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FROM STATE- TO MEASUREMENT-ORIENTED THEORY: 
DEGENERACY OF A PROPER NOUN

1. IN TRO D UC TIO N

Trad itiona l sc ientific  theory prevailing ove r various fie lds including b io logy 
and physics is the sta te-oriented theory. The  axiom  o f th is system  is com plete 
identifica tion o f a state, w hich leads to  neglecting the process fo llow ing the 
com pletion o f identification. In o ther w ords, one cannot ta lk about any m eas­
urem ent process in the sta te-oriented theory. W henever one ta lks about 
m easurem ent in th is theory, one has to  de term ine a specific  procedure to 
com ple te  identification process because any process is com ple te ly identified 
w ith  a spec ific  operator, rule o r function in th is theory. This attem pt enta ils to 
a paradox in its own right, because there possib ly exist m any operators fo llow ­
ing a spec ific  state and one cannot unique ly determ ine a specific  operator. In 
m athem atica l context the card ina lity  o f a se t o f operators is not equ ipotent to 
tha t o f operands, w hich enta ils  to  a paradox such as Gödel and Tarski's  theo­
rem  o f incom pleteness.

In spite  o f th is c ircum stance one has to  ta lk  about m easurem ent process 
w hen one ta lks about b io log ica l system s. In using som e biological term s such 
as evolution, m orphogenesis, orig in o f life and /or autonom y, one can re fer to 
the  concept o f necessity on a consequence. O ne can com prehend the ne­
cess ity  on a consequence, only w hen one can understand how  m easurem ent 
fo llow ing a consequence proceeds. It suggests  the epistem olog ica l sh ift from  
sta te  to  m easurem ent. In the sta te-oriented theory, assum ing com plete identi­
fica tion  o f a sta te  can lead to  incom ple teness o f m easurem ent process. W hen 
one focuses on m easurem ent, one can ta lk  about degeneracy o f a state by 
assum ing m easurem ent process. This perspective  is called m easurem ent- 
oriented theory. A  paradoxical structure  is used as the m odel w ith respect to 
w hich one can re fe r to  m easurem ent in m easurem ent-oriented theory. The
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subject in th is theory is to ta lk about the degeneracy o f structures w hich are 
regarded as a priori ex is tence in the sta te-oriented theory. A degenerated 
structure is an ind ividual agent in w hich d ivergent functions are com pre­
hended, such as DNA. That is w hy we m etaphorica lly  call it a proper noun. 
Double property consisting o f a specific  state and various functions is com ­
prehended in the concep t o f m easurem ent. This can necessarily  reduce 
a proper noun, w hich is ind iv idua lly  operated on one hand, and w ith respect to 
which one can re fe r d iverse  conditions on the o ther hand.

2. STATE vs M EA SU R E M EN T

W hen one exam ines the concept o f b io log ica lly  m otivated com puting in 
state-oriented theory, it inev itab ly  fo llow s a paradox (e.g., Pattee 1989; Gunji 
& Konno 1991; G unji 1994, 1995). First, w e can define the s tate-oriented the­
ory as fo llows. (1) In s ta te-oriented theory a sym bol, X , is a priori given. Physi­
ca lly  X  is regarded as a consequence resulting from  m easurem ent, w hile 
m easurem ent process is not m entioned accord ing to the defin ition. It is de­
fined that X  is observed by an external observer. This X  is called the concept 
o f state. (2) W hen one d ila tes th is concept to  process, one can determ ine 
a rule or a m ap f  w ith  respect to  w hich one can re fe r to  the process. (3) Due to 
the procedure o f d ilation, one can obtain a pa ir <X, fx > fo r any X, such tha t fx 
fo llow s a consequence denoted by X, independent o f the internal structure o f 
X. If X  is a rule, fx m eans a rule o f rules. Th is  pa ir < X, fx> im plies that a rule fx 
is a m odel fo r the concep t o f state X. O ne cannot uniquely determ ine a rule 
fo llow ing X, how ever one can use fx as one o f ru les fo llow ing X. F inally one 
can a lways explain X  by using a m odel fx, w h ile  one cannot designate  fx by X. 
This defin ition is natura l because it is assum ed tha t one can explain nature by 
a concrete  m odel in o rd inary science.

Second, w e define the na ive realism  as fo llows. In naive realism  one postu­
lates tha t (1) a sym bol X  ind icates a real en tity  (that is w hy X  is called an indi­
cator), and tha t (2) one can un ique ly de term ine a m easurem ent process fo l­
lowing a consequence X  o r a m easurem ent instrum ent by w hich one can ob­
tain a representa tion X  (G unji 1992). Naive realism  is d iffe ren t from  state- 
oriented theory in te rm s o f pragm atism . In sta te-oriented theory one can jus t 
re fer to  som eth ing real by X, and one cannot ta lk about the relation o f sym bol 
X  and som ething real, on one hand. In naive realism  the real entity  is desig­
nated by determ in ing a unique m easurem ent process, on the o ther hand. 
C oupling the sta te-oriented theory  and naive realism  can lead to  a paradox. 
In sta te-oriented theory, fo r X , one can obta in fx fc 'low ing  X, how ever once 
both X  and fx are  determ ined, both rules fo llow ing X  and fx are uniquely de­
term ined accord ing to  naive realism . If a rule fo llow ing X  o r fx is expressed as

- 246 -

http://rcin.org.pl/ifis



fx or /* respectively, it is destined to be fx = fx and fx' = fx (f,x). It leads to fx = fx 
{ftx). Because this equation holds for any m easurem ent fa, it im plies a paradox.

W hen one ta lks about b io logica lly  m otivated com puting, one can obtain 
a paradox in the sta te-oriented theory w ithout naive realism . Because one can 
focus both on in tra -ce llu la r and in ter-ce llu lar processes in b io logical system s 
(C onrad 1984), he is faced w ith the sam e situation resulting from  coupling 
sta te-oriented theory and naive realism . He obta ins a state o f a cell expressed 
as X  and an in ter-ce llu lar process fo llow ing X  expressed as fx. S im ultaneously, 
he obta ins an in tra-ce llu lar process resulting from  fx, which is expressed as fx . 
An external observer has to determ ine the re lationship between X  and fx , be­
cause both o f them  resu lt from  fx. In th is s ituation X  is a m odel fo r fx and vice 
versa. Then, one obta ins X  = fx\X )  w hich im plies a m odel X  is the sam e as 
a m odel f  w hose m odel is X, and the result is as sam e as fx = fx (ffx).

This type o f paradox is m athem atica lly  as sam e as C antor's d iagonal argu­
m ent and Godel and Tarsk i's  paradox in term s o f the existence o f se lf- 
re ferentia l p roperty (Law vere 1969; Soto & Vare la  1984; Gunji 1993, 1995). 
O ne can give a m odel fx (operator) fo r X  (operand), and the card ina lity  o f a set 
fo r operator is la rger than tha t fo r operand, how ever one has to  assum e the 
card ina lity  o f operand is la rger than one o f operator (this assum ption is called 
se lf-re fe ren tia l property) if it is assum ed that one can uniquely determ ine 
a m odel fo r X. In the s ta te-oriented theory  it is assum ed tha t m easurem ent 
p rocess fo llow ing a com ple te  state concept is neglected, w hile  an external ob­
se rve r identifies not on ly  in te r-ce llu la r process w ith electric  im pulses transm it­
ted  in axon but a lso in tra -ce llu la r process w ith enzym atic tactile  process. 
(Strictly speaking, axon is not the connection between cells because it is a part o f 
a neuron, and tactile  process in a synapse is in ter-ce llu lar process. However, 
com pared to program m able  com puting which m im ics b io logical neural net­
work, we can call reaction in a synapse in tra-ce llu lar and s ignal transduction 
inter-cellular process). Therefore, an external observer blindly refers to a process 
fo llow ing  a com ple te  state. W hen one attem pts to consistently  describe the 
re la tionsh ip  between inter- and in tra-ce llu lar process called vertica l schem e 
(C onrad 1984, 1992), one is faced w ith a problem  to  uniquely determ ine a 
process fo llow ing a state, w h ich is nothing but a paradox (Gunji 1993, 1995).

A  paradox resulting from  the problem  to determ ine a unique rule fo r process 
fo llow ing a state can be found in b io logica lly m otivated com puting, w hile it re­
su lts  not from  orig ina l fea tu re  o f b io logical system s and it is ubiquitous prob­
lem. Not on ly s ta tes but a lso s tructures are com prehended in the category o f 
sta te  concept, w h ile  one fo rge ts  the status o f given structure  and exam ines 
the  orig in o f structure. It can g ive rise to a paradox. Independent o f naive real­
ism, one can cons ide r the m easurem ent process and/or orig in o f structures,
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how ever once one handles th is question one can be faced w ith the problem  
resulting from  naive realism : how can one uniquely de term ine m easurem ent 
rule fo r m easurem ent process. Therefore, th is type o f paradox results from  
m easurem ent process.

