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Abstract: This article presents the methodology and tools to evaluate the reliability of quantitative
sociological research data. The problem of filtering unreliable data is usually solved by statistical
methods. This article proposes an improved method for filtering unreliable data. In this case, the
statistical methods are not applied to the initial data but the value of the distance function between
the two preferences. This allows for the disclosure of conflicting or erroneous data. Calculation of the
distance between two preferences and prioritisation of life goals are based on binary relation theory,
where the properties of symmetry (antisymmetry) are very important. The article presents a case
study on 11 life goals evaluation and ranking by Lithuanian and China students. The study revealed
that the China student data filtered at least twice as much as the Lithuanian student data, i.e., they
are less reliable. The filtered data show that students of both countries ranked the most and the least
important life goals in a very similar way with minimum deviations detected in the ranking results.

Keywords: information filter; preference incompatibility assessment; data reliability; alternatives
ranking; life goals; decision making

1. Introduction

Information flows are increasing in all areas of human activity. All ongoing and
planned activities are based on data [1]. Information provision is developed in three main
directions: (1) provision of actual data for the management purposes; (2) data supply to
automatic control systems; (3) provision of data to the users of various types of information
(organizations, researchers, artists, writers, journalists, etc.) [2].

Lately, the focus has been placed on digitising information and processing [3]. One of
the most critical tasks in processing and analysing large volumes of information is to meet
the needs of the target audience [4,5]. Meeting the needs of the target audience is accom-
panied by an increase in the volume of information [6], and the increase in the volume of
information leads to new challenges for information providers and consumers [7]. Collect-
ing and sending information to the end user determines its quantitative and qualitative
changes. When information is obtained from multiple sources, its quality, accuracy, and
reliability undergo fundamental changes. Particular attention should be paid to individual-
generated information that may have latent hazards, such as gaps in the information
provided (deleted and missing information, truncated information), irrelevant copy—pasted
or unrealistic information. This can lead to erroneous conclusions, interpretations, recom-
mendations and form a false image of the subject under assessment [8].

The assessment of information reliability should ensure the degree of correspondence
between existing knowledge about the object (within the framework of information models
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adopted for problem-solving) and the real state of the object, i.e., it should ensure the
adequacy of object or phenomenon representation of the real object or the actual state of
affairs, and determine the degree of compliance [9].

The complexity of the information reliability assessment process is determined by
the need to evaluate all information in such a way that the removal of insignificant or
erroneous information (inaccuracies) does not obscure the true state of the object and
does not distort the correct perception of a particular object or a phenomenon. Thus,
the provision of information to the consumer rests on the development of objective and
sustainable research process and should guarantee the identification and elimination of
false or falsified information [10].

The ability to quickly evaluate the information content and assess its reliability, pos-
sibly filtering information noise, is a pervasive issue. Developing the algorithm to carry
out this process successfully and improving its tool makes it possible to minimise the
inevitable error. This is particularly important in decision making [11]. Decision-makers
should personally evaluate the information associated with the problem being addressed.
It is necessary to develop the right tools for this task. If the decision-maker does not
personally evaluate the information related to the problem being solved, the accuracy
of the assessment and, consequently, the effectiveness of solving the problem may be
significantly reduced. The process of information collection and selection becomes criti-
cal, and it is necessary to take all possible measures to identify misleading information
at this stage [12]. Failure to follow this principle can lead to erroneous decisions with
unintended consequences.

The range of information confidence levels is extensive, from absolute reliability to
absolute uncertainty. This statement can be verified by assessing consumer behaviour [13].
On the other hand, reliability assessment can be influenced by subjective factors (individual
and group) that significantly affect information reliability [14]. In the process of information
collection and evaluation, it is important to formulate the description of the evaluated
object properly, reliably so that it is clearly understandable to the assessors [15]. Thus,
assessing the reliability of information is a multiobjective task.

Galvin and Seawright [16] proposed the selection of extreme cases for the treatment
variable (the so-called “surprising causes”), net of the statistical influence of the set of
known control variables. Schanze [17] analysed the data quality of older-age and cogni-
tively impaired respondents. Researchers tend to label residents in retirement and nursing
homes as hard-to-interview and exclude them from most social surveys.

The questionnaire is one of the most widely used data collection tools. Surveys aim to
obtain reliable information, and the reliability of survey data is a significant factor in the
research methodology [18,19]. The reliability of the survey data is usually equated with
the validity of the questionnaire tool, but not enough attention is paid to assessing the
reliability of the respondents’” answers. This is an important interdisciplinary issue.

The article presents a case study on the life goals of students from Lithuania and China.
The proposed method of filtering unreliable data was applied to four data sets. Finally, the
priorities of life goals were determined by elaborating the decision-making theory. More
information on the decision-making theory, as well as the examples of decision-making
methods application for sociological and economic data, have been proposed in [20,21].

The aim of our research is to evaluate the reliability of quantitative sociological
research data. To achieve the goal of the work, it was necessary to develop the tools and the
criteria for assessing the reliability of the data. For this purpose, a preference comparison
algorithm to identify poorly matched preferences was proposed. The algorithm is based
on the binary relation theory and statistical methods, where the statistical characteristics of
real preferences are compared with the characteristics of randomly generated preferences.

