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Introduction

In a presentation to the Royal Society 
of New South Wales on 7 July 2021, I 

proposed a high-level view�˝ʄ�̤˝ɡʓɭ̯͛૆ઃ૆̯ʎɭ�
ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ� ͔ʓɭ͕૆ઃ૆ʓˉ� ͕ʎʓɡʎ� ̯ʎɭ� ʓˉɧʓ-
viduals are identical information processors 
that form a society by interacting via the 
exchange of information (Aslaksen, 2021). 
A pictorial representation of this view is 
shown in Fig. 1, and as the view was incor-
porated and further elaborated in a later 
publication (Aslaksen, 2023), I will reference 
that where appropriate.

In the high-level view of society as an 
information-processing system illustrated 
in Fig. 1, the individuals are all identical as 
processors; that is, they have the same ability 
to process and store information, and their 
capacity to interact with the circulating 
information and with the environment is 
the same, but the content of the informa-
̯ʓ˝ˉ੔�ɀ̤�̋ ̚̚˝̤ɭɧ�̯ ˝�̯ ʎɭ�Ό̸ɀˉ̯ʓ̯ ੔͛�ʓ̤�ɧʓаɭ̝ɭˉ̯�
for each individual. But because they are 
identical processors, we may consider not 
the individual-to-individual interaction 
but introduce the concept of the individual’s 
interaction with society in the form of the 
individual’s interaction with a circulating 
information, i.e., the information produced 
by all the individuals.

However, in my work so far, the key 
ɡ˝ˉɡɭ̯̚�˝ʄ� ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�͕ɀ̤�ˉ˝̯�ɧɭпˉɭɧ੖�
this was avoided by using it as a catch-all 
for data, knowledge, belief, sentiment, etc. 
Юɭ�̚ ̸̝̚˝̤ɭ�̋ ʄ�̯ ʎʓ̤�̚ ɀ̚ɭ̝�ʓ̤�̯ ˝�ɡ˝ˉ̤ʓɧɭ̝�ʎ˝͕�
a more detailed description of information 
can be developed based on its relation to 
ɧɀ̯ɀ�ɀˉɧ�ʯˉ˝͕ʴɭɧʅɭ੓�Юɭ�̝ɭ̸̤ʴ̯�ʓ̤�ˉ˝̯�̤˝�
ʽ̸ɡʎ�ɀ�ɧɭпˉʓ̯ʓ˝ˉ�˝ʄ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ੔�ʓˉ�̯ʎɭ�
sense of a statement of what it is, as is 
provided, e.g., in a dictionary, but rather a 
̤ɭ̯�˝ʄ�̤̯ɀ̯ɭʽɭˉ̯̤�ɀɠ˝̸̯�͕ʎɀ̯�ʓ̯�ʽ̸̤̯�ʄ̸ʴпʴ੔�
͕ʎɀ̯ɭ͔ɭ̝�ʓ̯�ʓ̤੖�̝ɭΌ̸ʓ̝ɭʽɭˉ̯̤�˝ˉ�઎ʓˉʄ˝̝ʽɀ-
tion” as it is used in the information view 
of society.

 

 

 

 

 

Figure 1: A pictorial representation of our high-
ʴɭ͔ɭʴ� ɧɭ̤ɡ̝ʓ̯̚ʓ˝ˉ� ˝ʄ� ̤˝ɡʓɭ̯ ੓͛� Юɭ� ɡʓ̝ɡ̸ʴɀ̯ʓˉʅ�
information is accessed by and added to by the 
individuals; discovery is a means for individuals 
to obtain information from their environment 
through targeted actions (e.g., measurements), 
with the interaction with the collective memory 
sources (archived information) shown separately. 
Analysis is the creation of new information 
through processing of information stored in the 
individual’s memory. (Aslaksen 2023)

mailto:erik.aslaksen@bigpond.com


231

Journal & Proceedings of the Royal Society of New South Wales
�̤ʴɀʯ̤ɭˉ૆ઃ૆Û˝ɡʓɭ̯͛�ɀˉɧ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ

A concept of information

Statement 1੕�Юɭ�̸̝̚̚˝̤ɭ�˝ʄ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�
is to enable the transfer of knowledge 
between persons.

Юɀ̯�ʓʽʽɭɧʓɀ̯ɭʴ͛�ɠɭʅ̤�̯ʎɭ�Ό̸ɭ̤̯ʓ˝ˉ੕�Ċʎɀ̯�
is knowledge? Knowledge is created by 
either of two processes. One involves the 
observation of our environment, both natu-
ral (including other humans) and created 
ɠ͛�ʎ̸ʽɀˉ̤੓�Юɭ�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ�ʽɀ͛�ɭʽ̚ʴ˝͛�
various instruments and devices, and the 
˝ɠ̤ɭ̝͔ɭɧ� Ό̸ɀˉ̯ʓ̯ʓɭ̤૆ઃ૆̯ʎɭ� ɧɀ̯ɀ૆ઃ૆ʽɀ͛�
be converted into various physical forms 
(acoustic, optical, electrical) and be trans-
mitted in any of these forms from the 
observed object to the observing individual, 
and via a number of segments, such as an 
ɀˉɀʴ˝ʅ̸ɭ�̤ɭʅʽɭˉ̯�ੲ৘ં৖৔�ʽ��ʴʓˉʯੳ੔�ɀ�пɠ̝ɭ઀
based digital segment, and a Wi-Fi segment. 
Юʓ̤�ʓ̤੔�ʓˉ�˝̸̝�ɧɭпˉʓ̯ʓ˝ˉ੔�ˉ˝̯�̯̝ɀˉ̤ʽʓ̤̤ʓ˝ˉ�
of information, but of data. Only when 
the observed data are accessed through our 
senses and then processed do the observed 
feature of the environment become part of 
our personal knowledge. For example, when 
we observe the structure of DNA, we can 
extract the knowledge that it is a double 
ʎɭʴʓ͚੓�Юɭ�̋ ɠ̤ɭ̝͔ɭɧ�̋ ɠʫɭɡ̯�ɧ˝ɭ̤�̄ ˝̯�ɡ˝ˉ̯ɀʓˉ�
any knowledge, as knowledge is a feature 
˝ʄ� ̯ʎɭ� ʎ̸ʽɀˉ੖� ʓ̯� ̝ɭΌ̸ʓ̝ɭ̤� ɀ� ʯˉ˝͕ɭ ੔̝� ɠ̸̯�
it contains the raw material from which 
knowledge can be created; in this sense the 
environment is the source of knowledge.
Юɭ�̋ ̯ʎɭ̝�̚ ̝˝ɡɭ̤̤�ʓ̤�̯ ʎɭ�̚ ̝˝ɡɭ̤̤ʓˉʅ�̋ ʄ�̚ ɭ̝-