A  paradox resulting from  m easurem ent process cannot be proved in the 
state-oriented theory in its own right. O ne o f w ays is to  sh ift the sub ject o f the ­
ory from  state to m easurem ent. In s tate-oriented theory assum ing a priori 
sta te  can lead to a paradox o f m easurem ent. In con tra ry  w e propose the 
m easurem ent-oriented theo ry  in w hich assum ing m easurem ent process can 
lead to  degeneracy o f concep t o f a state and/or structure. There fore, we have 
to construct a m odel by w hich one can re fer to m easurem ent process. In this 
context, a paradox in the  sta te-oriented theory can help us to  construct such 
m odels.

F irst w e exam ine universal s tructure  o f a paradox. It is a lso s ign ifican t to see 
the para lle lism  between the re lationsh ip  o f s ta te- and m easurem ent-oriented 
theory, and the re lationsh ip  o f the theory o f descrip tion (e.g., Frege-Russell; 
R ussell 1937) and a language gam e proposed by W ittgenste in  (1953) or phi­
losophy o f perform atives (Austin  1875). Accord ing to  K ripke (1982), one as­
sum es the m eaning o f a sym bol, and e.g., a rule by w hich one can know  how 
to  use "+", as a rule by w hich one can use the sym bol in the theo ry  o f descrip­
tion. K ripke shows tha t the  m eaning o f "+" can be proved both plus and quus 
w h ich are defined as fo llows: For any num bers x  and y  used in one's own ex­
perience the m eaning o f x+y  is defined so as to  being consistent w ith one's 
experiences both by plus and quus. For unknown num ber "51", w hich is illus­
tra ted  by 51, 51+1 = 52 by plus w h ile  51+1=1 by quus. It show s tha t indeter­
m inacy and/or a paradox results  from  in trins ic  m ixture betw een the use o f 
a sym bol and the m eaning o f a sym bol. O nce one assum es tha t the use o f 
a sym bol can be uniquely replaced w ith the m eaning o f it, one can determ ine 
a rule satis fy ing an experienced condition w hich is fin ite  and individual. How­
ever, by a rule one is destined to  re fe r to  infin ite and genera l condition involv­
ing inexperienced conditions. F inally, assum ing the existence o f m eaning can 
lead to  the aspect in w hich one can deduce fin ite  and ind iv idual condition to ­
w ard in fin ite  and genera l condition. Tha t is w hy inde te rm inacy between rules, 
plus and quus, can happen.

P roposal o f a language gam e (W ittgenste in 1953) is ca lled skeptic  p roof by 
Kripke, because W ittgenste in  proves a paradox not in the dom ain in which 
a paradox holds but out o f the dom ain. W ittgenste in  deconstructs  the basic 
dom ain o f a paradox, by re jecting the assum ption o f ex is tence o f m eaning. 
The use o f a language is not founded by the existence o f m eaning, and it is 
ju s t used perform ative ly accord ing to  W ittgenste in. The concept o f the m ean-
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ing o f a word is one o f sem antics w hich is constructed fo r a language gam e 
a posteriori. In o ther w ords any s ta tem ent is perform ative, and we can perfor- 
m ative ly say tha t the s ta tem ent is e ithe r true o r not (e.g., Austin  1975).

In replacing an experienced condition and a rule reduced from  it w ith state 
and a m easurem ent instrum ent fo llow ing the state, respectively, we can find 
the  para lle lism  m entioned above. A lso, the structure o f a paradox is sim ply 
sum m arized by the m ixture o f ind iv idual and genera l cond itions (G unji e t al.
1995). W e can replace the theo ry  o f descrip tion and the idea o f a language 
gam e w ith state-oriented theory and m easurem ent-oriented theory, because 
w e can find that s tate-oriented theory  can give rise to a paradox as sam e as 
one resulting from  naive realism . The perspective in which a proceeding proc­
ess is regarded as a language gam e suggests tha t a proceeding process is 
m easurem ent process. O ne can construct a m odel by which one can re fer to 
m easurem ent process even by adopting the idea o f a language gam e, be­
cause one can jus t re ject the m odel as representation by th is idea (also see 
Paton 1992). This type o f m odel is expressed as the structure consisting o f 
the m ixture between ind ividual and genera l conditions. A  paradox in the state- 
oriented theory has the s ta tus o f w h ich it should be proved in the dom ain 
(sta te-orien ted theory) tha t a paradox is w ell-defined on one hand. The sam e 
paradox is regarded as m easurem ent process out o f th is dom ain. W e can re­
gard a paradox as the process in w hich an internal observer attem pts to  coin­
cide ind ividual w ith genera l cond ition  w hile it is destined to be fail and this 
process perpetua lly  proceeds. In th is w ay we can enhance the idea o f dise- 
qu ilib ra tion in term s o f conserva tive  law  (M atsuno 1989), in genera l form .

3. C O N C E PT O F EM E R G E N C E  IN THE PERSPE CTIVE OF INTERNAL
O BSER VER

In the  last paragraph o f section 2, w e in troduce the in ternal observer. The 
idea o f an in ternal observer is used not in the state- but in the m easurem ent- 
oriented theory. It re fers to d is tinction  between a priori and a posteriori, while 
an externa l observer cannot re fe r to  th is  d istinction (M atsuno 1989; Gunji et al.
1996). In s tate-oriented theory  an observe r is defined as a contemplator which 
does not a ffect objects in his own right. That is w hy he is called an external 
observer. In m easurem ent-oriented theory  an observer is defined as a partici­
pant a ffecting a system  (ob ject) th rough his any action. He is called an internal 
observer, not ju s t because he sits  inside o f an object but because he can a f­
fe c t an object.

If one adm its an in ternal observe r in the state-oriented theory, he also ad­
m its tha t the m eaning o f a w ord is perpetua lly  changed, w hile  the m ode o f 
change is not defin ite ly  determ ined. In o ther words, it im plies tha t he gives up

- 249 -

http://rcin.org.pl/ifis



the perspective o f state-oriented theory. If one designates the m ode o f change 
by a specific  form , then it deduces that one can assum e an external observer 
w ho designate an internal observer. In o ther words, an in ternal observer can 
fabrica te  "tim e" by the d istinction between before and a fter his action. The 
reason w hy th is type o f d istinction can fabrica te  tim e is tha t th is process per­
petua lly  proceeds. Som ething such as m eaning is degenerated through an 
observer’s action, because action is nothing but internal choice. This degener­
acy is unfolded, w hich can trigger to  descending degeneracy. If the m ode o f 
degeneracy is uniquely determ ined, degeneracy can no longer be unfo lded. It 
im plies tha t tim e is lost. An in ternal observer defined w ith a specific  m ode o f 
change is an externa lis tic  internal observer. An externa lis tic  internal observer 
is illustrated as Bazian sta tis tics (G unji e t al. 1986) in w hich both a-priori and 
a-posteriori probab ility  are defined, and w e cannot adopt th is type o f m odel as 
in ternal observer's  by the reason m entioned above.

H owever, w e do not cla im  that an observe r is jus t partic ipant and tha t it is in­
consisten t w ith the idea o f m odel and/o r theory. If w e c la im  so, all w hat we 
cla im  is tha t all m odels and/or theories are based on the theory o f descrip tion, 
and tha t one cannot use any m odel by which one can re fe r to  partic ipant. 
Such m isunderstand ing is frequently  appeared in the critic ism  to W ittgenste in, 
w hile  W ittgenste in  re jects not the  use o f a language and/or a m odel but the 
m isunderstand ing o f which the use o f a language is based on the theory  o f 
descrip tion. Indeed, we use the s ta te-oriented theory in the perspective  o f the 
m easurem ent-oriented theory. In o the r words, th is is m ethodology o f the 
m easurem ent-oriented theory. In fo llow ing W ittgenste in 's  idea o f a language 
gam e, w e can see the theory o f descrip tion itse lf as a specific  language game. 
It can y ie ld so lution fo r the  problem  appearing in the theory o f description, and 
fo r the problem  on orig in appearing in the state-oriented theory.

W e illustra te the change o f m eaning appearing in a d ia logue between you 
and I if one describes it dependent on the  theory o f description. Assum e that 
both you  and I are theorists o f descrip tion. A t first, I uses (/ is not the sam e as I, 
and is the th ird person s ingular; a lso you) the term  o r sym bol, [information], 
w here a [information] m eans som eth ing transm itted.

