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HUMANITARIAN MEASUREMENTS: PRINCIPAL PECULIARITIES 
(SYSTEMIC-INFORMATIONAL APPROACH)  

Vladimir Petrov

Summary. Specific features of measurements dealing with systems which involve human mental processes, 
are theoretically deduced in the framework of the systemic-informational approach, based on the ‘principle of the 
information maximum.’ Beside new relations between definitions and measurements, some new purposes occur to 
be desirable for the analysis of social and cultural systems, e.g., ‘measurement of aims,’ quantitative estimations 
of personal impacts in social and cultural dynamics, important role of ‘subjunctive mood’ in socio-historical 
investigations, and specific character of samples when socio-psychological studies. 

Keywords: measurements, definitions, information, entropy, reflexivity, language, aims, culture, history, personal 
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 When speaking of ‘optimal faces’ of humani-
tarian measurements, it is possible to be focused 
on different aspects of human sciences: all depends 
on the standpoint, i.e., the entire worldview which 
forms the basis of the consideration. [Really, in the 
framework of religious consciousness, e.g., Mus-
lim one, we may come to certain specific subjects’ 
features to be measured, most of which sharply 
differing from the features typical for ‘positivistic’ 
West-European worldview.] That is why our first 
point would be to describe the fundamentals of the 
forthcoming analysis – its axioms.

1. Systemic-informational approach: 
Principal regularities 
Our standpoint is the so-called systemic-infor-

mational paradigm, which proved its effectiveness 
in various fields both of science and the humani-
ties. Among phenomena which were theoretically 
deduced in the framework of this approach, we 
find the so-called Zipf’s ‘principle of least efforts’ 
(determining various kinds of social behavior), 
avalanche processes in physical systems and social 
ones, cyclic processes in social life and art, seman-
tic mechanisms of languages and their phonetic 
structures, features of women’s beauty, and so on 
(see, e.g., [1, 2]). The core of this approach is the 
‘principle of the information maximum’ which is 
valid for any system. 

It is known that mutual information between 
two variables x and y can be defined through the 
expression [1]:

I(x,y) = log [p(x,y) / p(x) p(y)],

where p(x), p(y) are probabilities of the values 
x and y, and p(x,y) is the joint probability of the 

combination of x and y. In any case, the system 
interacts with its environment, and the above prin-
ciple describes these interactions – as the system’s 
inclination to maximize the mutual information 
between the system and its environment. It was 
shown that such maximization can be achieved by 
following three principal regularities: 

A. Expansion – the aspiration to increase the 
number and the variety of the states of the envi-
ronment in which the system can exist. This is 
made possible by the corresponding increase in 
the entropy of the system’s responses H (Y). This 
regularity is often named ‘search behavior.’ 

B. Idealization – the aspiration to increase 
the ‘exactness’ of the system’s responses, i.e., to 
decrease the entropy of the system’s behavioral 
errors H (Y/X). This regularity is sometimes called 
‘conservative inclination.’ 

C. Economy of resources. Appropriate item 
in the equation for maximization, consists of two 
multiplied constituents: the resource expense  
R(X, Y) and the indicator of its deficit β. Hence, 
it can be expressed either in the choice of the 
system’s states with minimal average resource 
expense, or in the aspiration to decrease the defi-
cit of resource, i.e., to increase resource supply. 
[The role of the resource can be played by various 
‘substances’: in physics – energy, in economics – 
money, in cultural studies – the number of talented 
persons, and so forth.]  

These three regularities would hopefully lead 
us to peculiarities of humanitarian measurements. 
Within each regularity – what can be the conse-
quences generated by ‘human factor’? – Here the 
‘principal riddle’ is rooted in those ‘key features’ 
which constitute the ‘phenomenon of human be-
ing.’ They are at least two, both being deduced as 
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results of the biological evolution which reached 
its highest phase: 

– important role of reflexive processes; their 
impact should show (and really shows) constant 
long-range growth; 

– intensive (and rather complicated) language 
communications which connect, with each other, 
different subjects – elements of the entire system. 

