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MASSIVE EXPERIMENTAL RESEARCHING 

OF PERSON COGNITIVE CHARACTERISTIC PROPERTIES BY S. DELLINGER’S METHOD

Abstract

In the paper, the result of the modernisation of the S. Dellinger’s psycho-geometry method (is widely used in a field of Human Resources Management) to diagnose some person cognitive characteristics, is presented. And, the result of a massive experiment on testing and researching of the person cognitive characteristic properties is discussed. Also, some technical characteristics of the appropriate programme system AutoID: GEOM.-COGN.’01 for (semi)automated testing and psychological interpreting of person’s simple and modulated geometrical vector are reported. 

The above-represented knowledge are to give the possibility to synthesise the new generation technologies both in a field of Human Resources Management and in an interdisciplinary applications, for example, in fields of advanced biometics or education technologies.

Key Words: Human resources management, Cognitive characteristics of Person, 
S. Dellinger’s psycho-geometrical method, the AutoID system.

Streszczenie

Przedstawiono wyniki modernizacji psycho-geometrycznej metody S. Dellinger do diagnozowania niektórych kognitywnych charakterystyk osobowości. Metoda 
ta jest dosyć szeroko wykorzystywana w dziedzinie zarządzania ludzkimi zasobami. Przedstawiono wyniki masowego eksperymentu po testowaniu kognitywnych charakterystyk osobowych i ich naukową interpretację. Zostały także przed-stawione techniczne charakterystyki opracowanego systemu programowego AutoID: GEOM.-COGN.’01 do (pół)automatycznego testowania i interpretacji 
w terminach zarządzania czystych oraz modulowanych wektorów osobowości.

Wyżej wymieniona wiedza może dać możliwość syntezowania technologii nowej generacji nie tylko w dziedzinie zarządzania ludzkimi zasobami, ale i w interdy-scyplinarnych aplikacjach, na przykład, w zaawansowanych technologiach edu-kacyjnych czy biometrycznych.
1. Common Problem Statement

S. Dellinger’s psycho-geometry method is often used in the Human Resources Management. The results of its usage confirm quite a high stability of the psychological and cognitive characteristics of the examined personalities [2, 3, 4, 8, 9, 10, 11]. However, the testing method is rather vague; the interpretation descriptions of the examined characteristics in psycho-cognitive terms are quite long, and are oriented to be interpreted by a psychologist only. The literature, also, lacks the materials concerning the validity of the method. The testing technology is not automated, and the like.

The work was aimed to carry out the expanded tests of the 
S. Dellinger’s psycho-geometry method to will use the method, in a near perspective, as a tool of the objective examination of some cognitive characteristics of a person. (It was thought that the model could be used 
as the basis for the, widely comprehended, interdisciplinary synthesis models in person identification/authentication techniques in some different fields.) 

2. Scientific Problems and Technical Tasks

To achieve the aim, the following scientific problems and technical tasks have to be researched:

a) the fullness, the form, the multimedia representation of the plane-geometrical figures included in the method’s set are being analysed on the theoretical level,

b) the psychological interpretations of the pairs: geometry figure – psychology behaviour are being specified, and the procedure of (semi)automatic psychological interpretation of the psycho-geometry person vectors is being worked out,

c) the technology of the testing is being modernised, 

d) the existence of the profitable information in the prior data is being proved by means of the scientific methods,

e) the major properties of the simple and modulated psycho-geometry person vectors are being examined,

f) the characteristics obtained during the examination are being proved objective (with the use of the outer method of the expert informa-tion),

g)  the Auto ID system (for the end user) is being worked out.

It may be imagined that the model improves the quality of person’s cognitive characteristics identification/authentication techniques, and wi-dens the scope of its usage.

3. Person’s Cognitive Characteristic Measuring into S. Dellinger’s Modernised Method

The specific aim of the modernisation of the method and of the designing out the AutoID system: Geom.-Cogn. ’01 was to give satisfaction to 2a - 2g demands.