In th is  sense; inform ation can be carried like a book. W e here express the 
m eaning o f [in form ation] as

M([information]) = {som eth ing transm itted}. (1 )
Because in form ation is believed as som e-th ing, it has the status o f quantita ­

tive  content, and I can say the  s ta tem ent such as "I am running short o f in for­
m ation". It is believed tha t the term  [information] carries M {[information]). Sec­
ondly,

you says "D ia logue is inform ation". (2)
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You does not say "In form ation is transm itted in a dialogue". Accord ing to the 
m eaning (1 ), [information] m eans som e-th ing, w hile  you uses [infomation] as if 
it im plies events. V ia  my experience o f hearing (2), I d iscovers the concept o f 
pragm atic  m ode o f a term , which is how  to use a term. M y [information] is 
c learly  d iffe ren t from  your [information] in term s o f pragm atic mode. Then, 
I de fines the  pragm atism  o f a term  [X] as P([X]). W hen I believes the m eaning 
o f (1), as fo r me P([information]) = {to  be used as thing}. A fte r hearing the 
s ta tem ent (2),

P([information]) = {to  be used as thing, as event} (3)
Note tha t P([information]) = {to  be used as th ing} is found a fte r m y hearing 

the  s ta tem ent (2). In th is sense, the concept o f P([X]) em ergently appears 
through the  form  o f (3). A lso, 1 can m od ify  M ([information]) via (3), by

M([information]) = {something transmitted, evenf} (4)
o r especia lly  can call event, I and thou relation.

If one adm its the  em ergence o f P([X]), he can find the em ergen t property o f 
h ierarch ica l upper level. The conten t carried by [X] is connoted by M([X]) on 
one hand, and the action tow ard [X] is connoted by P([X]) on the o ther hand. 
In the la tte r case, the concept o f observe r and observation is com prehended, 
w hile  by the fo rm er case only the  concep t o f ob ject is com prehended. The 
em ergen t m odifica tion from  (1) to  (4) is ano ther expression fo r the em ergence 
o f P([X]). W he the r h ierarch ica l structu re  is referred or not, the concept o f 
em ergence is found in th is process.

However, there  is no change accord ing to the idea o f a language gam e, be­
cause the  concep t o f m eaning is re jected in the perspective o f a language 
gam e. A  te rm  [information] is ju s t perfo rm ative ly  used. O f course by the term  
"pe rform ative ly", we do not connote  te leology. As fa r as a d ia logue succesfu lly  
proceeds, a term  [information] is perfo rm ative ly  used. O therw ise, a term  
[information] is not perform ative. A lso, if a language process succesfu lly  pro­
ceeds, I could find the  em ergence. The question arises w hether we w ho ob­
serve th is  d ia logue process invo lving the  change from  (1) to  (4) adopt the per­
spective  o f the  theory  o f descrip tion o r a language gam e. W e have assum ed 
tha t I adopts the theory o f descrip tion. W e  also?

C learly, w e adopt the  perspective  o f a language gam e and look the process 
perform ed by theoris ts  o f descrip tion. If one rere fs to pragm atism  o f the term  
[meaning], one cannot unique ly de te rm ine  it. However, one can use the term  
[meaning] as if  the p ragm atic  m ode w as un ique ly determ ined. Accord ing to 
W ittgenste in  via Kripke (1982), there  is the  condition to  m ake the s tatem ent 
such as "m eaning exists" posib le in the  com m unity  w hich consists o f theorists 
o f descrip tion. In o the r w ords, even the  language o r perform ance called the 
theory  o f descrip tion is ju s t a language gam e. It is not easy to  propose the
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evidence by w hich one can understand tha t the theory o f descrip tion is 
a specific  language gam e. The illustra ted d ia logue c learly show s the evi­
dence. The concept o f em ergence is inconsisten t w ith the theory o f descrip ­
tion in its own right, because the m eaning is a priori and invariant in the per­
spective o f the theory  o f description. D iscovery o f the concept o f em ergence 
shows that actions o f language perform ed by theoris ts  o f descrip tion is not 
founded by the theo ry  o f descrip tion and is ju s t a specific  language gam e. 
This perspective can be obta ined on ly  by one w ho adopts the perspective  o f 
a language gam e. In o the r words,

M odel (LG ) = theory o f description as a language gam e, (5)
where M odel (LG ) represents the m odel fo r a language gam e. As w ell as 
Model (LG), w e can construct the m odel in m easurem ent-oriented theory ex­
pressed as M odel (M O T) by

M odel (M O T) = SOT in M OT (6 )
where SOT is the  abbreviation o f sta te-oriented theory.

If w e do not adopt the  m odel in the  m easurem ent-oriented theory in the form  
o f (6), all w hat w e can ta lk about process is tha t process is process in its own 
right, o r a partic ipan t is a partic ipant in his own right. The concept o f a partici­
pant a ffecting a system  (object) through his any action is also lost. Both des­
ignating system  and changing it results in the fo rm  o f (6). Both degeneracy 
and unfo ld ing degeneracy can be form alized in the  form  (6).

W e dem onstra te  the em ergent structure in m orphogenesis  in the form  o f (6) 
as well as (5) w hich is sketched as (1) - (4). O ne staying in the sta te-oriented 
theory can describe one phase o f m orphogenesis as pattern form ation. For 
instance, pattern form ation o f ce ll-aggregation is expressed as the pattern re­
sulting from  d iffus ion-reaction  system  (Turing 1952). In th is system , som e 
m orphogens (b iochem ica l substra ta) are assum ed, and they are auto- 
cata ly tica lly  genera ted in a cell and are transm itted am ong cells by d iffusion. 
Through th is process, a pattern w hich consists  o f ce lls  w ith high density  and 
ones w ith low dens ity  o f som e m orphogen is generated. C om pared to the d is­
cussion on m odel(LG ), in th is  system ,

M([cell\) = {density o f m orphogen}, (7)
where by [cell] w e connote  not ju s t a word "celt' but any form al and m athe­
matical express ion and/or sym bol by which one can re fer to  cells. V ia the  idea 
o f pattern, m orphogenesis  is expla ined such tha t ce lls  w ith high density  are 
m odified into head and ones w ith low  density  are m odified into body. W e can 
find the prob lem  o f the  in terpreta tion o f the dens ity  o f som e m orphogen (a lso 
see W olpert, 1969, 1982). It is expressed as

M {[density o f morphogen]) = {body, head} (8)
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and then putting (7) on (8) leads to
M ([M ([cell])]) = {body, head}. (9)

It im plies em ergent h ierarchica l level. S im ultaneously, the  form  (9) im plies the 
condition on how  cells can be used and/or boundary condition triggering the 
descending phase o f cell deform ation. Therefore, we can find another ex­
pression o f (9) as the pragm atism  o f cells. It is expressed as P([ce//j), and

P([cell]) s  M([M([ce//J)]) (10)
w here the  form  A s B  im plies tha t B is another expression fo r A  and vice 
versa. In biology, the agent em bodying P ([cell]) is called inductor. An inductor 
induces the  descending process. If there  is no inductor, the descending proc­
ess is not triggered. W e express the  concept o f induction as P ([cell]) and in­
ductor tha t is the agent com prehend ing induction as [P ([cell])].

Now the next question arises w hether the  agent o f P ([cell]) o r M([M([ce//])]) is 
prepared a priori o r not. It is in the perspective  o f the  state-oriented theory that 
it is transcendenta lly  given. This perspective is based on the distinction of, our 
process o f considering from  (7) to  (9), from  real b io logica l process. However, 
as fa r as one adopts m easurem ent-oriented theory, one cannot distinguish 
m easured object from  m easuring object. Then the agent taking M([M([ce//])]) 
appears not on ly in observer's  perform ance o f m easurem ent but also in bio­
logical process. In spite o f it, one can say th is type o f agent is transcenden­
ta lly  given. He can say tha t the sh ift from  the firs t phase called pattern form a­
tion to  the second phase called in terpreta tion is program m ed.

