEERFEGMICET 2812725, 772 bIE# information O
b —fRA072 0 BEE) 1397 Clo, Rl semiotics (235115, K0sEa2 XU m > T bE
VIOBDTHD, ZhUE, FED, SOICFEMICERBELIZWEE ThD,

1.1.1.b. JE#EL Jaynes DT hub—Fovs (&) (FERSCH 2.2.)

Shannon & Boltzmann O bt —LtDMTiL, Z 2 ORI LR TH D, Ll
B, ZONIL, H—I AT AIZEALTOATHY, Ay TN L TNDHY AT LZTEAEL TV,
HELEH DV AT LDTZOIZEZHNTEHOTHY , BRGR OB MR BIZ oW TORD Tl
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IRINSTeD T D, LTeid > TZOMEE R T bbbl s TUIRERLDTHD, BHLA
WIZETHFRIZOWNTOL o &b —RAYRTERIFBRBIF R OFLIE BEE) 2 BEHRATEL THD28,
BT, 2o ERIF= U e — O SR EBIRL T TR 2GR F O ORI R GFT Ch &5
(4417, ZAUTBERE (HER) OFtiE (BER) Tho, BRELFHITHEE M) (Lo TRZSNDIE
HTHY, BEFROAERK 2R causal process |24 2HDTHD, genotype/phenotype
DX OB TIE, genotype (ZOWTOIEHREIERK T HDIX phenotype ThHo7=, Zivid, ALK
IZDOWTODLIOINDBILENHLLDHHDTHY, phenotype 235 genotype ~DIRD XX MEEHERR
TAZEPRA A= TEAT-DOTHD, ZOZBAIL genotype DEEIE (S 23 phenotype (22T

DIERATER T HENIDNR TR THHHHZFRHOL TWT, Weisman EFZ2 5O TRA X —0 4
> Neo-Darwinian /74 A LD CARIZKEHEZINOHD THS :genotype (% phenotype (Z-DUVNTD
TEMAE L2, 728725 phenotype 225 genotype ~D A LRIXFIELRWNDTH S,

HL., joi(ubﬂﬁ: genotype 7*5AK—hL, phenotype ~DHtN A HHEL THE WD FF#EGLE A
HHIHIE, EHREGRICB TR ET v R EDOMIAEE DO EORMEICEm 5, DFEY
‘parity thesis’ kb\an‘iLET‘%é[SSJX‘“: KLT bhvbid, £OREZDESDTF v x/LELT
BT, ZDFT v/ EEL T, Ji source LT genotype @ (KFEHY72) fFEHRBTEAL TS, HLLIE
BREEIC Lo Gl SV 72 (IGRAI72) 1 HmDNEAL DT ¥ /L E LT genotype & AHZENTEDLHE
VILDTHD, ZOZEIT, IROFEZE KL TS FRITEERO LK DDA NTHTEL
TWABDIHTIH-> T, LT phenotype DIMNEDREHIZ AN I 55 (sign) &R TIENT
&%, ZAVULTERE (HERR) 23R DGATIT72D, F RIS OV TOBIEEH ITHRTAYRLIE (BE&) To
% (HEF®) 12, Shannon {2 hat —entropy EDORIDT TR —2HETLILELFTTTHO
TH D,

WERSEC O R — O T, TR (FEam) 28 P DR fI &2 50 Tho,  Gibbs
L7235 T, Jaynes[467VE, = bt — 320l OEDDOWH L AT AT DV TOEE DR
RRAZ M refer T2V ZEEFEHLIZDTHD, LINLZRBD, DILDT 7 a—F 3, 2RI
Shannon D7 7 m—F LT HRRDHDTHD,  Boltzmann DFEHE (BEE) 1T/ LT, HICZOX)
JISHEIZR BRI THLD A THD,  Jaynes [ OETDIDTiFEimLIC; = bt —%, R EMED B
BVORELLIZDTHD, EDAEEMEDESWEIT, Bl rTRgle~ 7RIk T 572K &
A D ARERI 7 REBICBE 2 DEBE R T=D T D, ZORMEEMEITIT, IRD Z 2385 ; DveD
T~ IREEIZ OV TOHEEN G- 25 TO T, BRI REBICOWTRREE 1T EMTHD
5a Thoh,

