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Areas of the fuzzy approach
application in
psychodiagnostics

* Modeling of measurement procedures
* Modeling of evalution procedures
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Relevance Problem statement

According to the results of the respondent’s questionnaire
data measuring a number of PSS indicators, it’s necessary
to assign the appropriate level to the respondent (rank,
gradation) from the category accepted in this structure

The problem of the assessment is inaccuracies in the

results of processed personal data due to
inconsistencies of the intentions of the subject and the

limitations of the given response format




Decision
methods

The method of psychological research for a class of

level gradation problems using fuzzy approach is
offered

To decide on the level of gradation of the respondent’s
studied indicator it is suggested to build an
appropriate mathematical model based on linguistic
approximation using the rules of fuzzy inference




Fuzzy Model of PDSS

Let, v — output varable (level of the smdied concept), x4,%x,,..,%,, — mput varables (partial PSS
indicators which make up the integral concept).
We consider known:

1. the set of inputs (partial indicators of PSS of the respondent x4, x5,.., x,, . i = 1, n, which are
usuallv measured in grades and affect the decision on the level of gradation;

2. sets of terms for qualitative evaluation ¥, i = 1,n from the comesponding linguistic scale
Ty, = {T}H T T;?Ii}= where m,. — is the number of linguistic variables on the scale for input
x; . which 15 usually equal for all mputs;

3.  membership fimctions which allow to represent qualitative tems T, for mputs x;, i=1,n1n

the form of fuzzy sets. The membership functions of the form (1) - (3) are usuallvused talang into
account the simplicity of construction.
4. The set of solutions (the term set of the vanable y) in the subject area under consideration

My . —is the mmber of Imguistic variables m the scale for output y;

T, ={TLTE...T,
m Intsol
% 2021

1. where m 5




Fuzzy Model of PDSS

Thus, a single scale of Iinguistic terms T, = {L(“Low™), A(“Average™),H ("High™)}.

is used to assess the levels of performance of indicators xy,., xg

H(x)
L A H

0
Figure 4: Membership functions for fuzzy terms {L, A, H}



Fuzzy Model of PDSS

Then the structural identification of the model 15 camed out by forming a fuzzy knowledge base.
The results of the so-called virtual (imaginarv) expeniment are entered in the database in the process
of which the expert answers the questions: what is the linguistic estimate of the initial indicator y with

a given combination of linguistic estimates of indicators x;, i = 1, n.

The set of fuzzy productional mules Rules = {Rule;}, j = 1,r for the given knowledge base has
the form:

Rule; ="if x, isT,™ and x,is T, ..and x, isT,. ", then yJ is ;™"

The application of rules of form (4) 1n PDSS allows a fixed set of qualitative estimates of partial

PSS indicators {T.}, i= 1,n of a particular respondent to match the decision T, on the level of the
studied concept.
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Development of PDSS on assessing the personality’s emotional state

in a cyberbulling situation

STAGE 1. Determination of PDS system of indicators to assess the emotional state of
individuals who suffered from cyberbulling

Table 1 —
Indicator The indicator severty | Level of
Questionnaire questions (min—max) manifestation
X1 Have wvou ever been a victim of | Never.. Verv often {Low,
cvberbullving? Medium,
High}
X2 Indicate the degree of wvour | Indifferent Intolerable {Low,
emotional experience under stress Medium,
in svberbullving situations. High}
Xz How long was the humiliation in | Situational (1-2 times).. | {Low,
personal messages’ Eegular Medium,
High}
X4 How real was the threat in vour | Unlikelv_Absolutelv real {Low,
opinion? Medium,
High}
s Have wou ever thought of suicide | Never,_Constantly iLow,
experiencing cvberbullyving? Medium,
High}
X6 It i1s recommended to seek | Absolutely disagree. | {Low,
guidance from a psvchologist in | Absolutely agree Medium,
the situation of cvberbullving. High}




Development of PDSS on assessing the personality’s emotional state

in a cyberbulling situation Stages

2.Development of scales of indicators measuring and procedures for assessing their level

A geometric approach to obtaining qualitative fuzzy estimates from respondents on a continuous

numeric segment with their subsequent phasing into fuzzv sets proved to be expedient
Respondents were asked to give answers in a sliding point scale from 1 to 10 (Fig. 1).

min '—:::ﬁ max

1 2 3 4 3 B T 8 9 10

Fig. 1

The rating is ranked this wav on a numeric interval [min, max]. To approximate the indicators
values x,,., xg into fuzzy sets T, T,. €{L,A,H}. To represent polar terms “Low” and “High™ Z-
shape and S5-shape spline-functions were used accordingly . Trapezoidal membership function was
used to represent the term “Average™.



Development of PDSS on assessing the personality’s emotional state
in a cyberbulling situation Stages

3.Construction of knowledge matrix

Table 2
Knowledge matrix for input indicators x,,..,.%; and output levels y.
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Development of PDSS on assessing the personality’s emotional state

in a cyberbulling situation Stages

4.0Dbtaining a logical concusion and interpretation of the results

pp(y) pa(xz) - pp(xg) - pa(xg)  pp(xs) - pp(xg)

fragment of equations
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Conclusions

Result and novelty
of the research

o The problems of loss of individual answers
variability as a result of scaling of the
guestionnaire closed forms and the ordinal
nature of the measurement method are
defined and analyzed

o In order to solve the problem, a model for
evaluating diagnostic data developed on
the basis of fuzzy set theory is suggested

o The novelty of the study is the opportunity
to control the uncertainty of the collected
data format



Conclusions

* The fuzzy model of the
Mol : psychodiagnostic decision-making
MRIETED I, system for studying the emotional state

and prospects of students affected by cyberbullying is
theoretically substantiated and tested

o The prospect of further research is the
development of fuzzy models SPPPR in
the cross-cultural aspect in the format
of active cooperation of applied
psychologists and specialists in
computer technologies
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