G enerally, b io logists say that a phase shift o f X* -+  X * ->  . . Xj ->  . . is pro­
gram m ed w here a m ap from  X, to X m  is expressed as f,. This type o f program 
does not im ply w ho le  sequence o f X* - *  X 2 -*■.. X, -> . . ,  and on ly if the pair o f
< X 1.f1> is program m ed then th is sequence is recurs ive ly  generated. This idea 
is a lso descrip tive  fa llacy. In order to  identify  the designation o f a pair,
< Xj, fi >, w ith  th is w hole  sequence, one has to  show  the foundation o f the 
designation o f fi fo r X. D esignating a m ap fi is designating a duration in which 
fi is perform ative ly  used. It im plies tha t one can ignore any process in th is du­
ration. For exam ple, one can describe process proceeding in th is  duration as, 
X i = X 1 1 ->  X 1 2  . -+  X 1 m  X n 1 = X 2. That is w hy one can express fi(X ) -  X 2 . 
However, if one argues that fi is necessarily true in fact, then one has to show the 
foundation by which one can neglect the process expressed as X i 2  ->  ■■ X* n-i- 
T hen he has to  show  the  un ique  re la tion  be tw een X i 2 and fi 2 . F ina lly  th is 
p rocedu re  fa lls  in to  in fin ite  reg ress ion . T h e re fo re , b io log is ts  canno t say 
th a t the  re la tion  o f < X i, fi > is un ique ly  de te rm ined , and th a t a phase sh ift 
o f X f X 2  - * . .  ->  Xi .. is program m ed.

Phase sh ift is a posteriori, as o r an observer and b iological process. It im­
plies tha t the  degeneracy o f an agent o f P([cell]) o r M ([M ([ce//l)]) results from
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in ternal m easurem ent. Also, if one adm its the perspective  o f s tate-oriented 
theory, one is faced w ith the problem  o f

M([cell\) s  M ([M ([ce//l)]) (11)
because the m eaning o f a cell is both (7) and (8). The firs t phase called pat­
tern form ation and the second phase called in terpreta tion are not transcen- 
denta lly  d istinguished from  each other. Hence, cell in the firs t phase cannot be 
d istingu ished from  cell in the second phase, a priori. In o ther words, w e can­
not express M([ce//2]) and M ([M ([ce//1])]) w here by celH and cell2 one can re­
fe r to  cell in the firs t and one in the second phase respective ly. Tha t is w hy we 
obtain the expression (11). Through the expression (11), one can constitu te  
the phase transition  resulting from  internal m easurem ent process o f m orpho­
genesis. R eaders can note tha t the form  (11) and/or

[cell\ =  M([ce//]) ( 12)
is ano ther expression o f the m ixture o f operand and operator, o r o f the con­
cept o f s ta te  and m easurem ent process fo llow ing a state.

As w ell as that R usse ll so lves th is type o f paradox by inventing type  theory, 
and/or tha t a paradox as a fixed point is log ica lly  proved by inventing a new  
log ic in w hich a fixed point as a new  sym bol is defined, one can log ica lly  prove 
the  paradox resulting from  the m ixture o f operand and opera to r (Lawvere 
1969; Soto & V are la  1984). However, the puzzle to w hich w e re fer by the form  
(11) is m uch m ore universal and serious (G unji 1894; G unji et al. 1995; G unji 
& Toyoda 1996). Because the  puzzle results from  the m ixture o f ind iv idua l and 
genera l conditions, sym boliz ing the concept o f genera lity  is not p roo f fo r the 
paradox. Even if one can constitu te  the  concept o f [cell] sa tis fy ing the form  
(11 ) no t to  g ive rise to  a paradox, the problem  rem ains such tha t w hy [cell] is 
ind iv idua lly  operated as (7) in the firs t phase and as (9) in the descending 
phase. It im plies tha t the  concept o f tim e o r d istinction o f a p riority  and a pos­
te rio rity  has to be transcenden ta lly  prepared. Then, w hat is tim e? W ho d is tin ­
gu ishes the firs t phase from  the  descending phase?

The idea tha t log ica lly  constructing the structure  satis fy ing (11) and/or (12) 
w ithout appearance o f a paradox is ju s t an error. O ne can connote  inductor 
appearing in the  descending phase by the form  (1 1 ), w h ile  one cannot con­
note both inductor and m orphogen by the form  o f (11). The m eaning o f induc­
to r has the status o f M ([M ([ce//])]) and a t the  sam e tim e it is M ([cell]). In o ther 
words, w ith respect to  the expression P ([cell]) w e connote  the  s tructure  o f 
M([ce//J) = M ([M ([ce//l/)]) and w e obtain

[P ([cell])] = [M ([cell]) s  M ([M ([cell])])] 0 3 )
W e here question degeneracy o f inductor o r the structure  o f M ([cell]) = 
M([M([ce//J)]). The sketch o f a spec ific  language gam e called theory o f de­

-254-
http://rcin.org.pl/ifis



scrip tion from  (7) to (10) can yield one exam ple to  express the process fo llow ­
ing degeneracy o f M([ce//]) = M([M([ce//))]).

This process is sketched as if it w as described by an observer w ho stays in 
the sta te-oriented theory, however, once he finds  em ergent property in the 
fo rm  o f P([ce//]), his s tance is inconsisten t w ith  the  state-oriented theory. W e 
can sketch tha t the concept o f P([ce//J) em ergen tly  appears in the process o f 
descrip tion by one w ho stays in the s ta te-oriented theory. It is possible be­
cause we can sketch based on the m easurem ent-oriented theory, and can 
sketch actions o f a s tate-oriented theoris t as m easurem ent process. This is 
tha t M odel(M O T) = SO T in MOT. If one focuses  on the em ergen t property in 
m orphogenesis  and /or se lf-organiz ing process fo llow ing the perpetual d istinc­
tion o f a-priori and a-posteriori, one cannot separate  actions o f a state- 
oriented theoris t as m easurem ent process from  m easurem ent process o f 
m orphogenesis.

W e propose m ore fo rm al expression o f M odel(M O T) = SOT in MOT. The 
degeneracy o f M([ce//J) = M([M([ce//])]) and /or [cell] = M ([cell]) are com pre­
hended m ore form ally . In o rder to  prepare th is m ethod, we estim ate the status 
o f the  expression M ([cell]) = M ([M ([ce//])]) and /o r [cell] = M ([cell]) in the next 
section. They are  m etaphorica lly  called p roper nouns.

4. PR O PER  NOUN AS  AN IN D IV ID U AL A G E N T CARR YIN G  D IVERSITY

W hether M ([cell]) =  M ([M ([ce//])]) o r [cell] = M([ce//]) is taken, it shows nested 
s tructure. In o the r w ords, it im plicates tha t [cell] is both an individual s ingular 
th ing and the re la tionsh ip  between one thing and the  other. C learly  the la tter 
im plies function, o r how  to use th is ind ividual th ing o r pragm atic m ode o f th is 
th ing. W ith respect to  th is structure  one can connote  an individual agent com ­
prehending p ragm atic  mode. A ccord ing to  w eak theory o f description, 
[M ([ce//]) = M([M([ce//J)])] is an agent carrying both its m eaning and context in 
w hich a spec ific  m eaning appears. It is im portan t tha t function, pragm atic 
m ode o r con text is an open problem , w hich im plies tha t one cannot defin ite ly 
iden tify  the m eaning o f [function], [pragmatic mode] o r [context]. In o ther 
words, the ind iv idua l agent carries in fin ite  genera l conditions.

That is w hy w e call an agent, by w hich one can connote [cell] = M([ce//J), 
a p roper noun. A  p roper noun is not an abbrevia tion o f description. If one at­
tem pts  to de term ine  a list o f m eaning o r a p roper noun, it fa lls  into in fin ite  re­
gression. Then the concept o f abbreviation canno t hold in term s o f a proper 
noun. Is a p roper noun an indicator? K ripke (1980) argues tha t a proper noun 
ind icates a p roper noun itse lf and is a rigid designator. The term , rigid desig­
nator, im plies tha t a proper noun designa tes noth ing and is perform ative ly 
used in its own right. If one says that a p roper noun [moon] designates a sat­
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ellite revolving round the earth, it im plies tha t one can uniquely dete rm ine  the 
correspondence between [moon] and th is satellite . D eterm ining the corre ­
spondence uniquely im plies y ie ld ing the foundation o f the correspondence. 
Therefore, it is realized v ia theory  o f descrip tion in w hich one can choose the 
m ost im portant characters  represented by [moon]. As m entioned above one 
cannot uniquely de te rm ine  the  m ost im portant characte r fo r any designator. 
Because one cannot choose th is  character, a proper noun indicates nothing.

Readers m ay be confused, because we use a sym bol, [cell], as if it indicated 
real cells. W e argue tha t [M([ce//]) = M ([M ([ce//])]) is a form  o f inductor o r is 
a proper noun as if it ind icated a real inductor and a p roper noun. However, 
w e use a sym bol [cell] w ith  respect to  which one can re fer to a cell. There is 
no foundation o f the correspondence between [cell] and a cell. A  sym bol [cell] 
is an instrum ent and /o r too l through which one can com prehend a cell. As 
a result o f a language gam e, one can find the correspondence. It also show s 
tha t positiv ism  is not founded by naive realism  and/or theory o f descrip tion 
(indication). A  pos itiv is tic  sc ience is ju s t a language gam e, o r a positiv ism  as 
a specific  language gam e m akes to say that one can estim ate a theory from  
positivism  possible.