sonal knowledge stored in memory, i.e., by 
thinking or what in Fig. 1 is called analysis. 
By recognising relationships between items 
of knowledge they form a system, and new 
knowledge may be created as emergent 
̝̚˝̚ɭ̝̯ʓɭ̤�̋ ʄ�̯ ʎʓ̤�̤ ̤̯͛ɭʽ੓�Юʓ̤�઎̤ɭɡ˝ˉɧ�̋ ̝ɧɭ̝એ�

personal knowledge is what is generally 
called ̂ʓȱȷ˧ˮ̵Ȋʓȱɝʓɏ.

Statement 1 can be compared with a 
statement in the article (Dienes, 2012): 
઎Rˉ�ʽ͛� ̚ɭ̝̤˝ˉɀʴ� ˝̚ʓˉʓ˝ˉ੔� ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ� ʓˉ�
MvR�̸̤̯ɧʓɭ̤૆ઃ૆ʓˉ�ɀˉ�ɀɡ̸̯ɀʴ�̤ʓ̸̯ɀ̯ʓ˝ˉ੔�ɀˉɧ�
ʄ˝̝�̤˝ʽɭɠ˝ɧ͛૆ઃ૆̤ʎ˝̸ʴɧ�ɠɭ�̸ˉɧɭ̝̤̯˝˝ɧ�ɀ̤�
data on a carrier, which, if used, modify 
one’s beliefs concerning something,” where 
(ʓɭˉɭ̤�̸̤ɭ̤�઎ɠɭʴʓɭ΍એ�͕ʎɭ̝ɭ�͕ɭ�͕˝̸ʴɧ�̸̤ɭ�
઎ʯˉ˝͕ʴɭɧʅɭ੓એ

Юɭ�̝̚˝ɡɭ̤̤ʓˉʅ�˝ʄ�ɧɀ̯ɀ�ʓˉ̯˝�ʯˉ˝͕ʴɭɧʅɭ�
depends on the cognitive background 
of the person; two persons accessing the 
̤ɀʽɭ�ɧɀ̯ɀ�͕ʓʴʴ�̝̚˝ɧ̸ɡɭ�ɧʓаɭ̝ɭˉ̯�̚ɭ̝̤˝ˉɀʴ�
ʯˉ˝͕ʴɭɧʅɭ੔�͕ʓ̯ʎ�̯ʎɭ�ɧʓаɭ̝ɭˉɡɭ�ɧɭ̚ɭˉɧʓˉʅ�
˝ˉ�̯ʎɭ�ɧʓаɭ̝ɭˉɡɭ�ʓˉ�ɡ˝ʅˉʓ̯ʓ͔ɭ�ɠɀɡʯʅ̝˝̸ˉɧ੓�
Юɭ�ɡ˝ʅˉʓ̯ʓ͔ɭ�ɠɀɡʯʅ̝˝̸ˉɧ�ʓ̤�ɠɀ̤ʓɡɀʴʴ͛�̯ʎɭ�
knowledge stored in a person’s memory.

Statement 2: Information is created in a 
process by which a person transforms a 
part of its personal knowledge into the 
form of a message that can be transmitted 
to another person or persons with the 
intent that the recipient will be able to 
extract knowledge from it.

Юɭ̝ɭ�ɀ̝ɭ�̤ ɭ͔ɭ̝ɀʴ�̯ ʎʓˉʅ̤�̯ ˝�̄ ˝̯ɭ�ɀɠ˝̸̯�̯ ʎʓ̤�
statement. One is that, in addition to being 
created by humans, information is a social 
concept. (In a universe of one individual, 
there can be data and knowledge, but no 
ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ੓ੳ�Юɭ�̤ɭɡ˝ˉɧ�ʓ̤�̯ʎɀ̯�̯ʎɭ�˝ˉʴ͛�
ɧʓаɭ̝ɭˉɡɭ�ɠɭ̯͕ɭɭˉ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�ɀˉɧ�ʽɭ̤-
̤ɀʅɭ�ʓ̤�˝ˉɭ�˝ʄ�Ό̸ɀˉ̯ʓ̯͛੖�ɀ�ʽɭ̤̤ɀʅɭ�ʓ̤�̤ʓʽ̚ʴ͛�
ɀˉ�ʓɧɭˉ̯ʓпɀɠʴɭ�Ό̸ɀˉ̯ʓ̯͛�̋ ʄ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�ੲ̤ɭɭ�
ɠɭʴ˝͕ੳ੓�Юɭ�̯ ʎʓ̝ɧ�ʓ̤�̯ ʎɀ̯�̯ ʎɭ�̋ ̝ʓʅʓˉɀ̯˝̝�̔ ɀ͛�
or may not intend the recipient to gain the 
same knowledge the originator has. In either 
ɡɀ̤ɭ੔�̯ʎɭ�઎̚ɀɡʯɀʅʓˉʅએ�˝ʄ�̯ʎɭ�ʯˉ˝͕ʴɭɧʅɭ�ʄ˝̝�
transmission as information depends on the 
originator’s knowledge of the recipient’s 
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ɡ˝ʅˉʓ̯ʓ͔ɭ�ɠɀɡʯʅ̝˝̸ˉɧ੓�Юɭ�ʄ˝̸̝̯ʎ�̝ɭʴɀ̯ɭ̤�
to our view, where transmitting informa-
tion means including the information in 
̯ʎɭ� ɡʓ̝ɡ̸ʴɀ̯ʓˉʅ� ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ૆ઃ૆͕ʓ̯ʎ� ̯ʎɭ�
intent of making the personal knowledge 
public knowledge. However, as the extrac-
tion of knowledge from the information 
will depend on the cognitive background 
of the recipient and thus, if the knowledge 
could be parametrised by a variable, say, q, 
the knowledge extracted by the members of 
society from a single item of information 
placed in the circulating information would 
be represented by a distribution, p(qੳ੓�Юɭ�
ɭаɭɡ̯�˝ʄ�̯ʎɭ�ɡ˝ʴʴɭɡ̯ʓ͔ɭ�ʓˉ̯ɭʴʴʓʅɭˉɡɭ૆ઃ૆̯ʎɭ�
̸̚ɠʴʓɡ�ɧʓ̤ɡ˝̸̝̤ɭ૆ઃ૆̤ʎ˝̸ʴɧ�ɠɭ�̯˝�̝ɭɧ̸ɡɭ�̯ʎɭ�
variance of this distribution, i.e., to produce 
a consensus. But in practice there are several 
factors that pervert this ideal operation of 
the collective intelligence, as detailed in 
(Aslaksen, 2023).