SO BT, FRE I~/ REOZBETE 2T/ mREBIZHOW T b — L ES W
HOGH THD, ZDIZEIX, Gibbs/Jaynes fIII 7wl ~7mDIRRED M O RELRZ H.OIZIHE<HD
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EDLIRIFEIL, MEP DIRFEEF L THY, € DILEEIZ IV T entropyOl & entropyOR 137
> TILEFVERERE (BIED) ZE AN XTI 5,
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ZOZEE, —RAET SRR R TO entropyOl 23 K581, =R/ F— DR &L, TR
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LWETRZ[RE T D, ZAUTITRFRE=RNAX =5 T 4 —T 7 VAT ATEAL T, 1ZLH T
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R0 sign AMMEIZ B D BERE (BI%D) Tid7ed, 3 L, 22 TofaE (B%) o Thb, 2L TH
R, E0 5 sign ELCNELAYDZR BEEL embedding function IZHR1EL TWNA,  ZHUiE. BB 5 5aH0 SOk
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DT T X7 a abduction 1%, 57 sign EEHFRFE interpreter OE(LERAI (Ff) 528 A2 SR L Tuy
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AT, O-L oD BRI UG . ZAUTHARIBERE (BAX0) function THDA, FEEIIMEE LS
T B FRIRHRR D723 C . ZooiRE (BA%0 23, BHARA interpreter 23, H KAL T 28 AT LD
IRINTHTAIA embedded ESNDHZEITE ST, BT, SHITHEHMEREEN 2 EGT D,

IN—AD = FERTILER & sign DFREE SO TIIZW, LLZFDOEFERIL, FIERE interpreter
LDOBARICE > TAENDZLITHAL R D THD, ZOdma®D —H#hiL, v/ AFRA~DITHEL
TR E R CEEFFL 0D, R OREZEM O IS5t 5 HICEIR 52 LI AR FRETHS T
HY | FRRIZATREZR A =V D ZERIZIBUNTD Ay E— a message &5 25T ELHALI LT 4R
Thod, ZOZLT FEEFmOT RN WHERRITRLNLIIIC, #kE (B0 DitEbo
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MaxEnt 72t 2%2E Tt D TH D,

DFEY, FHIRRE LDV EDDT rEATHY | JFFIHIL /G object - L7 sign BALR~&, SBIZ,
IBITEHET NI SR~ L D TH D, ZHUTIFERLL T, = b —OR entropies OR D%
S22 D, DFED DILOIUTE OIS category of meaning ~DZ A2 CER L2, 72t
RO Z T ROBIEF OMXE e ENZ R T ZEZWID TIFRONETHD, BRI
refk (BAE k) DFEBYED 7 TEfE I L T D TH D, #i5 T 1UX, BLEBRIZOW TN 2eh
X, K@k oAKEOHEE (BIE) 252 D28l D, 5 TS —HTIE, Vv /D EK
Shannon sense TOERE (BIH0) DRI TORE T bt —OR ZFR 2L TED, £L TV
¥/ AAFRDORFNEL T, = hEE—OR DRINEBZ DL ETELD THD, LL, ZDTE
TR FRI T BB ADFRIIR AT 7« ay MIRELIZEWI B THY | EHEMEDHE K
ZHADTEINTRILT Db Livev, ORI EE (B9 ok 27, 277 - &filkL
TWDLDTHD,

ZNEDEDINTHDLEDDDLT U HERE (BIE0) ORI, #EbA LB L TRE 5 signs &F

ARF# interpreter DEHID DAL LEAi(equivalence) THD, 725 DEDOFRRE L, I
ROKUYETORERE (A% TORLS sign 1T72%, £ D EiROBERE (BI%0) 1T SOIZB R Z IR L T
TIFHIR G E L COBMEMEAIERL T,
FHIITNAEK 10 1IZL T, =20 = AR OHFHEL TRl S imiI B O &b ar 3 (BR T 7'm
—FLLT36)*%F L), ZDZEMNE, FOIRIMTD XIS the immediate object 1T E&ETTEAD
it L7 > TR ESTQNT, 2D F152A9% 4 the dynamical object 23 ELFEE I ST AL D TH
%o

N .
LY
1*(8")

I(S")

10 HEFRICRPH DR Sam A9 & LT RL7HERE (BEE0 otk

BT IEROVIOFFH ~IRAT-O DML TEH LW S—X = ATHEEZ 5068 b L
(™ 11),
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Protein
effect