A  p roper noun is not on ly  an individual agent but a lso a ca rrie r o f infin ite 
genera l function. A lso, th is ind iv idua lity  and genera lity  by which one can con­
note in fin ity are inev itab ly  connected w ith each other. Especia lly  on th is sec­
ond point, w e call the fo rm  [cell] = M ([cell]) a p roper noun. For exam ple, 
im agine the  doll fo r a little  girl. This doll is s ingu la r fo r her. Even if th is doll be­
com es d irty  and is broken, she never g ives up th is doll. Th is s ingu la rity  de­
pends on the  re la tionsh ip  between the doll and her or doll's function. O ne can 
say tha t do ll's  function is com m unication between the  doll and her. C om m uni­
cation is open ended. It com prehends not on ly all com m unication between 
them  in the  past but a lso one in future. As fa r as it holds, a little g irl never 
g ives up the doll. O nly in th is  situation we express the  doll as

[[doll] =  M ([doll])]. (14)
Note tha t [doll] = M ([doll]) is the expression fo r [dolf] used by th is little girl. It is 
not the expression fo r a genera l [doll].

C om pared w ith [doll], im agine the re lationsh ip  between a pen and a man. If 
a pen is broken, then he uses another one as soon as possible. A  pen is re­
p laceable because the  re la tionsh ip  between a pen and a man is at m ost fin ite  
and a lm ost unique, nam ely a pen is a tool to  w rite  down. Even fo r a pen, the 
function is not un ique ly  determ ined a priori. However, it is possib le to  say that 
a pen has fin ite  num ber o f functions. Therefore, w e can re fe r to fin ite  num ber 
o f m eaning by M ([pen]). It is possib le to  assum e tha t it is unique, and is to 
w rite  down. Because M ([pen]) is assum ed to be fin ite  and countable, w e can­
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not express [pen] = M {[pen]). The form  o f [pen] = M ([pen]) is clearly jus t cate­
gory m istake. W hen one assum es M ([pen]) s  {too l to  w rite}, one can give an­
o the r tool sa tisfying {too l to  w rite } by [pencil]. R eaders note that plus/quus 
p roblem  (K ripke 1982) m entioned above results from  the assum ption o f 
unique correspondence between [+] and M([+]) = {plus, quus}.

Is there  a paradox in te rm s o f the form  [doll] = M([doll])? Even at th is case 
w e can say that it is ju s t ca tegory m istake. However, a paradox has not on ly 
the  status to be solved w he ther it can be solved o r not but also the status o f 
a tool by w hich one can re fe r to  onto logy in sp ite  o f th is am biguity. A t the latter 
case, one can re fe r to  on to logy that it is destined to  be expressed as a para­
doxica l structure. In naive realism , theory o f descrip tion and state-oriented 
theory, a paradox has unique status to be solved, w hile  in m easurem ent- 
oriented theory it is a too l by w hich one can re fe r to ontology. W henever we 
re fe r to  on to logy w ith respect to a p roper noun, w e adopt the form  [doll] = 
M ([doll]). As a result, one can re fer to  in fin ity  in te rm s o f M {[doll]). The reason 
w hy we can express [doll] = M([doll]) is not to  re fer to  in fin ity  o f M([do//j). In 
contrary, it is not tha t we can find s im ple category m istake in [pen] s  M([pen]) 
because M ([pen]) is fin ite, w e here g ive an a rgum ent on [pen] as one o f ex­
am ple  that we do not have to  pay a ttention to ontology, w hile  this type o f ne­
cess ity  is not founded by any theory.

W e here use a proper noun in the form  o f [doll] = M ([doll]) both as a m eta­
phoric  m odel fo r m easurem ent process and as an agent which is called 
a p roper noun such as inductor. In sta te-oriented theory [doll] is d istinguished 
from  M ([doll]), and M ([doll]) is defin ite ly  determ ined. For example, 
M ([interaction]) in w hich one can re fe r to spec ific  b io logical interaction by 
[interaction] is un ique ly  determ ined as a specific  m ap in state-oriented theory 
on one hand. M([iinteraction]) is not com ple te ly  identified in m easurem ent- 
oriented theory on the o ther hand, and it im plies tha t onto logy o f interaction is 
expressed both M ([interaction]) and M ([M ([interaction]) ]). That is why we adopt 
the expression o f M ([interaction]) = M ([M ( [interaction])]) by which one can 
com prehend on to logy o f interaction. In o ther words, th is am biguous expres­
sion is the  m odel fo r in teraction as m easurem ent process o r the m odel in 
m easurem ent-o rien ted  theory. Th is  perspective  can g ive the degeneracy o f 
a p roper noun as an agent by w hich one can connote  M([iinteraction]) = 
M ([M  ([interaction])]). Hence, degenerated agent is expressed as 
[M ([interaction]) = M ([M ([interaction])])]. O f course it does not im ply degener­
ated agent is un ique ly  determ ined. An agent a lso com prehends possibility o f 
unfo ld ing degeneracy.

In the  argum ent w ith in  the form s (1)-(4) o r the fo rm s (7)-(10), we can use the 
term  [X] and/o r M ([X ]) as defin ite  sym bol because th is notation is dependent
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on theory  o f description. Through actions o f theoris ts o f descrip tion w ho use 
[X] and /o r M([X]), we can dem onstra te  tha t it is a specific  language gam e. The 
ev idence o f a specific  language gam e is argued by exam ining how  they use 
[X] and /o r M([X]), w hich is outs ide o f [X] and /o r M([X]). O ur m ore form al w ay is 
to  connote  usage o f [X] and /or M ([X]) by theorists o f descrip tion in the am ­
biguous form  both o f [X] and M([X]), w h ile  it is not im ply a specific  defin ite  
s tructure.

5. D EG EN ER AC Y OF H IG H ER  LEVELS (PRO PER  N O U NS)
IN M EA SU R E M EN T-O R IE N T ED  TH EO R Y

W e here express on to logy o f m etabo lic  process by m-process. A lso, we ex­
press m etaphoric expression w ith respect to  which one can re fe r to m-process 
as [m-process]. There fore, [m-process] can be arb itrarily  chosen from  m athe­
m atica l structures, d iagram s, sym bols and term s. C om pared to  m odels o f 
s ta te-oriented theory, w e here connote  the concept o f indefin ite  co llection o f 
som e structures by [m-process]. In s tate-oriented theory, [m-process] is iden­
tified w ith a fin ite  set o f states ind icating m etabolic  process, and then M ([m - 
process]) is identified w ith a specific  rule o r a map. W e express the la tter as 
>m-process<. For exam ple, m etabo lic  process is identified w ith a specific  
map, f, from  a set D  to  D. A t th is case >m-process< im plies a m ap f o r  a spe­
c ific  rule, [m-process] im plies indefin ite  collection and /or an infin ite set, and 
M ([m-process]) im plies a co llection o f m aps from  a set D  to  D.

In o rde r to regard m etabo lic  process as m easurem ent process, we consti­
tu te  a paradoxica l structure  consisting o f [m-process] and M([m-process]) from  
the perspective  o f m easurem ent-oriented theory. This aspect is denoted by 
<m-process>  and paradoxica l s tructure  is denoted by

[m-process] M ([m-process]). (15)
Note tha t instead o f the  express ion <m-process> o r [m-process] o  
M ([m -process]), the expression >m-process< as a specific  rule is adopted in 
s ta te-oriented theory. Expression (15) im plies the perpetual dynam ica l trans­
fo rm ation  between [m-process] and M ([m-process]). There fore, it a lso im plies 
tha t a m etabo lic  process cannot be un ique ly determ ined as a specific  m ap 
and tha t if one fo rces to  de te rm ine  it then one is faced w ith one-to -m any type 
m apping, w hile  m etabo lic  sta te  is determ ined as tim e proceeds. If one de­
scribes the  aspect o f (15) in te rm s o f s ta tic  concept, then the expression is 
destined to  be [m-process] =  M ([m-process]) w hich im plies a paradox.