These key features seem to be very substantial 
both for current functioning of any system con-
taining human beings, and the evolution of any 
of such systems. We shall use these features, to 
deduce our optimal peculiarities of humanitarian 
measurements, separately for realizing each of 
the above three principal regularities. Of course, 
all three – work together; however in the light of 
general systemic inclination to Divergence (which 
is ‘advantageous’ for any system), we may suspect 
their certain ‘specialization’ at rather ‘mature’ stage 
of the evolutions: 

– the first regularity  (A – expansion) would 
relate mostly to ‘global’ aspects, characterizing 
macro-scale features and the very destination of 
the phenomenon to be measured; when studies 
of dynamics, it is the ‘strategy’ of the system’s 
development;  

– the second regularity (B – idealization) would 
be marked by locality and micro-scales ‘com-
mensurable with the personalities’ involved in the 
processes subdued to measurements; in application 
to dynamics it means ‘tactics’ of the phenomena; 

– the third regularity (C – economy of resour- 
ces) possesses rather restricted potentialities; its 
role is analogous to functions of a ‘book-keeping’ 
in a firm (or ministry) – it chooses variants of 
further system’s development, on the basis of the 
data about the resource supply, e.g., choice between 
intensive or extensive versions. 

Such ‘separation of labor’ will provide our 
analysis with due completeness. 

2. Measurements of expansion: 
humanitarian aspects  
This regularity needs mainly measurements 

which would embrace the entire system studied, 
including all its states. It means to describe the very 
essence of the system: its roots and functional des-
tination within a certain more global system. Thus, 
when investigating periodical alternations of the 
socio-political ‘climate,’ it occurred necessary to 
involve many-sided indicators of this phenomenon: 

from war conflicts – to educational politics [2]. 
When investigating social and cultural systems 

or phenomena, to determine their aims – sometimes 
becomes a non-trivial task. The matter is in that 
there exist – in many cases – some ‘pseudo-aims’ 
ascribed to social or cultural reality, – but quite 
opposite to it! [We never dealt with such situations 
when pre-human stages of the evolution, neither 
we deal with them in cases of technical systems: 
usually their destination is not ‘masked’ by any 
‘pseudo-ascribing,’ – there is no reason for it. In 
fact, the destination of a car is not hidden: to trans-
port loads and people, though sometimes it might 
be also a sign of social prestige.] 

For instance, in some societies we meet such 
institutions as ‘Ministry of Defense,’ ‘Ministry of 
Love,’ ‘Ministry of Well-Being,’ – though in reality 
they serve nor their aims proclaimed, but to organ-
ize aggression, hatred, and hunger, respectively. 
(See various situations described in fiction, e.g., in 
Orwell’s novel ‘1984.’) In psychological reality, 
similar ‘paradoxical mimicry’ sometimes occurs to 
be much more complicated. For example, though 
many people use (both in their speech and thinking) 
the term ‘Love,’ – however, none of them knows 
the nature of this phenomenon. [Its ‘vagueness’ is 
partly convenient for solving some social prob-
lems, especially dealing with the need for social 
hierarchies,  in the ‘tandem’ with the phenomenon 
of women’s attractiveness.]

Why such situations appear, causing misun-
derstanding – both within the ‘public opinion’ and 
the investigators’ one? – The heart of the matter is 
in ‘alloying’ of both ‘human factors’ mentioned 
above: 

– due to intensive reflexivity, most of the phe-
nomena mentioned, occur very tightly interwoven 
with the entire set of our prejudices; 

– because of very significant role of language 
in human thinking, false identifications often put 
forth (and sometimes special social or cultural 
institutions are created for such purposes). 

Thus, in ‘Orwell’s situations,’ we deal with spe-
cial intentions to organize the public opinion, e.g., 
to support the Government: to hide its aggressive 
politics, by using the term ‘Peace.’ Many other 
cases evidence in favor of the necessity to measure 
social aims, i.e., real destinations, instead of pro-
claimed ones – by using objective methods. Here 
the best solution would be to observe real behavior 
of the system studied: to clear up which namely 
function is optimized – by comparing the results 
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of calculations for different versions of the value 
‘suspected’ to be maximal (or minimal). There exist 
various procedures for such calculations. 

Another consequence of ‘human intervention’ 
in realization of this regularity (A), deals with the 
necessity to revise the relationships between defi-
nitions and measurements. According to previous 
traditions, firstly appears the definition of the phe-
nomenon to be studied, and afterwards a path to 
concretize this definition is formed, this procedure 
resulting in a set of indicators – together with the 
rule of their aggregating, which results in a certain 
index characterizing this phenomenon. However, 
because of the above ‘human factors’ – and espe-
cially taking into account the ‘vagueness’ of those 
definitions which are now functioning among the 
researchers – it seems necessary to change radi-
cally the strategy of definition-making and their 
relations with measurements [2]. 