! Individual /
phenotype

” . : N
Genome Cell i
| cause A function z I
| e e = - > [ I
Genotype Evolution group

11 BinF2 RIRBIR TOMERE (BI%0) Lt 5k

ZDONR—=AZ I TIL, BI85 T genome (X5 object D&RE|HVEIEIS L, #2737 protein |Z
JEBA~ 1t A develop process MHIEHL LI B RILEL TDFE S signs &L TORENDZHESL T
Wo,  HFREIOFEROSE, EOHFNIHY, ZZTEXITHY T2, 72725bIhnd e ThHN,
153 information | 3&E 5T genome (21X F > TR, LLER R sign EOBRIZB W T £-
TWD, DEVZ R TEOWN R (BIE) ThD, TNHEEE T, BHMALOTZDITHE cell 7R
T2, BIZFIE, ZORFG T FREEIZRNOTHD, BARFICOVWTEENR, ZZTHEA
L7/ 3—Z2 =55 % L. Emmeche < Hoffmeye[97 M XA FIH DR LDt Mt B if-2 TD
T a—F LIIFEENC RO TH D, ZHDT 7 a—FTlL, B{5F genome IXEC 5 a sign
ELT, FFU T EIFTZE D4 the object &L THVDH - TWH[26], ZDE 21T, BARFITD
WTOHWEHRGRAVRIREZ 5 3> TRV, Kia T, HHHMISRE THDEH D Th D,

{5+ genome ZE0 7 sign LLTHOZEN, ZOFHR 7 2B AT, Ry rOZEENZEEL T
WD, RFRDEHZ DT O 5T R 5703 ME—1G TEOIGET. BEERPLLT37 E . B
B UT-HEERE (BA%) > AT L, BL U E: the object LLTCDIE{E T the genome ThHdD, ZiUE, £
TR SR B OT20DIC7FSnD 9 ([T TORRRRIE BER) T, Ao =i
LB BB develop 125 I3 A D 3 B emergence.. L evolution A4 AT A
DEHEMEDHE R | BLUOM KT DM AR AT LA~OFBLT WM D (GE 5 signs ELTD)
BARDMEER information ZXIRL TV, ZO7avATIL, # naked’ D51 genome L. [E
BRI R ThD, 2L CTEEmB P L L CORINI I FHIRIREL TR LRBIZRH S L T
%o

ZOTFa—F I XR IO K G HIAER 2 HT- 2 10  FH X2 T AMEEREL CORfiEELTT
ZHEVIERT, Z ORI Z T2  FRLC, Bfs 1 genotype &FHY pheontype T
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b5, FEBIA phenotype IFE 5T genotype IZ DWW TOIFHEFENDE, ZDRILRD, BRIEN
B W TEMT 2N aBERE (B9 embedded function ZRi$EETHIEICE- T, ZZITHAE
(reside) T2HDEL TS, ZOIINZL TARHEIRDORAEZ Y V—7" group ELTALE ST AT
HZENZI2 D, TIBIZE ST, %4 object, ZZ Tl BB 7 genotype D HFHEBURE[RET D
TEIT72%,

INBIE, bo b BHERHILL T, AFZ V=T PR ESILD, ZO7 NV —T 1%, £ZIZBL TS
E ANDOERFEDREE (FE) SNDEE THY, HNTE DR R THLHE A FIMEDRAREL TERR
S>TW5, JEBH development |, %152 object L7 sign ED[H T, SRD LK OFE AAFH 231
Herd (BA%9) IZRFE AU specified, PRFFEAL enhanced F72, AR created SHLHDTHS : BHH
development 2372 F AU, BIE FICEREND VDL IERITTOA BRIEL R 2O THD,

ZOZEIE, FEREIS R v 2 BRRIZIBN T Aot ST AR parity thesis 2MREFT 52>
DOFEHRIZA>TND, DFY FORFHRITFRIT phenotype DR TRIIN TNA, LIZB3-> T
phenotype D727 CHLIL/Z L E DN ADIE MBI T genotype RERBLD PITIES (T TN DHEFHD
D TH5, ZDO/3T AN TP pheno—geno D - DDEDITERDOIFEN T/ I—R =L RIZL-> TR
RTED,

TR BT FELOBAR T E D72 IR DR T BEST > TR R ED DO B
IZHRECED, L LIFEIRFIZIRIL O R ReE ([RE) I 78 identity T2 EBLRFFL TWD, Fz,
AR F OV L 2R B AR OB HEME L ORI, BB TRV BRI 2 Db RIEL T D,