Statement 3੕�Юɭ�ʯˉ˝͕ʴɭɧʅɭ� ɭ͚̯̝ɀɡ̯ɭɧ�
from the information constitutes the 
information’s meaning to the recipient.

Юɀ̯�ʓ̤੔�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�ʎɀ̤�ˉ˝�ʽɭɀˉʓˉʅ�˝ˉ�
its own, the meaning is only revealed once 
the information is received by a particular 
̚ɭ̝̤˝ˉ੓�Юʓ̤�ʓ̤�ɀˉɀʴ˝ʅ˝̸̤�̯ ˝�̯ ʎɭ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�
ɡɀ̝̝ʓɭɧ�ɠ͛�ɀ�Ό̸ɠʓ̯੖�ʓ̯�ʓ̤�˝ˉʴ͛�̝ɭ͔ɭɀʴɭɧ�˝ˉɡɭ�
it is measured at the receiver. We could say 
that the information carries within it all the 
meanings that can be assigned to it by all 
intended recipients.

It is interesting to compare the concepts 
˝ʄ�̯ʎɭ�̯ʎ̝ɭɭ�ɭˉ̯ʓ̯ʓɭ̤૆ઃ૆ɧɀ̯ɀ੔�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ੔�
and knowledge, as well as their relationships, 
̝̚ɭ̤ɭˉ̯ɭɧ�ʎɭ̝ɭ૆ઃ૆͕ʓ̯ʎ�̯ʎ˝̤ɭ�ʄ˝̸ˉɧ�ʓˉ�̯ʎɭ�
literature. A good source is the article (Zins, 
2007), which presents the results of a study 
involving 44 academics and professionals 
within Information Sciences. One result 
͕ɀ̤� ̯ʎɀ̯� ઎ʽɀˉ͛� ̤ɡʎ˝ʴɀ̝̤�ɡʴɀʓʽ�̯ʎɀ̯�ɧɀ̯ɀ੔�

information, and knowledge are part of a 
̤ɭΌ̸ɭˉ̯ʓɀʴ�˝̝ɧɭ ੓̝�(ɀ̯ɀ�ɀ̝ɭ�̯ʎɭ�̝ɀ͕�ʽɀ̯ɭ̝ʓɀʴ�
for information, and information the raw 
material for knowledge.” But not all panel 
ʽɭʽɠɭ̝̤�ɀʅ̝ɭɭɧ�͕ ʓ̯ʎ�̯ ʎʓ̤�̤ ʓʽ̚ʴɭ�̤ ɭΌ̸ɭˉ̯ʓɀʴ�
˝̝ɧɭ ੔̝�ɀˉɧ�Ôɀ̚ʎɀɭʴ�"ɀ̸̝̝̚˝�ɡɀʴʴɭɧ�ʓ̯�઎ɀ�ʄɀʓ̝-
ytale.” In our high-level view of society, data 
is the raw material for personal knowledge, 
personal knowledge is the raw material for 
information, and information is the raw 
material for public knowledge. Informa-
tion is placed in the circulating, or public, 
information, from which members of the 
public can extract knowledge. It follows that 
while information can be stored in various 
media, such as print and electronic media, 
the human mind does not store information. 
It receives and transmits information, but it 
stores knowledge.

Also, the article proposes a number 
of models on the basis of locating data, 
information, and knowledge in either the 
universal domain (our public domain) or 
in the subjective domain (our personal 
domain), shown in Fig.1 in the article. In 
˝̸̝�઎ʽ˝ɧɭʴ੔એ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�ʓ̤�̯ʎɭ�ɡɀ̝̝ʓɭ̝�˝ʄ�
knowledge between the two domains; the 
format of this carrier depends on the tech-
nology used for transmission.

A structure of information
Юɭ�ʎʓʅʎ઀ʴɭ͔ɭʴ�͔ʓɭ͕�˝ʄ�̤˝ɡʓɭ̯͛�ɀ̤�ɀˉ�ʓˉʄ˝̝-
mation-processing system is an unstructured 
view, in that the individuals and their inter-
actions are identical; this is similar to the 
use of ˤȷ˧�ȫȊˤɝ̵Ȋ�Ό̸ɀˉ̯ʓ̯ʓɭ̤� ʓˉ�ɭɡ˝ˉ˝ʽʓɡ̤੓�
However, within that view we can increase 
the level of detail in the description, and as 
ɀ�п̝̤̯੔�̤ʽɀʴʴ�̤̯ɭ̚�ʓˉ�̯ʎɀ̯�ɧʓ̝ɭɡ̯ʓ˝ˉ�ɡ˝ˉ̤ʓɧɭ̝�
the following very simple model of a mes-
sage transmitted between an originator and 
a recipient, consisting of three components:



233

Journal & Proceedings of the Royal Society of New South Wales
�̤ʴɀʯ̤ɭˉ૆ઃ૆Û˝ɡʓɭ̯͛�ɀˉɧ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ

1.	Юɭ�ɧɀ̯ɀ�̯ ʎɀ̯�ʄ˝̝ʽɭɧ�̯ ʎɭ�̝ ɀ͕�̔ ɀ̯ɭ̝ʓɀʴ�ʄ˝̝�
the originator’s knowledge;

2.	the knowledge resulting from the origina-
tor’s processing of the data; and

3.	the additional context the originator 
believes the recipient will need to extract 
the knowledge.