New approach can be named ‘model-based’: 
the consideration proceeds from a certain model 
of the system’s functioning. One of the parameters 
of this model – becomes the index to be measured, 
in agreement with empirical data over a set of 
concrete indicators. In other words, the definition 
of the phenomenon to be investigated, appears at 
the end of the analysis (nor at its beginning – as it 
was previously). For instance, the assimilation – 
by each person studied – of the system of cultural 
elements, is described by the model which was 
deduced theoretically (and proved empirically in 
numerous investigations):

Pr = C (r0 / r)α, when r > r0, 

Pr being the probability of assimilation (by the 
given subject) of the element possessing rank r, 
whereas C, r0, and α – are constants characteriz-
ing the given person. The last constant (α) is the 
personal index of cultural activeness. [Ranks of 
cultural elements involved in the measurements, 
can be calculated by comparing the number of 
subjects which showed the assimilation of each 
given element, with the entire massif of subjects.] 
This index is measured in the ratio scale; besides, 
it is invariant over the concrete set of indicators 
involved in the measurements, to say nothing of 
numerous other advantages. 

Similar ‘definitional logic’ – when resulting 
index appears only at the final stage of the meas-
urement model – was used also while studies of 
stylistic changeability of music, painting, architec-
ture, socio-political ‘climate’ of the society (their 

periodical behavior, with period of cycles about 50 
years), and so forth [2]. Beside this new status of 
definitions when measurements, undoubtedly there 
exist other ‘human-caused’ peculiarities, connected 
with the regularity (A), which are waiting for their 
investigators. 

3. Idealization: ‘Humanitarian faces’
Turning to the second fundamental regularity, 

we should again proceed from the above ‘separa-
tion of labor.’ Its ‘local character’ comes first of 
all, to at least two peculiarities. First peculiarity 
deals with quantitative estimations of the impact of 
personality: sometimes his/her ‘local influences’ 
are capable of changing the trajectory of a certain 
large-scale system. For instance, when observing 
the above mentioned periodical waves (alternation 
of left- and right-hemispheric dominance), we can 
measure scattering of their duration – around the 
mean value, and the dispersion calculated is noth-
ing else than 95%-limit for possible impacts into 
the dynamics (if to suppose Gaussian distribution). 
These impacts can be realized either by certain 
outstanding leaders – in case of the socio-political 
climate (kings, heads of the ruling party, etc.), or – 
in case of musical life – genius composers, painters, 
poets, and so forth, – or simply due to joint efforts 
of ordinary people. 

Meanwhile, each of the last ones, of course, 
can influence upon the entire atmosphere of the 
socio-political climate, musical life, poetic life, etc. 
To estimate quantitatively such impacts – is very 
important task of further humanitarian measure-
ments. [The reciprocal task was recently solved: 
measured occurred the influences of various so-
cio-cultural conditions – upon the ‘socio-moral 
index of personality’: e.g., it increases, in average, 
on 20% due to each regular (annual) contact with 
theatre.]

[Moreover, ‘truly humanistic’ would be to 
‘build in’ the values of such influences – into the 
‘body’ of a certain ‘active ideology’ appealing to 
each person’s behavior – to be in agreement with 
quantitative estimations of his/her impacts. If to 
construe such ‘bridge’ between these two kinds of 
measurements, – it would occur possible to create 
the society ‘based on real justice.’] 

To come to the second peculiarity, it is enough 
simply to prolong, logically, the previous one. 
In fact, if certain ‘small personal impact’ would 
occur so strong that it is capable of changing the 
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trajectory of a large-scale evolutionary process (the 
so-called ‘effect of butterfly’), – then we deal even 
with the choice of a new branch of the system’s 
development. If such ‘great-consequent’ event did 
really take place, – it should be subdued to the 
previous point of our analysis, and such situations 
could be surely measured. However, there exists 
another version of such events: certain ‘virtual’ 
situation which potentially could take place. 
Naturally, such ‘unrealized’ situations relating to 
the Past, can be ascribed to ‘Subjunctive Mood.’ 
There exists a banal prejudice (widespread even 
among scientists): “History does not deal with 
any Subjunctive Mood.” Nevertheless, it is not so; 
moreover, surely this standpoint prevents research-
ers from various fruitful studies.   