The rest of the article is organized as follows: Section 2 introduces preliminaries,
defines notions of preference, the distance between two preferences, and shows how
preferences can be compared. Section 3 describes 11 life goals (values) prioritised by the
survey participants. The data filtering procedure based on statistical methods is proposed
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in Section 4. The application of the data filtering procedure was demonstrated for the four
data sets of Lithuanian and Chinese students. Section 4 also includes life goals prioritisation
results. Section 5 provides the discussion and Section 6 conclusions.

2. Comparison of Preferences

It will be recalled [22] that the relation between the elements of set A = {ay, ay,...,a,} is
any subset S = {(a;, a;),i,j € {1,2,...,n}} C A x A. The relation S is called transitive when
(ai, a;)&(aj, ar) € S = (aj,ar) € S; antisymmetric when (Vi # j) (a;,a;) € S = (aj,a;) ¢ S;
and complete when (Vi # j) (a;,aj) V (aj,4;) € S. Antisymmetric, transitive, and Complete
(strict order) relation will be called preference and denoted by -. The relation S is called reflexive
when (Vi) (a;,a;) € S; symmetric when (a;,a;) € S = (aj,4;) € S. Reflexive, symmetric, and
transitive relation is called equivalence and denoted by ~ . Transitive and complete relation
will be denoted by = . Let us agree to write a; ~ a; when 4; >= a; and 4; = a;. Notice that
if a; ~ a;, ~ ... ~ a;,then ~ is the equivalence relation in a set A7 = {ail, Qi - - - ,aik}.
In this article, we will only consider such preferences, when there is at least one subset
Uu of the set A that defines the equivalence relation ~. Thus, there exists such a set A

partltlon into blocks Ty and U "

(UT/) UU// =A ky>1, kr+ky<n.
J=1 j=1 ij

(Vll, 12) Tl’ ﬁTl/ =, UN N UN =,

’1 Z2
<V ({11',{11') c Ty )ai =aj Vaj=a;, (V (ﬂ,‘,ﬂl‘) S Ul// )a,» ~ aj,

i i

(v a; € Ty )&:(V a; € Ty ) lf l/ > l{z, then a; > aj,
1 i

(Va,- €Ty )&(Vaj € ul”) if l’ > ll , then a; - aj,
i in

(Vui € Ul(/>&(Vaj € Ul/_/> if I; > 1, then a; - aj.
1 2

Define the preference incompatibility assessment (distance) function:
A=, = @)= [N 2O + =@ 1\ =)

Here I4 = {(a1,a1), (a2,a2),...,(an, an)} is set A identity relation, |...|— the number
of elements in the set . The relation S can be expressed in a matrix

1, kai (a;,a;) €S,
Mg = ||minn><n , Mij = { 0 kai ((azl ]])) Ze

If the relations = and =@ are expressed as matrices

M% = ||a HVlel andM - Ha ||n><n, then
n 1 2
d(=W, =)= yr.y» iz1 azgj )+Z?:1 Y i1 Z(] )
1)i 7'éj(Z) (2)i s '(1)
# ai]‘ ai]« #* aij

Example. This example illustrates how the distance between two preferences is calculated.
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.,11} and preference »=:

{1,2,..

Suppose we have the set A

B) ~(5)=(7)~ )~ 1)>(2) ~ (4> (6) ~(11) > (10) - (8). (1)

Write the corresponding blocks of the set A:

ul = {a3l ﬂ5}, uz = {a7r a9}/ T3

{a10, a8}, a1o > as.

{a1}, Uy = {az,a4}, Us = {ag,a11}, To =

Let us compare preference = with the preference >:

(3)=(5)=(6)=(9) = (4) = (7)>= (1) = (2) = (11) = (8) = (10). (2)

Matrices of the samples under consideration:

N H A O O o = H O —H O O
o H O H O o o o o O
OO =1 O O~ O - OO OO —=H O = = OO O OO
o o o o O o O O
OO = O = OO - OO OO A H == OO+ OO
N oA A O O OO = O = OO OO OO
OO —=H O OO OO OO OO —H O ODODOO O oo
o H = O O A OO OO —H O =+ OO A OO
OO —H O = OO OO oo O OO O O O OO o oo
e H O —H O OO SO A = O A OO
O O = O = O — O — O O OO H ™o = ™ O — O O
L L

| |

S A

< <
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The value of the distance function

d(= =) =d(-, =) = ‘A>\IA\> + ‘Aﬁ\uv‘ =8+12=20.

This is the measure of the preferences (1) and (2) incompatibility.

Remark. The preference = in this example can be expressed by giving the scores for
set A=1{1, 2,...,11} items

== (6,5,8,5,8,4,7,2,7,3,4).
The same preference can also be expressed in this way:
== (5,4,10,4,10,3,9,1,9,2,3).
We express preference >~ as follows:
~=(7,8,1,5,2,3,6,10,4,11,9)
Note that preference - is expressed unambiguously.

3. Description of Life Goals

The basic human motivational factors identified as general worldview values capture
both real and desired personal traits [23], which determinate life goals. Major life goals
encompass goals that influence personality development in long-term perspectives.