Юɭ�̯ ʎʓ̝ɧ�ɡ˝ʽ̚˝ˉɭˉ̯�̋ ʄ�̯ ʎʓ̤�̔ ˝ɧɭʴ�̔ ɀʯɭ̤�
the distinction between information and 
message explicit, and it shows that the 
ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�ʓ̤�઎̯ɀʓʴ˝̝ɭɧએ�̯˝�̯ʎɭ�ʓˉ̯ɭˉɧɭɧ�
recipient, and we characterise the recipi-
ent by introducing the concept of a role. 
An individual can take on a range of roles, 
in the simplest case restricted to two roles: 
ʅɭˉɭ̝ɀʴʓ̤̯�ɀˉɧ�̤ ̚ɭɡʓɀʴʓ̤̯੓�Юɭ�ʅɭˉɭ̝ɀʴʓ̤̯�̝ ˝ʴɭ�
is the one we all play every day; it comprises 
ʽɀˉ͛�ɧɭ̯ɀʓʴɭɧ�̝˝ʴɭ̤੔�̸̤ɡʎ�ɀ̤�̯ʎ˝̤ɭ�ɧɭпˉɭɧ�
by family relations, by recreational, social, 
and political activities, hobbies, etc., and 
presumes a level of education that is aver-
ɀʅɭ�ʓˉ�̯ ʎɭ�̤ ˝ɡʓɭ̯͛�ʓˉ�Ό̸ɭ̤̯ʓ˝ˉ੓�Юɭ�̤ ̚ɭɡʓɀʴʓ̤̯�
role is played when persons are engaged in 
the work for which they are trained, either 
ʓˉ�ɀ� ̯̝ɀɧɭ�˝̝� ʓˉ�ɀ�̝̚˝ʄɭ̤̤ʓ˝ˉ� ̝ɭΌ̸ʓ̝ʓˉʅ�ɀ�
̤ʓʅˉʓпɡɀˉ̯�ʴɭ͔ɭʴ�˝ʄ�ʎʓʅʎɭ̝�ɭɧ̸ɡɀ̯ʓ˝ˉ�ɀˉɧ੣
˝̝� ̯̝ɀʓˉʓˉʅ੓�Юɭ̤ɭ�̝˝ʴɭ̤�ɡ˝ʽ̝̚ʓ̤ɭ�ˉ̸ʽɭ̝-
ous more detailed roles associated with 
particular disciplines. We can note that 
this division is the same as the one made by 
2ʽʓʴɭ�(̸̝ʯʎɭʓʽ૆ઃ૆ɠɭ̯͕ɭɭˉ�઎̯ʎɭ�̚˝ʴʓ̯ʓɡɀʴ�
society as a whole and the special milieu 
ʄ˝̝�͕ʎʓɡʎ�ʎɭ�ʓ̤�̤̚ɭɡʓпɡɀʴʴ͛�ɧɭ̤̯ʓˉɭɧએ૆ઃ૆ʓˉ�
Durkheim (1970: 71).

"˝ˉ̤ɭΌ̸ɭˉ̯ʴ ੔͛�̯ ʎɭ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�̚ ̝˝ɡɭ̤̤ɭɧ�
by people falls into two groups: general and 
special. In reality, some people will spend 
most, or even all, of their time in the role 
of generalist, and some people will divide 
their time between the roles of specialist 
and generalist. In our view, with its iden-

tical individuals, the individual spends a 
proportion, say h੔�̋ ʄ�ʓ̯̤�̯ ʓʽɭ�̋ ̝�ɭа˝̝̯�ʓˉ�̯ ʎɭ�
specialist role, and the circulating informa-
̯ʓ˝ˉ�ɡɀˉ੔�ɡ˝ˉ̤ɭΌ̸ɭˉ̯ʴ ੔͛�ɠɭ�̤ɭ̚ɀ̝ɀ̯ɭɧ�ʓˉ̯˝�
two parts: a special part and a general part.

In the course of the evolution of society, 
with its steadily increasing specialisation 
and division of labour, the value of h has 
been increasing, and the creation of new 
ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�ʎɀ̤�̤ ʎʓоɭɧ�̯ ˝͕ɀ̝ɧ̤�̯ ʎɭ�̤ ̚ɭɡʓɀʴ�
part of the circulating information. How-
ever, some of the knowledge embedded in 
that information has implications for the 
general part, and so transferring those 
implications as information to the general 
part of the circulating information is an 
increasingly important responsibility for 
the specialist. Or, in our view, the transfer 
of information between the two parts of the 
circulating information becomes an addi-
tional and increasing duty for the individual. 
Юʓ̤�ɀɡ̯ʓ͔ʓ̯͛�ʓ̤�ʓˉɧʓɡɀ̯ɭɧ�ʓˉ�Dʓʅ੓�৖੔�͕ʎʓɡʎ�
also shows the separation of the circulating 
information into two parts.

"ʴɀ̤̤ʓпɡɀ̯ʓ˝ˉ� ˝ʄ� ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ� ʓ̤� ˉ˝̯�
ˉɭ ੔͕�ɠ̸̯�ɧ̸ɭ�̯˝�˝̸̝�̤ʓʽ̚ʴɭ�ʅɭˉɭ̝ɀʴ੣̤̚ɭɡʓɀʴ�
division there is mostly only a weak cor-
̝ɭʴɀ̯ʓ˝ˉ�͕ʓ̯ʎ�̯ʎɭ̤ɭ�˝̯ʎɭ̝�ɡʴɀ̤̤ʓпɡɀ̯ʓ˝ˉ̤੓�Rˉ�
his essay Probleme einer Soziologie des Wissens, 
Max Scheler (Scheler, 1924) distinguished 
between ȫ̂ɾ˹̂˧Ȋɾ�ȱȊ̵Ȋ (ideas, beliefs, values) 
and ˧ȷȊɾ� ̴Ȋȫ˹ʧ˧ˮ (data about the structure 
of society). In Karl Mannheim’s Ideologie 
und Utopie (Mannheim, 1936) a distinction 
is made between exact sciences and cultural 
sciences, and in Herbert Marcuse’s One-
Dimensional Man (Marcuse, 1964) the second 
dimension is essentially the processing of 
ʅɭˉɭ̝ɀʴ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ੓�Юɭ�ɧʓ̤̯ʓˉɡ̯ʓ˝ˉ�ʓ̤�ɀʴ̤˝�
expressed in various works on education, 
such as the specialised and general compo-
nents in Émile Durkheim’s Education and 
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Ýʧȫɝʧɾʧϊ (Durkheim, 1970) and in What is 
an educational process, by Richard S. Peters 
(Peters, 1967), his principles correspond 
approximately to our class 3 information.