PAS SN T, b A B RRARLL T, XA XD EBEFEABOBIZFLOMELES D
M TH%: NEIDOBAS I AH O E MM DE /3 THY | £ L TRAIDZFUTARAIDOZE #L A%
o ChhbH, ZOZENL, FE T CHIEIZE b S 7-FHFRFE interpreter TOZERTHY, TDOXIH
the object (ZRITHZERTII/2, DFED ., BI5 T genome DIEVNTILZRL Y,

LALZRAG, [FIRFIZ 010U D E DAL R2T L2070, [ 11 IR T ROIZFE =
FAYEEE TlX, B 723 (anchor) DEEI DV E R BT H2D ThDH, ZORERE TOH DIV
(T OB O P LIEEZFELZENTED, FEEHEOE M COWMBMLEmEL T, ;i
I EROBEESZ ZRLAR, =R B e EW T 203, S SN IThH D,
N=ZA=JEROFBEFUC BT, BN R EWEZ SO L5FNIR,  FIRE LS 20%
AE (B350 L~ vz o7 pkRe b (BIEUE) 2179, A5 T X b Lbhvbiud, EWT 5%
®’meaning’ % H CRAZEAEL S THID TELDH LW 7eh | v AR N aEsEE (B0
embedding function Z ik L TUWVRWZ LI 5,

ST, blbbiund T <X TORRE (BA%0) 23 21E ) THAIZD7RNB > TV TN EFR#T 5
20, FAAEmARE L THEIGIVBEL SR ERNET 5725 Divbiudse & B o —ik i e
EESHTHIENTED, Lotman[103]MH3Ml~» CUAFE & BB O R (BE&) IR st
FIEWRTHY, 7, ZIRBLOEEEICEMRL TWD, Hoffmeyer[104]M0 %, £ & —MIZAMART
AT LOHFIFIYILR LTz, T72bbAMBE LT S EBOMICEFRELE N =D THD, Kii
DEFIL, ZZTHRFHRREIT> TR, T7bbit 5B Iae (BI%0 FITH BB U T
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WO B OB ES Z Gl e T2, FEEERIRILEL T, £ Lotman 1% H H (XD MHES
ZRRL CTh<e, R rBEBITESCAEMBREF —Tbod, ZhiFr TDOFEHED
Vernadsky(Smil[105]%|Z XA s R 2 ) D E R L Hm L Tnd,

ST, EmBEIRITAETHEEIL TWOD U AT LD T X TOMRE (B 0EATHD, i
1T LUCA (b 1% TOF AR I@ S ) 2Dk A S, 23U THRIEICI W TEMBRED b B
HZHH> T, ZL T, T, K 10 1R T L7 MRFE 50— A b7,

ZORBEEML T, fL o B E A MBI T EaA DBERITRY, @0yl H3s
725, ZOZEF FEITATo72 08T T, #ERE (BIE0) I BT 2= r X — iR D& FIV 23550 5 Bz
HHT2Z2L2 5 T0b DO THD, ZIULAR T N —AFL T COFRMEEME Th D,

1,2 b (FER3C #6. )

RFwSUTIE, FEIR G0 BRFHRT 7 o —F ORMEAIREL T, 2O S ¥
ARZIF = hre =0k (&) 2 0E SO OEEEL THRVIL S ZEZERL TV D, fD
PR RUF AR AR R F I LTI H AMEZ LB L TODEN D BB DR IZED LD,
ZOZEFN—=ADWPWDD” Tychism“LIITNDEDITHY L TWD, ZHUZRFHLZRV AT 7L
FRROFLIE R IR A ERHLLV) EICHD, ZOF Sl mental’ OHIKFIZOWT
DALV ITAE T TH S,

ZDIEEDT=D D IEELNER T DS DDT AT T D, OLDIXRER 7T DY B 72 R
HELTHERE (B0 2 230 O THY , ZAUT—RIEAL ST H A LEFE DN TN T, /A= ZD
BETOPLTOHS, £OHELIL, £ ORIRGHOHEE (BIE0) BT 2720128 TIE e
23, HAALEERE (B9%0 nested functions DR ELA T T 57 DIZMELETHHDTHD,