The test is based on a thesis [4] that a human being identifies 
him/herself with some geometrical figure, that is, s/he evokes in her/himself 
a psychological mechanism concerning the appearance of certain positive emotions while perceiving particular geometrical figures. These emotions appear subconsciously (since the moment of birth), and certain types 
of reflex/responses accompany them. The neuro-psychological mechanism, which shapes those reflex/responses, is the co-operation of the brain’s functional systems. Those systems are, previously, aimed at homeostasis and adaptation to the outer conditions, and secondly, at extending the psychical activity of each person so as to fulfil all the biological, social, and other needs. It means that the particular geometric figure is a stable and psychological trace of some features of one’s personality.

After the modernisation the technology of the S. Dellinger test can 
be presented in a following way:

· The tested person should be in a neutral or, at least, satisfactory psychological condition. There should not be any state of anxiety and negative attitude before the tests are driven on. (It is better when a person does not know the psychological interpretation of the features of the geometrical figures.)

· Unordered set of five major geometrical figures (sQuare, Triangle, Zygzag, Circle, Rectangle) or referring indexes are presented to the tested person (Fig.1).

· The person should choose, in a subconscious manner, one figure with which s/he identifies her/himself. It means that s/he can say: 

“This figure is Me”, and s/he has to place the figure in the first position of the psycho-geometry vector. Then s/he has to pick up the figure that is contradictory to the character of the examined person, and place that figure in the five (vector’s end) position.
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Fig.1, 2, 3

· The remained figures should be put in the positions 2,3,4 according to the person’s inclinations. (Such an arrangement of all the figures creates the so called a simple vector)

· If the person identifies her/himself with more than only one figure (two or three) then s/he must arrange those figures in the initial position as shown in Fig.2. The third and the fifth positions can be modified as well, but with one figure only (Fig.3). Such an arran-gement is called a modulated vector.
One must be foresee a procedure to transform a modulated vector into 
a simple one.

4. Auto ID: Geom.-Cogn. ’01 Programme System Characteristics

While solving 2g issue a system was worked out. It contained either the extracts concerning gathering, searching for, archiving, modifying, and interpreting data about person psycho-geometry vectors and other person characteristics, or the extracts that allow for a thorough, scientific analysis of the data, their visual representation, and manipulation. Interface and the database are consistent with the requirements of the Windows operating system, and they are intended for the end user. Any question in the SQL language can be formulated with the aim at finding the answer in the database.

The AutoID: Geom.-Cogn.’01 system is intended for the co-operation with the Windows operational system 9x, Me, 2000, NT. The minimal recommended resolution is 800x600 pixels and 256 colours. Taking into consideration the database character of the application the installation of the Borland Database Engine system is required (available with the installation programme). The requirements concerning the processor depend on the size of the database. For the convenient operation with the database containing 40000 records the Pentium 133 MHz processor with 32 MB RAM 
is needed. The total capacity of the system code equals 1.44 MB.

5. Scientific Aspects of Expanded Experimental Research

The mentioned 2a-2g problems/tasks were solved, to some extent, with the use of mathematical statistics apparatus, as well as with the use of the sta-tistic theory of information. There are two types of probability dencity functions (pdf) of the figure indexes for the vector position C, T, Q, Z, R (V1, V2, V3, V4, V5) and V1, V2, V3, V4, V5 (C, T, Q, Z, R), the entropy H(i) of the functions, the remainder of the chaotic entropy H(i)Max and the experimental entropy H(i) of the pdf-functions of the vector C, T, Q, Z, R (V1,V2, V3, V4, V5) or V1, V2, V3, V4, V5 (C,T,Q,Z,R), the pseudo-entropy criterion JeK(i) of the similarities of the objects, the rang correlation coefficient of a pair of vector’s position, and the rang correlation coefficient 

of a pair of any vectors (Fig. 4). In this case, there are 740 tested people including 48 women.
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Fig. 4