With the splitting of the circulating 
information, the operation of the processing 
̤̤̯͛ɭʽ૆ઃ૆̯ʎɭ�ɡ˝ʴʴɭɡ̯ʓ͔ɭ�ʓˉ̯ɭʴʴʓʅɭˉɡɭ૆ઃ૆ɀʴ̤˝�
ɧʓ̤̚ʴɀ̤͛�̯ ͕˝�̤ ˝ʽɭ͕ʎɀ̯�ɧʓаɭ̝ɭˉ̯�ɠɭʎɀ͔ʓ˝̸̝̤੓�
When it is operating on the general part, the 
behaviour is much as before: with regard to 
the general information it is a dialectic pro-
ɡɭ̤̤�ɀʓʽʓˉʅ�ɀ̯�̝ ɭɡ˝ˉɡʓʴʓˉʅ�ɧʓаɭ̝ɭˉɡɭ̤�ɀ̝ʓ̤ʓˉʅ�
between existing and new information and 
moving the consensus forward in response 
̯˝� ɡʎɀˉʅʓˉʅ� ɡʓ̝ɡ̸ʽ̤̯ɀˉɡɭ̤૆ઃ૆ɡʎɀˉʅɭ̤�
driven to a large extent by new applica-
tions of technology. It is this process that 
drives the evolution of society, as detailed in 
(Aslaksen, 2023). But when it is operating on 
̯ʎɭ�̤̚ɭɡʓɀʴ�̚ɀ̝̯੔�ʓ̯�ʓ̤�ʽɀʓˉʴ͛�ɀ�ʽɀ̯̯ɭ̝�˝ʄ�п̯-
ting the new information into the paradigm 
of the relevant discipline; such paradigms 
have, by their nature, a version in the Spe-
cial domain and a version in the General 
domain, as e.g., the earth-centric paradigm 
had a place both in astronomy and in the 
popular understanding of the universe. 

"ʎɀˉʅɭ̤� ̯˝� ̸̤ɡʎ� ̚ɀ̝ɀɧʓʅʽ̤૆ઃ૆̤ɡʓɭˉ̯ʓпɡ�
̝ɭ͔˝ʴ̸̯ʓ˝ˉ̤૆ઃ૆ɀ̝ɭ�ʅ˝͔ɭ̝ˉɭɧ�ɠ͛�ɀ�ɧʓаɭ̝ɭˉ̯�
process, as described in Kuhn (1962), but the 
result is a transfer of knowledge from the 
Special to the General domain, as indicated 
in Fig. 2.

We would hope and expect that this high 
level of information exchange, as it becomes 
increasingly international, would lead to 
ɭаɭɡ̯ʓ͔ɭ�ɡ˝˝̚ɭ̝ɀ̯ʓ˝ˉ�˝ˉ�̤˝ʴ͔ʓˉʅ�̯ʎɭ� ̤ɭ̝ʓ-
ous global problems facing us: world war, 
İ̸ɀʴʓ̯͛�˝ʄ�mʓʄɭ�ʓˉɭΌ̸ɀʴʓ̯ ੔͛�ʅʴ˝ɠɀʴ�͕ɀ̝ʽʓˉʅ੔�
and pandemics. However, here we come up 
ɀʅɀʓˉ̤̯�̯ʎɭ�ɧʓаɭ̝ɭˉɡɭ�ɠɭ̯͕ɭɭˉ�ɠɭʓˉʅ�ɀɠʴɭ�
to do something and actually doing it. To 
explain this in the current context, we make 
̯͕˝�ʄ̸̝̯ʎɭ̝�̤ʓʽ̚ʴʓпɡɀ̯ʓ˝ˉ̤੓�Юɭ�п̝̤̯�̤ʓʽ-
̚ʴʓпɡɀ̯ʓ˝ˉ�ʓ̤�ɀ�̔ ˝ɧʓпɡɀ̯ʓ˝ˉ�̋ ʄ�̯ ʎɭ�̚ ̝ɭ͔ʓ˝̸̤�
division of the content of the information 
being exchanged into two classes: One, the 
information related to maintaining our 
existence, information that we might clas-
sify as ̴Ȋȫ˹ˮ. Two, the information related 
to our view of life, information we might 
classify as our beliefs੓�Юɭ�̤ɭɡ˝ˉɧ�̤ʓʽ̚ʴʓпɡɀ-
tion is to divide the information according 
to how it is transmitted: One, by teaching, 
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˝ʄ�̯ʎɭ�ɡʓ̝ɡ̸ʴɀ̯ʓˉʅ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�ʓˉ̯˝�̯͕˝�̚ɀ̝̯̤੓�Юɭ�̯ʎ̝ɭɭ�ʓˉ̯ɭ̝ˉɀʴ�р˝͕̤�ɀ̝ɭ�р˝͕̤�˝ʄ�ʯˉ˝͕ʴɭɧʅɭ�ɀˉɧ�
̯ʎɭ�(ʓ̤ɡ˝͔ɭ̝͛�ʓˉ̸̯̚�ʓ̤�ɀ�р˝͕�˝ʄ�ɧɀ̯ɀ੖�ɀʴʴ�̯ʎɭ�˝̯ʎɭ̝�р˝͕̤�ɀ̝ɭ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�р˝͕̤੓
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so largely one-way, as in education. Two, by 
interpersonal discussion, i.e., two-way, or 
͕ʎɀ̯�˝ˉ�ɀ�̤˝ɡʓɭ̯͛઀͕ʓɧɭ�ɠɀ̤ʓ̤�ʓ̤�ʓɧɭˉ̯ʓпɭɧ�
ɀ̤�̯ʎɭ�̸̚ɠʴʓɡ�ɧʓ̤ɡ˝̸̝̤ɭ੓�Юɭ�̝ɭ̸̤ʴ̯�ʓ̤�ɀ�͔ɭ̝͛�
high-level characterisation of the informa-
tion exchange in the form of a 2×2 matrix:

One-way Two-way

Facts Teaching Research

Beliefs Indoctrination Discourse

If we then represent the strength of the 
ʓˉ̯ɭ̝ɀɡ̯ʓ˝ˉ�ੲʓ੓ɭ੓੔�̯ʎɭ�р˝͕�˝ʄ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉੳ�
by the parameter α and the capability of 
society to turn the information exchange 
into action by C, we now have a 2×2 matrix, 
αij, with each component showing a dif-
ferent development through history. And, 
correspondingly, we have four components 
of capability, Cij, as follows:

•	 C11: to increase the size of current society, 
i.e., more of the same.

•	 C12: to increase our understanding of 
�ɀ̸̯̝ɭ�ɀˉɧ�˝̸̝�ɀɠʓʴʓ̯͛�̯˝�ɠɭˉɭп̯�ʄ̝˝ʽ�ʓ̯੓

•	 C21: to maintain our current beliefs and 
the current form of society.

•	 C22: to change our beliefs and transform 
society.
In terms of this picture, the problem 

͕ɭ� ɀ̝ɭ� ʄɀɡʓˉʅ� ʓ̤� ̯ʎɀ̯� ʓˉ� ̯ʎɭ� ʅ̝ɭɀ̯� р˝͕�
of information, and hence in the high 
value of α, the value of α22 is very small 
and, correspondingly, so is the capability 
C22੓�Юɭ�̸̚ɠʴʓɡ�ɧʓ̤ɡ˝̸̝̤ɭ�ʎɀ̤�ɠɭɭˉ�ɀʴʽ˝̤̯�
completely supressed by commercial and 
vested interests, so that instead of a dialectic 
process we have statements of beliefs and 
˝̚ʓˉʓ˝ˉ̤૆ઃ૆ɭаɭɡ̯ʓ͔ɭʴ͛�ɀ�ʄ˝̝ʽ�˝ʄ�ɀɧ͔ɭ̝̯ʓ̤-
ʓˉʅ੓�Юʓ̤�̤ʓ̸̯ɀ̯ʓ˝ˉ�͕ɀ̤�ʴɀʽɭˉ̯ɭɧ�̤˝ʽɭ�̯ʓʽɭ�
ago by Herbert Marcuse in his essay One-
Dimensional Man (Marcuse, 1964). For the 

public discourse to function, there needs to 
ɠɭ�̯ ɭˉ̤ʓ˝ˉ�ʓˉ�̯ ʎɭ�п̝̤̯�̚ ʴɀɡɭ੖�ʓ̯�̋ ˉʴ͛�ɠɭɡ˝ʽɭ̤�
active when the individual perceives a 
ɡ˝ˉрʓɡ̯�ɠɭ̯͕ɭɭˉ�̯ʎɭ�̤˝ɡʓɀʴ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯�ʓˉ�
which it is embedded and its own identity. 
�ɡɡɭ̯̚ɀˉɡɭ�̋ ʄ�̯ ʎʓ̤�ɡ˝ˉрʓɡ̯�ɀ̤�ɀ�̚ ̝ɭ̝ɭΌ̸ʓ̤ʓ̯ɭ�
̯˝�̝̚˝ʅ̝ɭ̤̤�ʓ̤�ɡɭˉ̯̝ɀʴ�̯˝�vɀ̝ɡ̸̤ɭઑ̤�ɡ̝ʓ̯ʓΌ̸ɭ�
of modern society. Referencing Hegel, he 
states that the power of the negative is the 
principle which governs the development 
of concepts, and contradiction becomes 
̯ʎɭ�ɧʓ̤̯ʓˉʅ̸ʓ̤ʎʓˉʅ�Ό̸ɀʴʓ̯͛�˝ʄ�̝ɭɀ̤˝ˉ�ੲvɀ̝-
cuse, 1964: 171). And concept is taken to 
designate the mental representation of 
something that is understood, compre-
hended, known as the result of a process 
˝ʄ�̝ɭрɭɡ̯ʓ˝ˉ�ੲvɀ̝ɡ̸̤ɭ੔�৕ঢ়৚৘੕�৕৔৙ੳ੓�R̯�ʓ̤�̯ʎʓ̤�
dialectical mode of thought that Marcuse 
calls negative thinking. Negative thinking is 
the driver of Marcuse’s second dimension 
of the development of society; the driver of 
̯ʎɭ�п̝̤̯�ɧʓʽɭˉ̤ʓ˝ˉ૆ઃ૆positive thinking૆ઃ૆ʓ̤�
the acceptance of the perceived world as the 
ɠɀ̤ʓ̤�ʄ˝̝�̝ ɭɀ̤˝ˉ੓�Юɭ�ɧʓаɭ̝ɭˉɡɭ�ɠɭ̯͕ɭɭˉ�̯ ʎɭ�
̯͕˝�̔ ˝ɧɭ̤�̋ ʄ�̯ ʎʓˉʯʓˉʅ�ʓ̤�̝ ɭрɭɡ̯ɭɧ�ʓˉ�̯ ʎɭ�ɧʓʄ-
ʄɭ̝ɭˉɡɭ�ɠɭ̯͕ɭɭˉ�઎ʓ̤એ�ɀˉɧ�઎˝̸ʅʎ̯એ�ੲvɀ̝ɡ̸̤ɭ੔�
1964: 132).