The taxonomy of major life goals used in this study is close to the life goals of college
students [24], which is grounded by seven domains of life goals: Aesthetic, Economic,
Family /Relationship, Hedonistic, Political, Religious, and Social. To more accurately
describe the evaluation criteria, Table 1 provides an expanded list of life goals [25].

The applied survey data processing methodologies did not provide an assessment
of the reliability of the respondents” answers. To date, there is no approved methodology
to assess the reliability of sociological research data. It is not clear what motives were
followed and in what state the respondents conducted the sociological survey, and how
they understood the questions and tasks presented. It is also not clear how honestly
the respondents conducted the survey. It is important to develop methodologies for
filtering data from sociological surveys. Tools based on these methodologies will help
assess the reliability of sociological survey data in the future. Studies of student life
goal assessment have already been conducted without applying data reliability filtering
methodologies [26,27]. However, the reliability of these study data is unclear.
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Table 1. Evaluation of life goals factors.

No. Life Goals

1 Business/Career/Studies;-Usually the key segment in our lives. Business is for entrepreneurs, career for employees and

studies for students
0 Finance/Wealth; -How rich you are. The amount of wealth, assets, material possessions
you have
3 Health/Fitness;Your state of health as well as your lifestyle. Diet, sleep, exercise falls
here
x4 Social/Friends;How you are faring in your social circle
x5 Family-Your parents, siblings, next of kin, relatives, or even your guardians
Love; the amount of love you feel in your life. While it can represent the status of your relationship with your
X6 spouse/boyfriend/girlfriend, it does not have to be the case. Love here does not refer to romantic love but is about
universal love

X7 Recreation/Fun;Your recreation and enjoyment in life

x8 Contribution;How you are giving back to the society. Social cause. Humanitarian activities.

x9 Personal growth;Your personal development as a whole

x10 Spiritual;Your connection with the universe. Some call it higher power/God /higher self

x11 Self-image-How you see yourself

The students evaluate the criteria (life goals) according to the following rules:

Ranking (R): Rank all the general life goal criteria in your life from 1 to 11 (1-the least important; 11-the most important).
Scores now (N) Rate your satisfaction life goal criteria level today in each of the every “slices” of your life goals above, using the

following scale: from 1 = Totally Dissatisfied to 10 = Totally Satisfied.

Scores in the future (F): Rate your satisfaction life goal criteria level in the future in each of the every “slices” of your life goals

above, using the following scale: from 1 = Totally Dissatisfied to 10 = Totally Satisfied.

The experiment participants, 19-22 years old, second and third-year students, were
randomly selected from different faculties of VilniusTech: Vilnius Gediminas Technical
University (Antanas Gustaitis Aviation Institute, Faculty of Environmental Engineering,
Faculty of Architecture, Faculty of Business and Management, Faculty of Civil Engineering,
Faculty of Creative Industries, Faculty of Electronics, Faculty of Fundamental Sciences,
Faculty of Mechanics, Faculty of Transport Engineering), and Wuhan Sports University,
Wuhan, China (Physical Education College, Chinese Martial Arts College, College of Health
Science, Sports Journalism and Foreign Language Faculty).

Evaluation criteria: the selected students evaluated 11 life goals factors (criteria) accord-
ing to Chua [25] (Table 1) in two ways-by ranking and by assigning scores (10-point scale).

First, 11 values x1-x11 had to be ranked by importance (1-the most important, 2-in the
second place, and so on), and students had to make a preference . The same students
were also asked to score the same 11 values from 1 to 10, i.e., to make a preference > .
Note that the preferences > and = () constructed in this way cannot coincide, and the
minimum value of the function d (>,>= ) is equal to 1. The maximum value of this
function indicates a complete mismatch of preferences and is equal to 110 = n"2-n, when
n = 11. In Tables 2 and 3, the preferences of Lithuanian women and men, respectively,
distances between ranks (R) and scores now (N) dRN, ranks (R) and scores in the future (F)
dRF are presented for the first dataset of Lithuanian students (51 women and 106 men).
Values of distance functions dRN and dRF were calculated by applying formulas presented
in Section 2.



Symmetry 2021, 13, 2452

7 of 17

Table 2. Ranks, scores assigned to 11 values by 51 women now and in the future and values of the
distance functions dRN, dRF for Lithuanian data set 1.

No. Ranks (R) Scores Now (N) Scores in the Future (F) dRN dRF
1o pEIEh SO ITEY g1010678110534 3 6
2 ; %03761? o 5"6?"5/?"1?"710’ Y1058491048778 27 40
3 7;51;,6;3;8 6;6;8,7,9,7;8;5;, 10;10; 10; 10; 10; 10; 10; 10; 10; 34 55

9;10;2;11;4 8,7;8 10; 10

6;9;3;4,1;8, 9;8;8;10;10;5;7;

49 5,11, 2; 7: 10 2:9:8: 6 10;10; 9; 10; 10, 10, 8;7;9;9; 8 21 42
4;8;,5,7,1;2; 8;6;8;8;8;5;8;4; .0-10- 8- 10- &- & - 10 &-

50 9.10;3; 11 6 6,57 9;9;10;8;10; 8; 8; 8;10; 6,9 44 26
3;8,5,4,1,2, 7,7,8;6;10;10;8; 0.0.9.10.10. 7. 7. . £.