ST OO EDOBINTITEIELFENHD . ZHUTE R T observer relativity O FEEyE (&
Tho, ZOREREE) X, BAFEROE D IH7 ATRERE NI /2L THUEES oo T Al B
Wa b2 258 %2H D, ZIUTRR RO EREZHONIT 2D TR, = e —DOE&EOE
ShHAHMEZESLHONIL TN THEH TS,

ZOBEERT LU T 7 DOEDDEZIERIL, FH D, = b — DR Jaynes oD
HARF RIS AR T 22N TEHZETH D,

HL., FEH DL L T DRERE (BI%) function DIEITZE - T, #E ARIBLELH anthropomorphic’
observer ZEXHLX H7201F, FEARMNCIX, EALAIRRFEGR O —MRALIZ S EHeE FEH T HOE DR
A E LI EN TR XD HEAE (B850 (L functional evolution (3, #&HE (B9%0) function &kfET A
7 I object system DBFR TAE T 5D, ZOWH . #HE (B9 function 1T~ 7B~ TOXF SR
AT LOHIFIZME constraints Z K IL , EHICZO~7BLULOR G AT KFI7aL~YLTO
AT M —maximum entropy JREEIZKHSTDHD THD,

W2y BARFHIFSA AT T, Jaynes HERROFEIREL T, *FE:2 A7 A object system 3, &
7~ KR b —4 pE maximum entropy production ChHAIEEZEHT AL EG A TWNS, 20D
ZEITEY, BERE (B0 function DIELITEE “IEANTBL TWDHIEITRD,
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DL, ZOM A DL L . &L O WERE (B2 function EFHFRFE observer LD D%EHA
BT D720, FETFTO HIRFALZ TR T 2OIF A E R Tho, F& 135 EIkoFtE (1
&) ZFHTBBIL TEOIREZFR L CE T, i Fm? BRI OV TL, o bre—Ei b~
DEEDT 7 a—F LT, 7=¢x1F Chaisson’ s approach D LH7H D EDOHE & HI 7 & 2 MEST 9
LHZEHDDT,

FEIT. ZOT T a—F N hae—0 A58 cross—disciplinary D EE1E () O FEERY
RECHEF AN THLEE 2D, b A LR BHIIRFFTHY, ZZTIEINE T bt
—OBEEN T RNF — T u— LREEEO T ICH - LLBR A H LB TH D, Zhic >N T
133 — A% 2-m—4" L Georgescu—Roegen[23]% &S BEIL7-\, D>xUBIFARKICEH ALY~
Y ZRRE OV TR S EO NS ZRRL., 2SOV TEER DT 7 r—F T
FIZDOREESZRET HZENTE TN,

HEHIEE ST I TR MED SO L~ UZEAERE T T, 22 TR ER TIELA

EEBRORWELE (BER) 2L TV D, EBIZAVFNARBIG L THALID N OANEM DS
ZNZEENNDFHT D X AR 7 E ) 7 e 2557201213 DA TH  HHD B LN
RGP THHIEMEZIL TN,

L RO FEE (BES) I LR EF LD OB LB EIED I EEE T HIENTES,
ZAVUTRRE R ek AAE R A HE T AR5 LT RL i E OO EERE (BIBO (ER T 5626%7%5
250 ZHUTIRE AT LOCHRT, A T4 human artefacts DEILIZHE mEBLZEEERL
TV (BIES 27 7 m—F LT, N — AR SN EIE B 7o b, FFHO[123]1% 7
£
A9 N T4 technological artefacts DAHTIIHIZE EDOGFEILHEH. 4 B BFEFIZBW TR
bR TOD (WO T7 7 a—F L TE[124]Y 2 A L)  ZREOBOLLTHFE RLLL THRbh
TWA(FT=ExiX [12510), BIRMb LTz S —AFl Gl d A kit 52 L3 T& 5,