Some further thoughts
Юɭ�ɀ̚̚ʴʓɡɀ̯ʓ˝ˉ�˝ʄ�˝̸̝�ɧɭпˉʓ̯ʓ˝ˉ�͕ʓʴʴ�̝ɀʓ̤ɭ�
several issues relating to the existing infor-
mation and social science literature, some of 
which can already be anticipated. Foremost 
might be the lack of reference to the work 
˝ʄ�"ʴɀ̸ɧɭ�Ûʎɀˉˉ˝ˉ�ੲÛʎɀˉˉ˝ˉ੔�৕ঢ়৘ড়ੳ੓�Юɭ�
reason is simple: Shannon’s theory is about 
the communication between a source, S, and 
a destination, D, both of which are repre-
sented by a set of states: S = (s1, s2, …, sn) and 
D = (d1, d2, …, dm). With each of these sets 
is associated a probability distribution, such 
that p(si) is the probability of occurrence of 
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si, and correspondingly for p(diੳ੓�Юɭ�Ό̸ɀˉ-
̯ʓ̯͛�૸ʴ˝ʅ2 p(si) is ȱȷΓʓȷȱ as the information 
generated by the source S by the occurrence 
of si੓�"˝̝̝ɭ̤̚˝ˉɧʓˉʅʴ ੔͛�̯ʎɭ�Ό̸ɀˉ̯ʓ̯͛�૸ʴ˝ʅ2 
p(di) is ȱȷΓʓȷȱ as the information received 
by the destination D by the occurrence of 
di੓�Юɭ�ɀ͔ɭ̝ɀʅɭ̤�˝͔ɭ̝�̯ʎɭ�ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉ̤�ɀ̝ɭ�
ɧɭпˉɭɧ� ɀ̤� ̯ʎɭ� ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�̝̚˝ɧ̸ɡɭɧ�ɠ͛�
the source and received by the destination, 
respectively, and are called the entropy of the 
source and of the destination.
Юʓ̤� ʓ̤� ɀ� ɡ˝ʽ̚ʴɭ̯ɭʴ͛� ɀɠ̤̯̝ɀɡ̯� ɀˉɧ� ɀ͚ʓ-

˝ʽɀ̯ʓɡ�ɧɭпˉʓ̯ʓ˝ˉ�˝ʄ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�͕ʓ̯ʎ�ˉ˝�
semantic content, as was emphasised by 
Ûʎɀˉˉ˝ˉ੖�ʓ̯̤�̤ʓʅˉʓпɡɀˉɡɭ�ɀˉɧ�ɀ̚̚ʴʓɡɀ̯ʓ˝ˉ�
lie in being the foundation of a theory that 
is the cornerstone of modern communi-
cations engineering. It is clearly a very 
ɧʓаɭ̝ɭˉ̯�̸̤ɭ�˝ʄ�઎ʓˉʄ˝̝ʽɀ̯ʓ˝ˉએ�ɀ̤�ɡ˝ʽ̚ɀ̝ɭɧ�
with our use, as set out above, and there are 
many other interpretations of the concept, 
ɀ̝ʓ̤ʓˉʅ� ɠ˝̯ʎ� ɠɭʄ˝̝ɭ� ɀˉɧ� ɀоɭ̝� Ûʎɀˉˉ˝ ઑ̤̄�
article. A number of these interpretations 
are discussed in the article What is Shannon 
information?� ੲm˝ʽɠɀ̝ɧʓ�ɭ̯�ɀʴ੓੔�৖৔৕৘ੳ੓��ˉɭ�
issue that arises is whether information is an 
abstract noun or a measurable entity, with 
it the assertion that, if an abstract noun, it 
does not serve to refer to a material thing 
or substance and cannot be a referring term. 
To this the authors bring the example of 
energy, which can be viewed as an abstract 
noun, but which at the same time refers to 
a large number of physical characteristics, 
ɭɀɡʎ�͕ʓ̯ʎ�ʓ̯̤�˝͕ˉ�̸ˉʓ̯�˝ʄ�ʽɭɀ̸̤̝ɭ੓�Юɭ̝ɭ�ʓ̤�

no reason why information cannot be simi-
ʴɀ̝ʴ͛�ɧɭпˉɭɧ�ʓˉ�̤ɭ͔ɭ̝ɀʴ�ɡ˝ˉ̯ɭ͚̯̤੔�˝ʄ�͕ʎʓɡʎ�
Shannon’s theory of communications is one, 
and our view of society as an information-
processing system another.
Юɭ�ʓ̸̤̤ɭ�ʎɭ̝ɭ�ʓ̤�̯ʎɀ̯�Ûʎɀˉˉ˝ ઑ̤̄�̯ʎɭ˝̝͛�

of communication is concerned only with 
the transmission external to the persons 
involved in the communication; it treats 
humans as machines, which is why the theory 
͕˝̝ʯ̤� ɭΌ̸ɀʴʴ͛� ͕ɭʴʴ� ʄ˝̝� ɡ˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ�
between humans (transmitting knowledge) 
as for communication between machines 
(transmitting data). Shannon’s concept 
of information recognises neither data 
nor knowledge and makes no distinction 
between the two: what is being transmit-
̯ɭɧ�ੲ̯ʎɭ�ʽɭ̤̤ɀʅɭ̤ੳ�ʓ̤�̤ʓʽ̚ʴ͛�̤ɭΌ̸ɭˉɡɭ̤�˝ʄ�
abstract symbols. In the article (Korogodin 
& Fajszi, 1986), the authors make a dis-
̯ʓˉɡ̯ʓ˝ˉ�ɠɭ̯͕ɭɭˉ�઎ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�̯ɀ̝ɭએ�ɀˉɧ�
઎ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ੔એ�͕ʓ̯ʎ�̯ʎɭ�ʄ˝̝ʽɭ̝�̝ɭ̝̚ɭ̤ɭˉ̯-
ing Shannon’s information and the latter 
being something like the meaning of the 
ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ੓�!̸̯�̯ʎʓ̤�̤̯ʓʴʴ�ɧ˝ɭ̤�ˉ˝̯�̝ɭрɭɡ̯�
the essential role of the individual. For the 
interaction between persons, Shannon’s 
standard diagram of communication, in 
Fig. 3, needs to be expanded by including 
the human part of the process taking place 
within the Source and the Destination, as 
shown in Fig. 4.
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to represent persons and to show the transfer of 
knowledge.