51 9.10;7: 11,6 £7.3:6 10;8;9;8;10;10;7;7;8;6; 8 28 12

Table 3. Ranks, scores assigned to 11 values by 106 men now and in the future and values of the
distance functions dRN, dRF for Lithuanian data set 1.

No. Ranks (R) Scores Now (N) Scores in the Future (F) dRN dRF
1 639142758110 % 10313 Z Z" % 9;2;6;3;5;7;10;8; 6;8; 10 81 71
2 e T 10,10;10;9,10;10;10;8,10; 1,10 33 38
3 ertns CUGNUTTT L 59,9,9887,7,10,10,8 8 53

104 g 114261%) 3; K 3"26; 95;"41,_06" 73 7,8,10;10;10;10; 8;5;10; 7; 8 24 18

105 (9”; ‘?024711 f; 76 g Z"; i?'f" 10 10;9;10;8;6;7; 4; 8;3;9; 5 4 5

106 SRS FEE MUY 0877101055550 49 37

4. Data Filtering and Life Goals Prioritisation Results
4.1. Description of the Data Filtering Procedure

From Tables 2 and 3, we can see that some students did not notice that the score scale
ranged from 1 to 10 and used 11 points. In this case, the value of 11 has being changed
to 10. Also, the value of 0 has being changed to 1. Data errors could have occurred both
due to elementary negligence as well as due to a completely irresponsible approach to the
survey. For example, using 11 points, it is possible to mechanically repeat the preference
> and write »>=>. Therefore, not only high but also very low d values can be suspicious.
However, the real d values in Tables 2 and 3 show that there are practically no very small 4
values. Notice that the assessments in the column Ranks (R) refer to the student’s view of
the values themselves, i.e., how they are assessed “objectively”. Evaluations in the column
Scores now (N) are obtained when the student evaluates how significant this value is to
him or her, i.e., the same values are assessed “subjectively”. Subjective assessments were
obtained when a student was asked to score the same values now and, in the future, i.e.,
how he or she imagines the dynamics of his values, how they can change in his or her value
system later. For various reasons, these assessments cannot coincide completely; however,
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they should be “sufficiently matched”. The aim of our study was to construct a criterion
that would allow to distinguish unreliable data, i.e., eliminate questionable rows from the
table and then construct generalized student opinion preferences.

Large values of the function d indicate poor compatibility between the two preferences,
and such survey results should be rejected as unreliable. Thus, we can apply a filter:

(=, =) < dp.

To determine the value of the filter threshold d, we will generate random preferences
and evaluate the values of the function d. For real data, the null hypothesis of a normal
distribution of the values of the function d was tested. The hypothesis was not rejected.
So, 10,000 random normally distributed preferences = and >~ were generated 10 times.
Table 4 shows calculated means and standard deviations of the function d for randomly
generated data.

Table 4. Means (d) and standard deviations (¢) of the function d for randomly generated data.

d 54.84 55.1 5489 55.01 55.14 5493 5493 5512 5516  54.95
o 1275 1257  12.58 12.5 12.69 12.5 1255 1244 12,67 1251

Assuming a normal distribution, 83% of the values of the function d belong to the
range [d — 0, d 4 30]. We have to reject randomly generated values as unreliable data. Thus,
we can consider only the data satisfying inequality

d(s=, =) <dy=d— 0o ~ 42.

The values of function d greater than dy = 42 indicate that corresponding data are un-
reliable or random. Both ranks (R) and scores now (N) and ranks (R) and scores in the future
(F) must be well matched. The measures of compatibility are the corresponding distances
d(R,N) and d(R, F). Table 5 shows filtered data when d(R, N) < dp and d(R, F) < dy for
women and men, respectively.

Table 5. Filtered data for women and men (Lithuania, data set 1) and corresponding d(R, N), d(R, F) values.

Women Men

No. d(R,N) d(R,F) No. d(R,N) d(R,F) No. d(R,N) d(R,F)

1(2) 27 40 1(2) 33 38 31 (52) 24 24
2 (5) 34 26 2 (4) 26 24 32 (57) 31 29

3(6) 31 33 3(5) 18 15 33 (58) 34 25
4(7) 28 23 4(7) 32 28 34 (60) 30 14

5(9) 28 23 5(14) 15 17 35 (61) 21 16
6 (10) 24 33 6 (15) 21 36 36 (63) 28 28
7 (12) 35 33 7 (17) 20 13 37 (64) 40 33
8 (15) 32 37 8 (18) 39 38 38 (67) 22 16
9 (16) 23 38 9 (19) 35 32 39 (68) 18 18
10 (18) 12 17 10 (23) 37 13 40 (70) 26 22
11 (20) 34 36 11 (24) 30 37 41 (71) 9 41
12 (21) 31 38 12 (25) 27 36 42 (78) 18 18
13 (22) 37 33 13 (26) 11 24 43 (80) 22 22
14 (23) 26 40 14 (27) 15 29 44 (81) 35 38
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Table 5. Cont.
Women Men
No. d(R,N) d(R,F) No. d(R,N) d(R,F) No. d(R,N) d(R,F)
15 (26) 14 29 15 (30) 33 36 45 (83) 28 25
16 (28) 14 28 16 (31) 36 21 46 (84) 34 25
17 (29) 22 34 17 (32) 26 15 47 (85) 29 25
18 (30) 27 36 18 (34) 26 38 48 (90) 34 26
19 (31) 18 31 19 (37) 20 13 49 (92) 25 36
20 (34) 17 36 20 (38) 20 13 50 (98) 29 38
21 (35) 36 24 21 (39) 34 22 51 (99) 38 23
22 (36) 33 37 22 (40) 32 20 52 (100) 27 37
23 (37) 31 35 23 (41) 17 14 53 (102) 35 38
24 (40) 22 39 24 (42) 37 18 54 (103) 27 24
25 (42) 35 26 25 (43) 24 31 55 (104) 24 18
26 (43) 24 29 26 (46) 38 38
27 (45) 11 31 27 (48) 41 31
28 (47) 15 14 28 (49) 21 16
29 (48) 28 33 29 (50) 34 28
30 (51) 28 12 30 (51) 25 20