The examination of the statistic structure of the index space of the psycho-geometric vectors in terms of the rang correlation was investigated. To do it, the notion of the base vector has been introduced. The base vector corresponds to the most frequently used or any vector. The estimation of the degree of the statistical information included in the appropriate pdf-functions was conducted with the support of the functions similarity criterion JeK, constructed in [5]. This criterion estimates the relative, normalised (in % or %%) distance of the pdf functions, for example, the concrete experimental pdf-function and the uniform function, which simulates the chaotic behaviour of the indexes of the vector [6,7].
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Fig.5

6. On Some Experimental Results

The prior information about psycho-geometric vectors obtained during/in the experiment conducted by the author according to the modernised methodology.

The participants of the experiment were the students of the fifth and the sixth semester of the computer science studies, and the telecommunication studies at the universities. Within 3 years 567 people were tested, and they were not familiar with the psychological interpretations of the vectors. Some of the results of the expanded tests are shown in the Fig.5 and Table 1. The tests, also, solved the 2a-2g problems.

6.a. The comparative theoretical analysis of basic mathematical proper-ties of the S. Dellinger’s set of figures with the consideration of the peculiarities of the acquisition by a human being of the monochromatic scenes gave


grounds to the conclusions that the figure set is full and geometrically representative because it rises a possibility to synthesise all the realistic scenes. There is not, however, the figures independence property that would be similar to mathematical properties of independence or orthogonality. The plane-geometry figures of the set possess some fundamental mathematical properties, and, moreover, they have their own, specific mathematical properties [4].
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Fig. 5

Table 1. Experimental values of rang correlation functions ρ for i, i1 vector positions. ρΣ- Function for the whole of group and ρw – function for woman part of the group

	I,i1
	1,1
	1,2
	1,3
	1,4
	1,5,
	2,3
	2,4
	2,5
	3,4
	3,5
	4,5

	((
	1,00
	-0,15
	-0,25
	-0,25
	-0,50
	-0,26
	-0,24
	-0,30
	-0,23
	-0,12
	-0,16

	(w
	1,00
	-0,28
	-0,30
	-0,31
	-0,51
	-0,10
	-0,40
	-0,18
	-0,35
	-0,26
	-0,10


6.b. The vague verbal descriptions of the person scalar psycho geometric types (Q, T, R, C, Z) [4] were modernised and shown in the shape of the tables of the person psychological behaviour (presented in a full version in [4]). The small fragment of one of them is shown in the Table 2.

6.c. The content of the descriptions was amounted (i) to finding 
a content-related ranking and experimental weighted values of the positive/negative characteristics of the vector positions, (ii) to decreasing the degree of the unnecessary and vague descriptions. The knowledge about the ranking and experimental weighted values is one of the unavoidable conditions of the synthesis of the (semi)automatic interpretation procedure in the case of both the simple and modulated vectors.

Table 2. Fragment of Psychological Interpretation of Characteristics 

of the Person Scalar Type

	Scalar type
	Characteristics

	
	Positive
	Negative

	Q
	1+. An organized person.   2+. Attachment to details.   3+. …
	1-. Workaholizm.   2- Useless caution, poor imagination.   3-.  …

	T
	1+. Person leading and taking on responsibility.

2+. Ingenuity, self-confidence.   3+ ....
	1-. Egocentrism.   2-.  Firmness of decision.   ...

	C
	1+. Empathy, compassion.   2+. Friendly attitude  towards people.   3+. …
	1-. Insufficiently demanding.   2-.4. Lack of reasonable rivalry.   3-. …...

	Z
	1+. Attitude towards creation of smth new.   

2+. Synthetic thinking.   3+. …...
	1-. Negation of obligatory rules, duties.

2-. Unnecessary details avoiding.   3-. …...

	R
	1+. Being opened to new ideas, values. 

2+. Lack of basics and stability.   3+. …...
	1-. Lack of self-confidence.

2-. Lack of well-thought out.   3-. …...