2. ZBDOFELDHELTOELE

ARETNL, KAV DT NV RF~ I AT 2= N—FF AT ORI T, many — R
DLy B CEBRAICENL DI VAT e~ L= - T — 2ZHAZ D e S im D L ORI T D,
PWix. N TIRSCAEERE ST I AT L TORERO R AL E/X— A Peirce D = JTim CD
KRG ~F B~ 52 (T‘S&VEI{ZIK) IZE B L, Z2ERRNDIEROEHITIEH T2, (HREmEBI%RL
LTEDRLL T but’ =2 HLU TR ST E ST D ThD, Z0 =Jthmid G g~
5) LI (R e TV REL Teb x| Iy VLT iR (B350 €7 L Tho,
ZDEDITY = —2 A Jaynes Dig KT bt —F# | (Maximum Entropy Principle)lZ#& H L7=,
ZHUE BB THVAT LR, ZODBETELRLLD THDEZEDAT 71T F Th5D:
1. MR HUIRAE non—constraint OEEET L H ME ST AT LEL T, ZOFHRETHHT IaE—
[+ /> Shannon T hut'— | %E 25,
2. B (FEBRAE  FHRREE) DN FEAE O W S BIfR (BB - BLAIER) 3272912, RIRAVITH
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AT 2 ERRIHIRI S5 physical constraint Z4RE (B340 7 /L function model &L TH 2%, &
T habe—%F5 L entropy model T#H b,

3. kD1, L2, OFEN, ZZTOVART LDFFE T At —THY, Jaynes (I, ZD7EN HIRAIIZ
RITIR DLV ZEZBERANCRFE LT, e K=V e —FETh D,

4. g R e —FEE, ZORE TOH B RLX—DR &L LUAXEWRT v VEE
BRLTWVD, RIS GREE, BEleYs . A, BER72 ) 132 OREESR M2 BRIt 5L T
LHDHIENTE, ZOBRBFELAITH L TEF MO EV = b’ =R L, £ D% 522 [H] (i,
7T UML) A throughput T2 ELEADZEHTED,

5. —F | EEOEEEMNNGHLE ., HIKIFIHITOT bt —A Rk (Rl D2, ) A ESITHE
FMEZ TR R ThH A, ZZTOTU bt —OWHE 3 E R RIZLIEW (DF) B =%
NF—IRORKIEE THD) . fARBIC LFE3. TORETU I —OETR/INIRD,

6. ZOWH Lizzbut’ =0y 83, T2 E X TEMRBI TORHRORE SR E W E O SRR P e 812
b, 2ozt =0 KMEEIHESI ZEITe D, TR T2 b — g KA AR B
(Maximizing Entropy Production) & i1 TWAH D THD,

7. EO3. VAT AOFE T I — 2 FEDDHEROERITD;

<Jaynes O KT hat’—>= < ¥/ Shannon T, hat’—> —< Maximizing Entropy
Production by constraints > &V \HZ&IT/ 5,

B —Z Pillath 1%, 73— & Peirce DIFHMD =Toigé& Jaynes Dix KT bt — R ZfH ~7-D T
BHOD, OO EE e BIEIL, ELT2EERROEIEE DT, RIRDOTE @E = o
TEDTAT LD E FEME B2 U EE nested neuronal e L THEIE SRS A THEL TAH TS,
LZ AT, Peirce DFLFmmaE~To, ZOEFRIHINEIZOWT, EH X, WL T4V =T RFDF:
D FED Searle AR DIRNNEBELZIT CNDHERD,  Searle IL, /N—ADFEFmll by Mefs
T2LB 2 BB, FRIZXHSR object S observer & FE75- sign LB1ELF observer EORKHE (B
B0 Vo7 O3B NI ER Ontology L78ikam Epidemics EOHEEITHoT-LHD,  Kim T,
Tablel T, ZNENDFRICBNTERLEERD2x20D~ 7 A% FKHLL T, BEAE (B0 functions
DB MEBE DGR Z L TN EZAIL, BURIITHY Bl THY, TN Rin e o8 L
7o TWDILEM T L TR E G4, 2015™)

ZORNT BRI BRI R EEO ~ N 7 AE TN AW R GE (B9%0) Biological
function Th-olz, ZOF CTOTAEEINAD/RTR T A THAHY AT LD H .MM self-reference
function |IZDWWTIE, HAZIC RIRICIe SBEF 2 L9 H50 BEREFHO LBV TEATL D TH-
77 ZZTIIABIINO =a—rF L%k (nested sign) 24 anchor &3 triad OERBICHEZHE
DHEVOfMMAD =2 —rF )V Ry e DIy TV TIZE X Z RO DHFEN, FLilk S d, Loy
L. # Pillath 1%, FEFITENEZADLOEILE O E A5 (supervenience) VW) Z E AR
SDEFRNELTND,  AiwD7e/ T Chaisson OFHFAL NGO F- AHE . A Bk,
NI BLD L5 — 8 FE (erg/g/sec) TO—E DA, AT (parallel universe)7/2& ™
BT DR EZFRIT LI, BB IO ET | I a7 B OB R & U CEMEL R
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IERERD AT qualia ZLL T, B — Vb BE AR T hre’— AR ama AT
TWLZEEATTIMATRBEIZN,