Numbers given in parentheses in Table 5 correspond to the numbers of respondents in
Tables 2 and 3, where initial data for Lithuanian data set 1 are proposed. We see that from
51 women preferences, 30 (58.8%) were selected, and from 106 men preferences, 55 (51.9%)
were selected, according to the filter with threshold dy = 42.

4.2. Prioritisation Results for Lithuanian Data Set 1

Table 6 presents basic statistics for Lithuanians women and men filtered data.

Table 6. Minimum, maximum values, averages, and standard deviations of d (R, N), d (R, F) for
women and men filtered data (Lithuania, data set 1).

Women

Min Max Average Standard deviation
d(R,N) 11 37 25.9 7.68
d(R, F) 12 40 30.8 7.44

Men

Min Max Average Standard deviation
d(R,N) 9 41 27.47 7.67
d(R, F) 13 41 25.69 8.66

All values presented in Table 6 satisfy the inequality x; > ¥ — 30 and almost all
values satisfy the inequality x; > ¥ — 20, i.e., there are no very small values. Statistical
data for women and men do not differ significantly. For each of 11 values described in
Table 1, we calculate the average ranks (R_j) and the average scores assigned now (N_j)
and in the future (F_j) by the formulas below:

R.— 1 nid(u—zz(f)),j: 1,2,... 11,
/ Mstud ;3 /
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N= %?Nm'—lz 11
] nstud l:1 ] 4 ] 7 VAR 4 7
1 Nstyd (Z) )
F = F’/,j=12,...,11
/ Mstud 1:21 I J

The results of the calculations are presented in Table 7.

Table 7. Averages of 11 values ranks (R_j), average scores assigned now (N_j) and in the future (F_j)
for women and men filtered data (Lithuania, data set 1).

Women (14,; = 30)
Values 1 2 3 4 5 6 7 8 9 10 11

R; 6.13 4.27 7.37 6.00 8.87 7.77 2.93 117 577 1.90 2.83
N; 7.77 6.30 7.90 7.10 9.20 8.60 6.87 413 7.60 4.30 6.90
F 9.17 8.60 9.50 8.30 9.67 9.47 8.00 7.37 9.00 6.50 8.57

Men (144 = 55)
Values 1 2 3 4 5 6 7 8 9 10 11

R; 6.31 5.44 7.49 6.02 8.05 7.22 3.56 1.45 6 0.84 2.62
N; 7.20 6.05 727 7.42 8.51 7.45 6.62 3.47 7.09 3.13 6.42
F 9.29 9.07 9.4 8.73 9.38 9.38 8.13 6.4 8.89 493 8.13

Based on these data, we construct preferences in two ways: we ranked the data in
Table 7 and received the strict () preferences (R, N, F). Then we round the numbers in
Table 7 to the integer, calculated the average scores and received the corresponding unstrict
(=) preferences (R, N, F).

Results for women:

(4,7,3,5,1,2,8,11,6,10,9)

R =

N = (4,9,3,6,1,2,8,11,5,10,7),
F = (4,6,2,8,1,3,9,10,5,11,7),
R=(6,4,7,6,9,83,1,6,2,3)
N =(86,8,7,9,9,74,8,4,7)

F=(9,9,10,8,10,9,8,7,9,7,9).

Results for men:
(4,7,2,5,1,3,8,10,6,11,9)

R =
N = (5,9,4,3,1,2,7,10,6,11,8),
F=(4,5,1,7,2,3,8,10,6,11,9),
R =(6,5,7,6,8,7,4,1,6,1,3)
N=1(7,6,7,7,9,7,7,3,7,3,6)
F=1(9,9999,986,9,5,8).

We will present the constructed preferences in a more convenient form. These results
show high (green colour) and low (grey colour) ranked life goals for women and men
(Lithuania, data set 1).

Women:

R:(5)=(6)>=3)>=(1)=(4) > (9) > (2) = (7) = (11) = (10) > (8),
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N:(5) = (6) = (3) = (1) > (4) = (9) = (11) > (7) = (2) = (10) > (8),

F:(5)>=3)=(6) = (1)>=(9) = (2) = (11) = (4) = (7) = (8) = (10),

R: (5)=(6) = (3) = (1) ~ (4) ~ (9) = (2) = (7) ~ (11) = (10) = (8)
N:(5) ~ (6) = (1) ~ (3) ~ (9) = (4) ~ (7) ~ (11) == (2) - (10) ~ (8)

~—

> (10),

= (9) = (7) = (11) = (2) > (8
- - - = (10),

(7) = (11) >~ (8

~—

N:(5) = (1) ~(@3) ~
F: (1)~ (2) ~(3) ~ (4) ~ (5) ~ (6) ~ (9) = (7) ~ (11) > (8) > (10).