W e sketch our perspective  fo r th is  m etabo lic  process as shown in Fig. 1. 
First, m etabo lic  process is expressed as <m-process> and w e construct the 
in teraction between [m-process) and M ([m-process]) expressed as 
[m-process] <-> M ([m-process]). Th is  interaction is expressed as perpetual
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► [m-process] 

—  M [m-process] ■

*

individual state individual state
v  reduce v

/  deduce 3^
specific  rule + internal noise

indeterminacy I_____________j  invest

< m-process >

Fig. 1. Schem atic diagram for the formalization of internal measurement process of 
<m-process>. W e here formalize it as the coherent process between [m-process] and 
M([m-process]). In mathematical sense, if m-process is formalized as a map f : D->D, 
then [m-process] and M([m-process]) are expressed as D  and Hom(D, D) = {f | f : D->D}. In 
order to evoking the difference of status between D  and Hom(D, D), we generally define 
D  as an infinite set of finite symbols and define D' in Hom(D', D') as an infinite set of in­
finite symbols. See text for further discussion.
trans fo rm ation  between m etabo lic  sta tes by w hich one can re fer to m etabolic 
process and rules fo llow ing the m etabo lic  states. For exam ple, im agine that at 
firs t [m-process] is prepared as a sequence o f xi, X2, X3  and X4 . One deter­
m ines a rule fo llow ing th is  sequence by a map f, tha t belongs to 
M ([m -process]), where f{xi) = X2, f(x2) = X3  and /(X3) = X4 . However, one de­
te rm ines f(x4) by the defin ition  o f a m ap f  in spite o f ignorance o f the fo llow ing 
m etabo lic  state. Im agine tha t f(x4) = X5 , and tha t g(xi) = X2 , g fa )  = X3 , g(x^) = 
X4 and g(x4 ) = ys, w here X5 *  ys. It im p lies tha t one arb itrarily chooses a map f  
as a rule fo llow ing X1, X2 , X3 and X4 a lthough there exist both f  and g fo llow ing 
x j,  X2 , X3  and X4 . In o ther words, one can re-choose f  from  g if [m -process] is 
prepared as a sequence o f X2 , X3 , X4 and ys. This re-choice or perpetual choice 
by an in ternal observer succeeds in fin ite  tim es, and that can be another ex­
pression o f a paradox o f [m-process] = M {[m-process]).

C om pared to a specific  language gam e on m orphogenesis in section 2, we 
can sketch the  degeneracy o f [m-process] = M ([m-process]). This expression 
a lso im plies paradoxica l structure, w h ile  we do not use th is expression, 
[m-process] = M ([m-process]), ju s t as a paradox which possesses a status to 
be solved. Instead, we use it as a p roper noun. The structure  [m-process] o  
M ([m-process]) has ability to  m aintain m etabo lic  process aga inst in trinsic in­
s tab ility  in its own right. However, it is conven ien t to use an enzym e stabilizing 
m etabo lic  process, o r to  construct a boundary o f a system  (e.g., cell m em ­
brane) to  m ainta in m etabo lic  process. A t th is case, an enzym e or a cell m em ­
brane stab iliz ing m etabo lic  process is used as a proper noun.

A  p roper noun is here defined as [[X] = M([X])]. Im agine tha t one ta lks about 
a m an and says "He is c leve r and drunken...". A lso im agine that in the process
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o f ta lk ing about the man one has to re fe r to the o ther man and says "He is not 
c leve r and drunken...". A fte r tha t one has to ta lk about both the man and the 
other. Therefore, any s ta tem ent m ay be erroneous because the sta tem ent can 
be proved both fo r the man and the  other. O ne o f the best w ay to prove this 
confusion is to introduce a proper noun o r to  nam e two men. A  nam e is an in­
s trum ent tha t is ind iv idually  handled, and in w hich all s ta tem ents labeled by 
a nam e can be com prehended. T ha t is w hy it is expressed as [[X] = M([X])]. 
W e em phasize again tha t a p roper noun does not te leo log ica lly  appear. If 
a p roper noun does not appear then a ta lk on tw o m en can be abso lu te ly 
confused and be term inated. O therw ise, the ta lk successfu lly  proceeds. As 
a result we can find te leo logy o f the  appearance o f a p roper noun. However, 
th is te leo log ica l status is invented a posteriori and is not transcendent con­
cept.

N ecessity as a consequence is ca lled necessity. This is the necessity in 
term s o f history. As well as tha t the  appearance o f M{[cell\) = M([M([ce//J)]) is 
necessary, the appearance o f [m-process] = M ([m-process]) as a spec ific  en­
zym e or a m em brane is necessary. However, th is  p roper noun is expressed 
as

<[m-process] = M ([m-process])>, (16)
in its own right, because th is degenera ted  agent is not a defin ite  sym bol. The 
m eaning and/or pragm atic m ode o f th is  agen t is opened and/or indefin ite. Now 
w e can express an agent by w hich the expression (16) can be re ferred as 
<stabilizer>. O nce an agent ca lled <stabilizer> appears, m easurem ent proc­
ess consists  o f the interaction betw een <m-process>  and <stabilizer>, or 
am ong [m-process], M ([m-process]) and [m-process] = M ([m-process]). Then 
<stabilizer> is a lso expressed as a paradoxica l s tructure  between [stabilizer] 
and M ([stabilizer]), and is given as

[stabilizer] <-» M ([stabilizer]) (17)
w here  both o f them  are expressed as

[stabilizer] = [[m-process] = M ([m-process])] (18a)
M ([stabilizer]) = M([m-process] s  M ([m-process])]). (18b)

There fore  it can lead to another upper level expressed as
<replicator>

= <[m-process] = M([stabilizer])>
= <[m-process] = M ([M  ([m-process])])>, (19)

w here it is defined tha t M[[X] s  M [X]] = [M [X] s  M [M[X]]], and that if [[X] = M[X]] 
s  [M [X] s  M [M [X]]] then [[X] s  M [M [X]]]. W e here sketch that the firs t level o f 
<m-process>  can lead to the degene racy o f the upper level o f <stabilizer> and 
it can a lso lead to the degene racy o f the  second-ordered upper level o f 
<replicator> (Fig. 2). C om pared to  the perspective  o f state-oriented theory, we
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► [m-process] —

—  M [m-process]*

internal m easurem ent

*
! •

proceeding 
degeneracy degeneracy

< [m-process] = M [m-process] >
ii < [stabilizer] s  M [stabilizer] >

< m-process > < stabilizer > < replicator >

e.g. < D  D  > < D  =  Horn (D,D)> < D =  Horn (D ,H o m  (D ,D )) > 

m easurem ent - oriented theory

state - oriented theory

e.g. D  j + D  

> m-process <

-► Horn (D ,D)

> stabilizer <

Horn (D,Hom (D,D)) 

— ► > replicator <

Fig. 2 Schematic diagram for the degeneracy of hierarchical structure. The coherent 
process between [m-process] and M ([m-process]) is paradoxical in its own right because 
it implies the mixture of [m-process) and M([m-process]), and it can lead to the degener­
acy of <[m-process] = M ([m-process])> which looks as if a paradox that held before the 
degeneracy of <[m-process] = M ([m-process])> could be improved. Paradoxical aspect 
and coherent process can lead to emergent upper level of <(m-process) = M([m- 
process])>. The concept of emergent property results from descriptive fallacy, however 
we can talk about emergent property in this way. W e can "dynamically" sketch how 
emergent upper level is descriptive fallacy, and it implies that how "erroneous" emergent 
upper level can be degenerated.
can com prehend tha t the h ierarch ica l structure defined in the state-oriented 
theory is not transcenden ta ry  concept, and that h ierarch ica l structure is com ­
prehended as the degene racy  resulting from  internal m easurem ent.

It is adequate to  call <[m-process] = M ([M ([m-process])])>, <replicator> in 
the  context o f b iology. In b io log ica l sense, upper level o f s tabiliz ing and/or re­
pa ir process is rep lica tion o f a cell, texture, and/or organelle . W e here evoke 
another perspective fo r the second-ordered upper level. It can be a m eta­
phoric expression fo r identity. By the firs t-ordered upper level <stabilizer> one 
can re fe r to w hole  event o f m etabolic  process. W e can com prehend tha t the 
concept o f proto-form  o f " s e l f  and/or se lf o f m etabo lic  process appears in the 
fo rm  o f an agent, enzym e. By the em ergent second-ordered upper level one 
can re fer to w hole  event o f stabiliz ing process. In o the r words, th is concept 
im plies that the second "s e lf ' encom passes tow ard the firs t "se lf' being in a 
universe. This im plies tha t concept o f the se lf cons ists  o f considering "se lf" 
and considered "s e lf .  There fore , degeneracy o f the second-ordered upper
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level im plies degeneracy o f "identity" that is an agent w hich attem pts to  unify 
considering " s e lf  and considered "s e lf.