 

 

 

Figure 4 
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In Fig. 4, the heavy arrow between Knowl-
edge and Message generation in the Source 
̤ʓʅˉʓпɭ̤�̯ ʎɀ̯�̯ ʎʓ̤�̯ ̝ɀˉ̤ʄɭ̝�̋ ʄ�ʯˉ˝͕ʴɭɧʅɭ�ʓ̤�ɀ�
̝̚˝ɡɭ̤̤�̝ɭрɭɡ̯ʓˉʅ�ɀˉ�ʓˉ̯ɭˉ̯ʓ˝ˉ�˝ˉ�̯ʎɭ�̚ɀ̝̯�
of the Source regarding the knowledge to 
ɠɭ�̝ɭɡɭʓ͔ɭɧ�ɀ̯�̯ʎɭ�(ɭ̤̯ʓˉɀ̯ʓ˝ˉ૆ઃ૆ɀ�̝̚˝ɡɭ̤̤�
driven by the person’s will੓� Юɭ� ɧ˝̸ɠʴɭ઀
ʎɭɀɧɭɧ�ɀ̝̝˝͕�ɀ̯�̯ʎɭ�ɧɭ̤̯ʓˉɀ̯ʓ˝ˉ�̤ʓʅˉʓпɭ̤�
that the extraction of knowledge from the 
message is a process of evaluation, described 
in some detail in Aslaksen (2023), so that 
the extracted knowledge depends on the 
person’s existing knowledge.
Юɭ� ʓ̸̤̤ɭ� ˝ʄ� ̯ʎɭ� ɧʓаɭ̝ɭˉɡɭ� ɠɭ̯͕ɭɭˉ�

how the concept of information is treated 
in information technology and in sociol-
ogy becomes particularly visible when we 
ɀɧɧ̝ɭ̤̤� ̯ʎɭ� Ό̸ɭ̤̯ʓ˝ˉ� ˝ʄ� ʎ˝͕� ̯˝�ʽɭɀ̸̤̝ɭ�
ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ੔�ɀˉɧ�ʓ̯�ʓ̤�ɀˉ�ʓ̸̤̤ɭ�̯ʎɀ̯�̝ɭрɭɡ̯̤�
̯ʎɭ�ɠɀ̤ʓɡ�ɧʓаɭ̝ɭˉɡɭ�ɠɭ̯͕ɭɭˉ�̯ʎɭ�̚ʎ̤͛ʓɡɀʴ�
and social sciences. If the subject matter 
of this essay had been physics, one of the 
central concepts would be that of energy 
and on introducing it, e.g., in the form of 
ʽɭɡʎɀˉʓɡɀʴ�͕ ˝̝ʯ૆ઃ૆ʄ˝̝ɡɭ�̔ ̸ʴ̯ʓ̚ʴʓɭɧ�ɠ͛�ɧʓ̤-
̯ɀˉɡɭ૆ઃ૆͕ɭ�͕ ˝̸ʴɧ�ʅʓ͔ɭ�ʓ̯̤�̔ ɭɀ̸̤̝ɭ�ʓˉ�̯ ɭ̝ʽ̤�
˝ʄ�ɠɀ̤ʓɡ�̸ˉʓ̯̤૆ઃ૆ʯʅૹʽৢ×sৢ, or joule. Infor-
mation technology is situated within the 
physical sciences, and the unit of informa-
tion is the bit੓�Юɭ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�̯ ̝ɀˉ̤ʽʓ̯̯ɭɧ�
over a channel in a given amount of time is 
simply the number of bits transmitted. But 
that this measure has little to do with our 
concept of information is demonstrated by 
considering an item of information being 
transmitted repeatedly; the number of bits 
transmitted increases in proportion to 
time, whereas the information transmitted 
̝ɭʽɀʓˉ̤�п͚ɭɧ੓

In closing, it is important to realise 
that our item of information remains an 
intuitive concept and cannot be measured 

ʓˉ�̯ɭ̝ʽ̤�˝ʄ�ɀˉ͛�̚ʎ̤͛ʓɡɀʴ�Ό̸ɀˉ̯ʓ̯ ੓͛�!̸̯�̯ʎɭ�
̤̯ɀ̯ɭʽɭˉ̯�઎͕ʎɀ̯�ɡɀˉˉ˝̯�ɠɭ�ʽɭɀ̸̤̝ɭɧ�ɧ˝ɭ̤�
not exist” is too simplistic when dealing 
with human concepts and thought processes, 
and the little diversion into Shannon’s 
theory of data transmission was intended 
to demonstrate the complexity added when 
source and destination are replaced by 
humans. Examples of an analogous increase 
in complexity are: going from integers to 
̝ɭɀʴ�̄ ̸ʽɠɭ̝̤੖�ʄ̝˝ʽ�ɠʓ̯̤�̯ ˝�Ό̸ɠʓ̯̤੖�ɀˉɧ�ʄ̝˝ʽ�
̝˝ɠ˝̯̤�̯˝�ʎ̸ʽɀˉ̤੓�Юʓ̤�ɧ˝ɭ̤�ˉ˝̯�ʽɭɀˉ�̯ʎɀ̯�
̯ʎɭ�̤ʓʽ̚ʴʓпɭɧ�ɡ˝ˉɡɭ̯̚�ʓ̤�ˉ˝̯�̸̤ɭʄ̸ʴ૆ઃ૆˝ˉ�
̯ʎɭ�ɡ˝ˉ̯̝ɀ̝ ੔͛�̤ ʓʽ̚ʴʓпɡɀ̯ʓ˝ˉ�̔ ɀ͛�ʓˉɡ̝ɭɀ̤ɭ�̯ ʎɭ�
usefulness, but it should not be a limitation 
˝ˉ�˝̸̝�Ό̸ɭ̤̯�ʄ˝̝�̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ੓

It is a pleasure to acknowledge the valu-
able comments provided by the anonymous 
referee and the resulting improvement of 
̯ʎʓ̤�пˉɀʴ�͔ɭ̝̤ʓ˝ˉ੓
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