The following values were highly rated by both Lithuanian women and men: x5-
family, x6-love, x3-health. Meanwhile, the lowest-rated values by both Lithuanian women
and men are x8-contribution (humanitarian activities) and x10-spiritual, with x11-self-
image being lower rated by men than by women. Women rated values x2-finance and
x7-recreation/fun lower than men. However, x1-business, x2-finance, and x9-personal
growth were higher evaluated by both women and men in the future.

4.3. Prioritisation Results for Other Datasets

The second set of students from Lithuania included 128 women and 810 men; after the
filtering procedure described in the previous section, 77 (60%) women and 461 (57%) men
remained. Table 8 presents averages of 11 values ranked for women and men and average
scores assigned now and in the future.

Table 8. Averages of 11 values ranks (R]-), average scores assigned now (N)) and in the future (Fj) for
women and men filtered data (Lithuania, data set 2).

Women (g4 = 77)
Values 1 2 3 4 5 6 7 8 9 10 11

R; 6.1 413 7.6 5.79 9.16 7.51 3.03 1.22 5.7 1.34 343
N; 7.87 6.32 7.77 7.58 9.25 8.34 7.01 431 7.47 4.38 7.57
F; 9.47 9.08 9.64 8.87 9.86 9.68 8.45 7.21 9.23 6.29 9.04

]

Men (ng4,y = 461)
Values 1 2 3 4 5 6 7 8 9 10 11

R; 6.51 523 7.15 5.85 8.8 7.03 3.54 1.28 5.62 0.9 3.09
N; 7.1 6.21 7.46 7.81 8.88 74 6.8 3.72 6.94 3.56 6.8
F 9.3 9.03 9.28 8.8 9.65 9.39 8.01 6.3 8.92 5.18 8.29

j

The constructed preferences for women:

R:(5) > (3)=(6)>= (1) = (4) = (9) = (2) = (11) = (7) = (10) = (8),
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=

L (5) = (6) ~ (3) = (1) ~ (4) ~ (9) = (2) = (7) ~ (11) > (8) ~ (10)
N:(5) > (1) ~ (3) ~ (4) ~ (6) ~ (11) = (7) ~ (9) = (2) = (8) ~ (10)
F:(3) ~ (5) ~ (6) = (1) ~ (2) ~ (4) ~ (9) ~ (11) = (7) = (8) > (10).

Preferences for men:

R:(5)=3)>=(6)=(1)>=(4) =9 = (2) = (7) = (11) > (8) = (10)

N:(5) = (4) = (3) = (6) = (1) = (9) = (11) = (7) = (2) = (8) = (10),

F:(5) = (6) = (1) = (3) = (2) = (9) = (4) = (11) = (7) = (8) > (10),

R:(5) = (1) ~ (3) ~ (6) = (4) ~ (9) = (2) = (7) - (11) = (8) ~ (10)
N:(5) = (4) = (1) ~ (3) ~ (6) ~ (7) ~ (9) ~ (11) - (2) - (8) ~ (10)

F: (5)= (1) ~(2) ~ (3) ~ (4) ~ (6) ~ (9) = (7) ~ (11) > (8) = (10).

These values were highly ranked by both Lithuanian women and men: x5-family,
x6-love (more important for women), x3-health, and x1-business, while x4-social/friends
was more highly rated by men than by women. The lowest rated by both men and
women were x8-contribution, x10-spiritual. x11-self-image (less important for men), x7-
recreation/fun and x2-finance. The results are very similar to the results for the first data
set of Lithuanian students.

The third data set is from the Faculty of Physical Education and English at Wuhan
Sports University. The data set includes data of 101 women and 120 men. After the filtering
procedure, 33 (33%) women and 24 (20%) men were selected for further data processing.
The averages of the values used to determine the group priorities of 11 values are presented
in Table 9. Thus, one can notice that the China student set filtered at least twice as much
data as the Lithuanian student sets (20-33% left in China data set versus 51-60% left in
Lithuanian data sets).

Table 9. Averages of 11 values ranks (R ) average scores assigned now (N;) and in the future (F) for
women and men filtered data (China, data set 1).