O ne can understand tha t w herever the process o f replication is degener­
ated, the identity  o f cell is established as a consequence o f degeneracy. 
Im agine tha t you are a theoris t o f descrip tion and that you des igna tes the 
m ost im portant a ttribu tes o f a cell o r im portant states o f a cell. Does rep lica tor 
rep licate th is im portant a ttribu tes or states o f a cell? The rep lica to r D NA can­
not rep licate states o f a cell, because it cannot transcendenta lly  designate  ini­
tia l and boundary cond itions under w hich the sam e state as im portant s ta te  o f 
the cell can appear. In o ther words, the rep lica to r replicates not ind ividual but 
un iversal concept fo r th is cell. W e observers call th is universa lity  o f the con­
cept o f th is cell the identity  o f a cell. A  replicator, DNA, replicates the  identity  
o f a cell. For w hom  the identity  o f a cell is? If an observer observes a cell from  
the perspective  o f internal m easurem ent, then the m easurem ent process can­
not be separated from  an observed cell in its own right. Then the identity  o f 
a cell appears not on ly  fo r an observer, but a lso fo r a cell itself. It can lead to 
that w e observers can find tha t there is a rep lica to r as a specific  structure, 
DNA, w ith respect to  w hich we can find the identity  o f a cell.

W e cannot separate  the identity  o f a cell from  a rep lica tor replicating the 
identity. W hen eve r one finds a rep lica tor rep licating a unity X, he can find the 
identity  o f X, such as the identity o f a cell, the identity  o f an ind ividual and the 
identity  o f a population. W e can find the identity  o f a population as a social in­
sect such as an ant. In th is population, a queen ant p lays a role in replicating 
population, and it is nothing but a rep lica to r fo r a population. In th is sense, 
both brain and gonad are replicators and they  replicate d iffe ren t identity  fo r an 
individual. G onad rep lica tes the identity  fo r an individual in te rm s o f gonad, in 
the  fo rm  o f a d iffe ren t individual. Brain rep lica tes the identity  fo r an individual 
in te rm s o f a brain, in the form  o f an im age o f ind ividual and/o r an im age o f the 
outs ide o f an individual. In o ther words, th is function o f rep lication o f a brain is 
called consc iousness. W e can im agine and /o r cons ide r ourse lves by the con­
sciousness. That is w hy brain is rep lica to r and the  consciousness is its func­
tion o f rep lica tion fo r identity.

W e do not dec lare  tha t dualism  o f m ind and body is a priori concept, and 
tha t m ind can take  the ability  to  un ify  m ind and body. A  question o f which the 
dua lism  betw een m ind and body should be overcom e cannot hold. Com pared 
to  'descrip tive ' fa llacy  (Austin 1975), one can understand th is aspect. The de ­
generacy o f a spec ific  word, "m eaning", results fro rr a perform ative  language 
gam e. F irs t one says, "I understand". The term  "understand" is used ju s t as an 
in trans itive  verb, and then one can use the term  "understand" as a transitive 
verb by w hich one can re fe r to  the d irec t ob jec t o r a noun. That is w hy one in­
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vents a word by w hich one can re fe r to  the concept tha t is understood o r the 
concep t tha t appears by understanding, and it is called m eaning and/or sense. 
Finally, when one understands w hat the o ther says, one can say: "it m akes 
sense". However, once th is word, m eaning o r sense, is perform ative ly used, 
ind iv idua ls using a language becom e to  believe tha t any s ta tem ent has 
m eaning, and tha t a language is possib le because o f existence o f m eaning. It 
is the case o f 'descrip tive ' fa llacy. A lso th is fa llacy  cannot be proved in its own 
right in the dom ain o f theory o f description.

As w ell as the degeneracy o f m eaning, once m ind is degenerated, one can 
believe tha t ou r com m unication is possib le because o f the existence o f m ind, 
and one starts to  cons ide r how  this m echanism  is consistently  described. M ind 
has em ergen t property. Before m ind is degenerated, the concept o f pro to -se lf 
is inconsisten t because it has am bigu ity  o f considered se lf that is a term , 
[self\, and considering se lf tha t is M ([self\). The degeneracy o f m ind im plies 
tha t th is  paradox is im proved In the fo rm  o f the structure, [self\ = M ([self\). 
However, it looks as if a paradox could be im proved by th is structure, [self\ = 
M ([self\), and th is type o f sketch is, ju s t a sem antics fo r the consequence o f 
degeneracy. Because m ind can be referred not by the defin ite  and/or consis­
ten t structu re  [[self\ =  M([se//])], but by indefin ite  structure <[self\ = M ([self])>, 
the  degeneracy o f m ind can g ive rise to  em ergent problem  o f upper level 
s tructure. This is m ind-body problem .

D egeneracy o f an em ergen t h ierarch ica l upper level is re levant fo r indefi­
n iteness o f degenera ted  upper level and /o r ability  o f w hich more upper level 
can be degenerated. That is w hy h ierarch ica l structure  is not transcendent 
s truc tu re  o r s ta te  and is the ab ility  taken in internal m easurem ent process. 
M ind is degenera ted  as if proto-(thou and I) problem  could be im proved by this 
degeneracy, how ever th is degeneracy can be unfolded and can give rise to 
ano the r thou and I problem . A ll w hat w e can ta lk about is to  sketch th is proc­
ess, and is not to  im prove thou and I problem . This is a w ay to ta lk  about m ind 
and /o r consciousness.

As m entioned above, one can ta lk  about internal m easurem ent as a verb, 
and th is  process can degenera te  a noun and a proper noun. The concept o f 
food is not transcendenta lly  de term ined. An im als take anything into the ir 
m outh and it is transm itted  to  stom ach, and som eth ing can be d igested in 
stom ach. Som eth ing tha t can be d igested is called food. This concept o f food 
is not on ly  fo r an observe r w ho estim ates the  content o f stom ach, but a lso fo r 
an an im al itself. Through th is process, the pre ference o f food and/or d igestive 
ab ility  is degenerated, and it can g ive rise to  the perspective  o f theory o f de­
scrip tion o f w hich an an im al can ea t its own food. The process as verb  is ar­
ticu la ted  into am biguous concept o f [food] and M([fooof|). Then, s tric tly  speak­
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ing, if it is argued tha t an im als take  anything tha t can be took in to the ir mouth, 
it sounds erroneous. That is w hy it is not su ffic ien t to  re fer to  in ternal m eas­
urem ent by a term , verb. A lso, w e em phasize tha t the p rocess o f {[food] 
M ([food]) g iv ing rise to  the  s truc tu re  o f <[food] = M ([food])>  is sam e process 
as the  degeneracy o f <[self] = M([self])>.

Naive realists, w ho can doubt the  foundation fo r na ive realism , paradoxica lly  
argue that m ind cannot be ta lked about. They regard any m odel as a repre­
senta tion fo r real entity, and they cannot accept the perspective  from  which 
any m odel is m etaphor and/or m om ent by which one can re fe r to ontology. 
From  th is  perspective  o f na ive realism , any m odel is im possib le  in its own 
right. However, they  say tha t o rd inary m odels are possib le  because they  are 
m odels fo r s im ple  ob jects w hile  a m odel fo r m ind is im possib le  because it is 
com plex. It can g ive rise to  specia l s ta tus fo r the aspect in w hich one cannot 
ta lk  about m ind. Note tha t th is  process acted by naive rea lis ts is internal 
m easurem ent. There fore, it can g ive rise to the degeneracy o f a p roper noun 
by w hich one can re fe r to the  aspect o f w hich one cannot ta lk  about m ind 
and/or nobody knows m ind. As w ell as the sta tem ent tha t nobody knows im ­
plies tha t on ly  god knows, the aspect nobody knows m ind can g ive rise to  the 
concept o f god in naive rea lism  w ho on ly knows m ind. It is ju s t vitalism . 
A ga ins t na ive vita lism , w e have to constitu te  a m etaphoric  m odel w ith respect 
to  w hich one can re fer to  m ind.

6. D IS C U SS IO N  AN D  C O N C LU SIO N

From  the perspective  o f in terna l m easurem ent, one can ta lk about the de­
generacy o f m eaning and/or em ergen t upper level. This perspective  is s im ilar 
w ith a m etaphoric  m odel in w hich any process can be referred by a verb and 
a noun is degenerated a posteriori (S attle r 1990). If one accepts on ly  th is type 
o f m odel, all w hat one can do is to  fo rm a lize  the s tructure  o f a noun com pared 
w ith a verb, o r to  form alize  p rocess taking the ab ility  to  genera te  a noun. In the 
fo rm e r attem pt, a researcher concentra tes on how  a paradox is im proved in 
a new ly constructed logic. S co tt show s that a paradox form alized as a fixed 
po in t in a log ic can be em bedded in a new  logic, and genera lly  show s how to 
construc t th is  new  logic (Scott 1972).