The thorough procedure of the modernisation of the technology of the carried out test is an active interaction procedure carried out during the whole examination.

6.d. The proof that the primary data contains valuable information was profitable while drawing up the methodology of planning and carrying out the mass, simple experiment, and later on, while the obtained information was processed by means of the statistical theory methods. Fig. 5 shows the extraordinary pdf function C, T, Q, Z, R (V1, V2, V3, V4, V5). Its results were calculated on the basis of the value of the pseudo-entropy JeK criterion of the (cybernetic) similarity of two functions. The values equals 23,91% and 26,66% (Fig.4). Those criterion values confirm the high degree of the stability of the results of the identification/authentication by the person’s vector [4, 3, 8, 9].

7. Fundamental Properties of the Index Space of Psycho-Geometry Vectors of Person

Only some major results of the solution of the 2e problem will be discussed [4].

· The type of the correlational relationship (the experimental weights) of the vector’s position was established. This relationship has a form of a δ-function (the interpretation is shown in the Table.1). The importance of the first and the fifth position has been established.

· It was established that the asymmetry of the psycho-geometry vector appears when a person uses the left hemisphere of the brain for thinking (the traditional type)

· Some differences in the statistics of the vectors were noted for wo-man and men.

· It would be profitable, for enlarging the psycho-geometric possibi-lities, to enrich the method by the mechanism of vectors modulated.

8. Validating Test Named as “Test _ Kotelnikov-Shannon _Theorem”

In order to solve the 2f problems/tasks, and to do the psycho-geometry tests some students were subjected to the test named as “Test_Kotelnikov-

 Shannon_Theorem”. This test is similar, by analogy, to the A. Turing’s test [6, 7]. The theorem fixes the simple and inverse synonymous transformation between analogue and digital notation of a signal. The students of the computer studies, and of the communicational studies are taught the theorem in a modern multimedia shape. The unit of an autonomous, special knowledge concerning the understanding of the theorem included the scientific, applied and systematic knowledge in a full scope. During/in the test, a person processes the complex information – knowledge. In the results, we have possibility to estimate a person’s manners of a knowledge transforming. The test was aimed at the synthesis of the scale of the personality cognitive types consisting of four (or five) types. In it was predicted that the synthesised scale could be correlated with the content 
of vector’s psycho-geometrical figures.

The results of the test confirmed the idea, and the scale of the person cognitive characteristics. There emerged four (five) cognitive characteristics of the person: Ignoramus (A superficial), Pragmatist (A satisfactory), Reproducer (A versatile), Conceptologist (A theoretical) and/or Creator 
(A creative). The yet unexamined analogy (the meaningful correlation) between the scalar, psycho-geometry classification of the S. Dellinger’s types and the classification of the personality types was noted, and that property decided about the use of the test “Test_Kotelnikov-Shan-non_Theorem“ as being valid for the S. Dellinger’s test [4].

9. Discussion and Perspectives

9.a. On the basis of the primary, psycho-geometrical information about the vectors, obtained during the mass experiment, and on the basis 
of the use of the appropriate, interdisciplinary, cognitive and scientific kno-wledge we have confirmed the existence of the psycho-geometrical pheno-menon. This phenomenon can be characterised as a rather content-related, and stable relationship between the figure being examined and the neuro-psychological associations evoked by the figure and/or the psychological behaviour of the person. It may mean that the cognitive, identification technologies are objective, and informative.

9.b. For the broadening of the properties it was recommended to use not only the simple vectors but also vectors modulated. The basic character-

ristic of the descriptions was specified during the expanded S. Dellinger’s test.

9.c. The modernised testing technology and the programme system AutoID: Geom.-Cogn.’01 used for the diagnosis of the personality psycho-geometrical types contain new, objective properties. They both can be practically, and widely used.

9.d. The examined, psycho-geometrical phenomenon is fundamental, that is why the synthesis of the new, complex technologies and person (auto)identification/authentication systems on its basis may become relati-vely far-reaching domain of studies.
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