Women (ng,4 = 33)
Values 1 2 3 4 5 6 7 8 9 10 11

R; 5.79 3.55 7.06 5.55 9.06 6.58 1.82 1.97 5.88 4.15 3.61
N; 567 352 5.88 6.73 8.67 7.73 5.64 3.94 5.64 5.03 5.76
F 8.36 7.64 8.39 8.24 9.24 9.12 7.30 6.88 8.09 7.18 7.67

Men (ng;,,; = 24)
Values 1 2 3 4 5 6 7 8 9 10 11

R; 7.38 4.17 7.58 6.17 8.83 6.5 1.75 2.54 492 25 2.67
N; 5.96 3.58 7.21 6.38 8.25 6.13 4.67 4.08 5.54 4.29 5.83
F 8.71 8.29 9.29 8.58 9.21 8.58 6.67 7.13 8.79 7.13 8.00

So, we can calculate group preferences for women:

=
C
-
©
>
©)
>
©
>

(1) = (4) = (10) = (11) = (2) = (8)

Y
—~

~N
-

- = (11) = (1) = (7) = (9) = (10) = (8) >~
(6) = (3) = (1) = (4) = (9) = (11) = (2) > (7) = (10) > (8),
)
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N:(5) = (6) ~ (4) = (1) ~ (3) ~ (7) ~ (9) ~ (11) > (10) > (2) ~ (8)
F: (5) ~ (6) = (1) ~ (2) ~ (3) ~ (10)

2
—
>
~—
2
—~
\O
~
b
—
—_
—_
-
Y
—~
N
~
2
—~
(o ¢]
~

and preferences for men:

N:(5) = (3) = (4) = (6) = (1) = (11) = (9) = (7) = (10) > (8) » (2),
F:(3) = (5) = (9) = (1) = (4) = (6) = (2) = (11) = (8) = (10) = (7),
R:(5) = (3) = (1) ~ (6) = (4) = (9) = (2) >~ (8) ~ (10) ~ (11) > (7)
N:(5) = (3) = (1) ~ (4) ~ (6) ~ (9) ~ (11) = (7) = (2) ~ (8) ~ (10)

F: (1)~ (3) ~(4) ~ (5~ (6)~ (9~ (2) ~ (11) = (7) ~ (8) ~ (10).

The values highly estimated by China students are x5-family, x6-love (more important
for women), x3-health (more important for men), x1-business (more important for men),
x4-social/friends. The lowest rated by both China men and women were x8-contribution
(less important for women), x7-recreation/fun (less important for men), x10-spiritual and
x2-finance.

The x11-self-image value is more important for China students than for Lithuanians.
We also noticed that x7-recreation/fun is less important for China students than for Lithua-
nians. Lithuanian students of both sexes are remarkably united in determining the values
with the lowest priority, i.e., x8 and x10.

The fourth data set is from the Physical Education College, Chinese Martial Arts
College, College of Health Science, Sports Journalism and Foreign Language Faculty at
Wuhan Sports University. The data set includes 149 women and 169 men; after the filtering
procedure, 37 (25%) women and 40 (24%) men remained. Table 10 presents averages for
11 values ranks, average scores assigned now and in the future.

Table 10. Averages of 11 values ranks (R_j), average scores assigned now (N_j) and in the future (F_j)
for women and men filtered data (China, data set 2).

Women (14,5 = 37)

Values 1 2 3 4 5 6 7 8 9 10 11
R]' 6.70 4.16 7.14 4.38 9.59 7.16 1.73 2.22 5.81 3.11 3.00
N; 6.03 403 632 605 895 773 573 403 589 486 586

i 814 762 865 803 959 88 654 708 778 673 738

Men (ng,,; = 40)

Values 1 2 3 4 5 6 7 8 9 10 11
R; 6.43 3.23 6.48 550 9.23 6.80 2.00 3.03 6.00 350 283
N; 620 3.18 713 6.73 8.88 7.48 533 478 6.15 5.15 5.83

7 8.53 7.60 8.60 8.43 9.53 8.98 7.35 7.58 8.08 7.23 7.58

Calculate preferences for women:

R:(5) > (6) > (3) = (1) > (9) = (4) = (2) = (10) = (11) = (8) = (7),

N:(5) = (6) = (3) = (4) = (1) = (9) = (11) ~ (7) > (10) > (2) - (8),
F:(5) = (6) = (3) = (1) = (4) = (9) = (2) = (11) = (8) = (10) = (7),
R: (5) = (1) ~ (3) ~ (6) = (9) = (2) ~ (4) - (10) ~ (11) == (7) ~ (8)
N:(5) = (6) = (1) ~ (3) ~ (4) ~ (7) ~ (9) ~ (11) = (10) > (2) ~ (8)
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F:(5)>=(3)~(6)=(1) ~(2) ~(4) ~ (9> (7) ~ (8 ~ (10) ~ (11)
and preferences for men:
R:(5)=(6)=(3)>=(1)=(9) = (4) = (10) = (2) = (8) = (11) = (7)
(11) = (7) > (10) = (8) = (2),
(2) = (8) = (11) = (7) = (10),
~ (&) ~ (9) - (10) = (2) ~ (8) ~ (11) = (7)
3) ~ (4) ~ (6) = (1) ~ (9) ~ (11) = (7) ~ (8) ~ (10) = (2)
F:(5) = (1) ~ (8) ~(6) = (2) ~ (4) = (8) ~ (9) ~ (11) = (7) ~ (10).

Note that priority > for all students of the fourth data set is identical: x5 > x6 >~ x3
(x5-family, x6-love, x3-health). x1-business is also highly rated. The lowest rated are
x8-contribution (less important for women), x10-spiritual, x2-finance, and x11-self-image
are less important for Chinese men while x7-recreation/fun is less important for all Chi-
nese students.

c
Y
=
Y
C
Yoy

5. Discussion

The social sciences are based on human behavioural research data. Generalizations
and important social decisions are made based on these data. However, these studies
still lack procedures and tools for assessing data reliability on human behaviour. Such
tools would make it possible to make reasonable generalizations that globally reflect
the characteristics of the population being studied. Failure to assess the reliability of
sociological data harms the quality of research [28]. The assessment of data reliability
should become a mandatory procedure in the practice of sociological research. The solving
of this problem requires reliable tools.