F or exam ple, predicate log ic can be invented from  a paradox in propositional 
log ic by th is  way. First, a paradox resulting from  in fin ite  operation o f u  o r n ,  
w h ich is expressed as u°° o r it is g iven in the form  o f a fixed point, tha t is illus­
tra ted as u°°a = (u°°a)u£> o r u “ a = /(u°°a), w here f(x) = xv jb  and b is any e le­
m ent and then u°°a = / ( u ” a) im p lies a paradox. If one defines how  to  use this 
new  operation o f u '  in a new  log ic in w hich the operation o f u "  is consistent, 
then one can argue that a fixed po in t o f U® is em bedded in a new logic. In this
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w ay one can define the  quan tifie r V and 3 as new  operations resulting from  u "  
and n ”  respectively. Soto and Vare la  (1984) focuses on th is genera l method, 
and call m etaphorica lly  the process from  propositional to predicate logic, evo­
lution.

However, they do not re fer to the process itse lf from  a logic to a new  logic. 
T hey  only argue tha t a paradox can be em bedded. However, from  the per­
spective  o f a language gam e, nothing has happened. It does not im ply that 
a paradox is im proved and em bedded. Internal m easurem ent process is inde­
pendent o f the procedure to  im prove a paradox, w hile  it looks as if a paradox 
w as im proved as a consequence. In o ther words, the internal m easurem ent 
process is independent o f the process in w hich a paradox is im proved. It does 
no t im ply that a paradox is em bedded and consistent universe can be 
ach ieved although a structure  o f <[X] = M ([X ])> is degenerated. Therefore, 
they  re fer only to  the structure  degenerated, not to the process o f degeneracy.

Because abstract structure  o f a p roper noun is expressed as <[X] = M([X])>, 
one can concentra te  on the p rocess enhancing com plexity w ith respect to the 
degeneracy o f a p roper noun. A lso, one can constitu te m etaphoric m odel by 
w hich one can re fer to the process enhancing com plexity. Ehresm ann & Van- 
brem eersch (1994) propose a m odel called M em ory Evolutive System , based 
on category theory. They express the  process enhancing com plexity through 
b ind ing and fo ld ing as a co lim it functor. This functor transform s [X] into M([X]), 
and then it can lead to  degeneracy o f m eaning. A lso they form alize  a net o f 
com petitive  in ternal centers  o f regulation (CR) which consists o f a pattern o f 
com ponents o f the sam e level a long specific  links to  com m unicate  observa­
tions. Therefore, co lim it func to r perpetua lly  generates em ergen t upper level 
such as M([X]), M ([M ([X ])]), ... , on one hand, and th is em ergent upper level 
im p lies [X] s  M([X]), M ([X ]) = M ([M ([X ])]), ... , because o f the existence o f CR. 
In o the r w ords, degenerated upper level can be united in a network due to CR. 
T hom  (1990) also proposes the  s im ila r perspective called pregnance process, 
by w hich an ob ject is united in a system  and M ([object]) is degenerated by the 
pregnance.

C learly, m odels proposed by Ehresm ann Vanbrem eersch (1984) and Thom 
(1990) are beyond realism , and th e y  can re fer to on to logy o f a system  and/or 
process through m etaphoric  m odels. They concentra te  on the process from  
[X ] to  [X] = M([X]), o r from  [X] to  M ([X ]). However, we argue tha t the ir m odels 
are  not expressed as the  m odel in the form  o f (6), M odel (M OT) = SO T in 
M O T. They lack the concept o f in terna l choice and/or coherent process be­
tw een [X] and M([X]), which is expressed as ([X] M([X])). Instead, they  con­
cen tra te  both on [X] and the  transform ation  o f [X], It sounds as if degeneracy 
o f em ergen t upper level resulted from  the rule, expressed as co lim it functor
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and CR, o r pregnance process, w h ile  it does not im ply the  ex is tence o f a rule. 
W ith  respect to  a term , degeneracy, w e evoke the necessity in process and/or 
h istory. The concept o f necess ity  can be replaced ne ither w ith determ in ism  
nor te leo logy. If one express th is  process o f degeneracy as a specific  rule, 
one cannot express the  d iffe rence  in term s o f s ta tus between determ in ism  
and necessity.

C oherent process can lead to  degeneracy o f upper level, and one can re fer 
to  in ternal choice w hich sounds paradoxical by th is process. D egeneracy o f 
em ergen t upper level is re levant fo r paradoxica l and indefin ite  aspect o f low er 
level. The ability  o f degeneracy o f upper level cannot be separated from  para­
doxica l aspect o f foca l level (M atsuno 1992; Gunji e t al. 1996). Tha t is w hy 
in ternal cho ice and /or coheren t p rocess plays the m ost in trins ic role in evo lu­
tion. If one express th is  ability  as a spec ific  form , then one can separate  them .

W e have concentra ted on the  re la tionsh ip  between paradoxica l aspect o f 
in ternal m easurem ent and the ab ility  o f enhancing com plex ity  o r degenerating 
em ergen t p roperty (e.g., G unji 1994, 1995). Recently, Gunji e t al. (1995) and 
G unji & Toyoda (1996) dem onstra tes  tha t em ergent upper level tak ing <[X] = 
M ([X ])> is degenerated through proceeding internal m easurem ent o r coherent 
p rocess. C oheren t process o f [X] and M([X]) can be expressed as the  coher­
en t process between determ in ing  an individual state and choosing a rule 
w hich fo llow s th is identica l state. O f course, if one chooses a spec ific  ru le by 
w hich one can designate  a given state, then one cannot jus tify  a specific  rule 
because one has to re fe r to  genera l all possib le s ta tes by a rule on one hand, 
and all w hat one can observe  s a g iven individual sta te  on the o ther hand. In­
d iv idua l specific  experiencing canno t cover all possib le genera l conditions. It 
can lead to perpetual coheren t p rocess. In th is m odel (Gunji & Toyoda 1996), 
w e em phasize  the  d iffe rence o f s ta tus  between individual condition and gen­
era l condition, by defin ing ind iv idua l condition in a log ic in w hich one cannot 
re fe r to  in fin ite  operation and de fin ing  genera l condition and/or rule in a logic 
in w h ich  one can re fe r to  in fin ite  operation as a specific  form . As a result, the 
d iffe rence  o f status between [X] and M ([X]) is enhanced, and it can lead to  
degene racy  o f an em ergen t s truc tu re  o f <[X] = M([X])>.

Soto & Vare la (1985) argues the  positive  sign ificance o f fixed point or 
a paradox. A  fixed point f(X ) = X  genera lly  im plies a paradox w here f  is a con­
traction m ap, how ever if X  is frac ta l o r a se lf-s im ila r set and then f(X ) = X  
ho lds because se lf-s im ila r set is inva rian t w ith respect to  contraction. That is 
w hy frac ta l takes positive s ign ificance  o f a fixed point, and one can im prove 
th is  type  o f paradox by in troducing fracta l. In our model, <[X] = M ([X ])> is ex­
p ressed as a se lf-s im ila r can to r set, w here  X  is a local rule. In o ther words, by 
the  structu re  o f <[X ] s  M ([X ])> one  can re fer to  em ergent g lobal rule by which
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one can a lso re fe r to  local rule. This em ergen t upper level can take dow nward 
causation (Kuppers 1992). A lso, before degeneracy o f <[X] s  M ([X ])>, it is jus t 
a paradox. The structure  o f <[X ] = M ([X ])> is im possib le and is prohibited. In 
sp ite  o f th is  prohib ition, th is s tructure  is degenerated. It im plies tha t it is em er­
gent property.

C oheren t p rocess is form alized w henever one focuses on the m odel ex­
pressed as M odel(M O T) = SO T in MOT. In th is form alization, one can ta lk 
about ca tegory  m istake and descrip tive  fa llacy, and then one can m anifest 
pe rfo rm er’s cho ice  o r internal cho ice resulting from  this paradox w hich sounds 
d ilem m a fo r an in ternal observer. R eso lving a d ilem m a invests another d i­
lem m a, and th is process can g ive rise to  degeneracy o f em ergent structure. 
W hen perfo rm ance o f external m easurem ent can be sketched from  the  in ter­
nal perspective , one can ta lk about orig in o f state and structure, evolution, 
em ergen t property, and/or necessity in h is to ry  that cannot be ta lked on ly  from  
the exte rna l m easurem ent. W e call th is  sketch from  the internal perspective  
m easurem ent-o rien ted  theory, com pared to  state-oriented theory. Expanding 
th is  m ethod from  the in ternal perspective  we can constitu te the m etaphoric 
m odel fo r m ind and/or consciousness.
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