MLT, HDOMEEE (BA%X) function 1%, 73— AD = EAIFEIEMEE) Peircian triadic notion D727>C
I%, 5L 5 sign LZOFFRE interpreter A Eb7RoTHAND,  HERE (B0 L5075 D BCHAEZ TR
HZEIZID, Db OHEFNIC “’57°7</“/°1~—‘/7<“0)I‘/]\DE»—%Yi(*ﬁ%’a\) M- TL S,
ZORETHITIF, BERE (BA%E0) D FLIE (R IZEb R SRR SO Z I E T 52 L1275,
Frebb, =205 (&) L¥ 7 x/v:~/xo>aa¥£ (H2) D O OEEIT A REH O
EAERMCo DY, LU, RIRHZZOIE, B2 AR T D25 2 D,

2<LT, ;:677 HDOUOEL, v /U HIETOT b —ERE (B ICRESH DD TIERL,
B ERICB VT 722U D F(account)Z &N DD FDHZ TOT bt ~—0)1<7'L1’~HJ§L$E£
BEELZE _Lf:o ZOEWRTGEEFimELTD) DU oF(account) b /b HI L% Al HE
F9ET LD THL,
ZOT7Fu—F OHFLEIZRFHERIE, BERE (B0 # b L e R Mt D ST D DO E
DFEENZDD,
FE#L, Fi TPk (semiosphere) DML AR R BB G L L C, ED LB IRIZHLE D
T D, AT (Hayek) DFIBIOE#REZ LVHIT 23, fimE LT, BRI L (nested)
SHVTRERE (BI B0 IR T, IR (meaning) * DFR7R T iZ M (supervene) i U5, ZOHIMGE T
Wb AEERE (B340 #II2 B 251 H M (self-reference) & A AEIZ 95 (H2) BERE (B4 2672592
LEFR LD, ZHVERTTRE LRV BIX, BRI 72 (B L) ARV F GG, Hae b (BI%k
) OikfEE R T HIEEERTHILITRAD,

BIRE

R~ ~ - T— AR LT, 2017 & 5 FIZEED A— VA HASAZ TN EEST-2D TH -
77o ROKEZIIEHESSITHLDOTHD,
Fo KRR TOFERIZOWTT FFrf 2V =720\ TUL FIZE X CRRdi 26D Th o,

Dear Arai sensei,you may have noticed that my family was on leave for vacations, therefore you
did not receive a reply to your questions regarding the translation of my paper. Of course, [ am
happy to agree with the publication!

[t was highly inspiring to meet you at Hibiya park, thank you for all your comments and support!

Best wishes CHP 2017/08/22 (:k) 18:25
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Carsten Herrmann—Pillath ®BEEE (Wikipediak¥) ™

AL BT —Z (195942 H 24 B KA Dessau, Saxony—Anhalt A2 FN5) 1ZR AV AOFEFE

SO AR AY | =T VRO E FEIR THY~ v I AT = — /=i 3L

et e 7 — D 7 = n—Th5,

ﬂﬁﬂ)ﬁgﬂiﬁﬁiiﬁﬁ PFII~N— IR —=2ThD, HpEoany—RFEFONE T, RFHRE
i atEBL TV D, ZHud, =X —LFROBESZ AN T 1y 7L TRVIAA T

uK%@f%é

P IEHIEEGR) D B AR FRIBERIZ DWW T, B2 R BIV 25 2 el S g7z, Z0& 203

FH AR B EZ ORI EGR)ERR L > TOR R == mRF A LATERE T e LIb D Thd,

M OFIEGH) O E S 2 T1E performativity (250, 2R FTOES OEREFEF DT

W5 (T 23 2 MR, B2 EATFAT)

[EBERR I T B Tl #213, WTO TOm &, RIEHHHE 5 BUR deliberate trade policy &>

IHTLINTGH A LZFEBLTND,

ENC B9 2 RN I3 P ERE 3 0 SUL B BEGR I BB S AU T e, 23 a3 ritual

OSSP DD, BlEIX. BRFEDOE PGS critical of the economy 2 DWW THFZEL T4,
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