This study aimed to identify the reliability criteria of sociological data and develop
a data filtering tool to help exclude elements that cause information noise. This allows
researchers to obtain reliably similar results in a replicated study. The reliability of research
data in sociological research can be summarised by saying that what is right for one
representative of the target group will be the same or similar for all members of the target
group [29].

The example of sociological research presented in this article allowed us to avoid
substantial sociological differences in the analysed data. The provided combination of data
processing and filtering tools can be adapted to analyse various data types and volumes. It
can effectively identify data that creates information noise which leads to misinterpretation
and erroneous conclusions and decisions.

The digitization and processing of large-scale information from target audiences
should be consistent. The consistency is achieved by the following means:

Proper questionnaire design;

Information gathering;

Calculation of distances between preferences;

Setting a threshold for data filtering;

Selection of reliable data using ascertained threshold;
Calculation of average ranks and average estimates;
Calculation of group preferences.

NG LN

The above measures can help decision-making in many areas and ensure sustainable
development. The model of differentiation between reliable and unreliable information
proposed in this study can help better understand the regularities of segmentation and
differentiation of information. The differentiation of sociological research data into reliable
and unreliable information can be applied to deficiencies in respondents’ basic knowledge,
skills, and metacompetences necessary for selection or assessment, misinterpretations of the
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information submitted for the assessment, insufficient effort and superficial assessment of
the information. The differentiation between reliable and unreliable information analysed
by the technologies that generate data can help identify errors in the system process.

The development of data reliability assessment and filtering tools should be targeted
by addressing specific challenges. However, the tools used to assess the reliability of
the data should meet the critical criteria [30]. To achieve data reliability, a good index of
reliability should have the following properties:

1. It should assess the agreement between two or more observers who describe each unit
of the analysis independently of each other. For more than two observers, this measure
should be (a) independent of the number of observers employed and (b) invariant to
the permutation and selective participation of the observers.

2. It should be grounded in the distribution of the categories or scale points used by
the observers.

3. It should constitute a numerical scale between at least two points with sensible
reliability interpretations.

4. It should be appropriate to the level of measurement of the data.

5. Its sampling behaviour should be known or at least computable.

In scientific literature, the tasks in which unreliable data must be filtered are usually
solved by statistical methods. Data whose deviation from the mean exceeds certain values
are filtered. This paper proposes an improved method for filtering unreliable data; two
types of preferences applied to a type of raw data. In this case, the statistical methods are
not applied to the initial data but to the value of the distance function between the two
preferences. This allows for the disclosure of conflicting or erroneous data.

Errors in the survey data may have resulted from both simple negligence and a
completely irresponsible approach to the survey. Another possible reason for the erroneous
data is that the respondents did not understand the rules for completing the questionnaire.

The study also presents the calculation of group preferences. All prioritisation methods
are designed to “average” the opinions of all members of the group and to obtain a
collective opinion. The peculiarity of the proposed method is that it is adapted to the
research methodology. Participants” opinions were averaged, and two types of preferences
were obtained. The same types of preferences were used when collecting the data. A
comparison of the extent to which the “collective opinion” obtained by the proposed
method is close to that of the participants in the group requires further research. This
would be the subject of another study requiring comparison with other methods, such as
Kemeny median, voting methods, and similar methods of constructing collective opinion.

6. Conclusions

This study presents a case of evaluating and ranking 11 values (life goals) using a
questionnaire filled in by Lithuanian and Chinese students (male and female). The main
goals of the research were to propose the methodology and tool for reliable data selection,
apply the filter to the data and group preferences of Lithuanian and Chinese students
(separately for women and men), and compare the corresponding group preferences. Four
data sets were used for the research, two Lithuanian and two Chinese data sets.

It was shown that the data sets of the students from China filtered at least twice as
much data as the Lithuanian students” data sets: 20-24% were left in Chinese men’s data,
25-33% were in Chinese women’s data; in comparison, 51.9-57% were left in Lithuanian
men’s data, 58.8-60% were left in Lithuanian women’s data. Lithuanian students” data
were more reliable than Chinese students” data. Another observation was that women’s
data were more reliable than men’s (both for Lithuanian and Chinese students). It shows
that men have greater variability in assessments than women, a finding that requires more
in-depth research.

After applying the proposed methodology, the ranking and evaluation methods
yielded similar results. All students (Lithuanian and Chinese, male and female) rated the
most important values similarly. Highly ranked values in all data sets were: x5-family, x6-
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love, x3-health, and x1-business (more important for men). The data set x4-social/friends
was relatively highly rated by Lithuanian men. The data sets x8-contribution, x10-spiritual,
x11-self-image (less important for Lithuanian and Chinese men), and x7-recreation/fun
were rated the lowest. The data set x2-finance was less important to Chinese students than
Lithuanian students. In conclusion, the data of Lithuanian and Chinese respondents are
reliably similar, with minimum deviations detected in the ranking results.
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