Firstly, in real practice we often resort to the 
help of such ‘subjunctive’ arguments. For instance, 
when estimating some cases of heroic behavior of 
soldiers, – we usually compare the results of their 
heroism – with certain hypothetical results – sup-
posing absence of this heroism. As well, quantita-
tive estimations of treachery, in its different forms 
(from adultery – to class or national treason) can 
come to the hierarchy, possible to be a basis for 
the ‘ladder of punishments,’ in the framework of 
the future ‘informational system of laws.’ 

Secondly, in the framework of contemporary 
synergetic approach, we understand the importance 
of ‘bifurcation points’ along the trajectory of the 
system’s evolution. That is why the ‘Subjunctive 
Mood’ should become the obligatory constituent 
of any historical investigation: we must evaluate 
quantitatively all possible versions of the subjects’ 
behavior, even if these versions were not realized. 
Apropos, in some of such cases, we deal, simulta-
neously, with realization of the first fundamental 
regularity (A) – when the subject’s choice causes 
large-scale changes in certain trajectories, either 
social or cultural. 

Among other specific methods of measure-
ments, absolutely responding to the spirit of the 
regularity of idealization, we find such procedure 
as experiments (either psychological or sociologi-
cal), the results of which are processed by non-met-
ric multidimensional unfolding (see examples in 
[2]). Here individual preferences of each person 
are taken into account; moreover, without personal 
differences over the hierarchies of preferences – the 
measurement procedure simply does not work! 

 4. Resource limitations: revealing 
themselves in measurements 
The third fundamental regularity (C) should 

deal either with the resource of the system studied, 
or the researcher’s efforts, or both (because often 
they are tightly connected). Here the heart of the 
matter is sharp inequality of the majority of any 
system characterized by substantial role of mental 
processes. 

There exist various descriptions of this ine-
quality, the most impressive relating to classical 
‘scientometrics’: half of the papers published 
during a certain time interval in the given field 
of knowledge – is written by very small share of 
authors; their number is

S = √ N,

N being the total number of authors. Among 
such ‘sharp situations,’ the priority belongs to 
so-called ‘stable non-Gaussian distributions,’ 
including hyperbolic ones (e.g., Zipf’s law). Such 
inequality is caused by the inclination to minimize 
the total resource spent by the system. 

In application to measurements, one paradox-
ical consequence of this sharp inequality should 
be singled out: in some cases, it occurs desirable 
to restrict the consideration – by rather small 
sample, – however relating to the top (summit) 
of the distribution. Among several arguments in 
favor of such restriction, we should mention at 
least two motives. 

Firstly, often we observe – even within the top 
of the hierarchy – the contradiction between differ-
ent classes of mentality – and, naturally, different 
categories of subjects. For instance, usually within 
the top of the cultural elite (eminent composers, 
painters, and so on), we see both the ‘background’ 
of talented persons, which may be named ‘sons of 
the epoch’ – and quite small group of geniuses, each 
of them being ‘the Sun of the epoch’ (see empirical 
investigation: [3]). These two contradictory cate-
gories relate to the above mentioned regularities A 
and B. Hence, it is senseless to enlarge the sample 
of appropriate empirical investigation. 

Another argument against the enlarging the 
sample, is rooted in the ‘effect of the last drop’: 
when dealing with extremal points of eminence 
– all the constituents occur to be substantial! That 
is why, e.g., the season of birth is influential only 
for the very top of the authors’ distribution (some 
20-30 eminent persons – see investigations made 
by G.Marzullo and L.Mazhul); this effect is absent 
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when dealing with larger samples. [The ‘last drop’ 
is substantial only for the highest achievements; 
besides, here is the ‘watershed’ between Gaussian 
distributions and Zipf’s ones.] Hence, the sample 
used, would be not so large. 

Perhaps, at least some of the peculiarities 
considered, would open new perspectives for 
measurements in various fields, including tradi-
tional ones. It is time to ‘return debts’: once upon 
a time, some measurement approaches derived in 
physics, techniques, and related fields, gave ‘inspir-
ing impulses’ to humanitarian sphere. [Sincerely, 
an approach described in Section 2 – about the 
estimation of index of cultural activeness α – was 
inspired by measurement practice typical for sol-
id-state physic.] 

However, the main result of our consideration 
concerns the principles of humanitarian measure-
ments: they are not measurements of ‘non-physical 
values’! (Such stupid standpoint puts obstacles 
for further progress in this field.) They  describe 
absolutely new informational phenomena rooted 
in properties inherent to human mentality. Hence, 
they may occur perspective for the entire sphere 
of contemporary knowledge. 
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