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Hocnioxceno eidomi wxkanru (xpumepii) ons ouinio-
BAHHSA KOMNEMEHMHOCMI eKxcnepmis Y chepi mexHiuHo-
20 pe2y08ants i3 3aCmoCy8anHAM Memooa anaiimuy-
noi iepapxii (MAI) i moodeni Pawa. Ipedcmasneno
0CHO6HI 0C00IUB0CMI N00YO06U MAMEMAMUHHOT MOOETE
Pawa. Pozensnymo pesyavmamu amanizy wxan 0Ons
OUIHIOBAHHS KOMNEMEHMHOCMI eKxcnepmis Y chepi mex-
HIMHO020 pe2yi08aHHA HA KOHKPEMHOMY NPUKIA0 aHKe-
mosanux Qaxieuie 3 GUMIPIOGAHHSA uaACY i UACMOMU.
Pezyavmamu onpaub06ano 3a 00nomo2010 cneuianizosa-
Hux npozpamnux 3acooie “Komnemenmmuicmo MAI 1.1”
(Yxpaina) i MINISTEP 4.0.1 (CIIIA).

IIpogedeno nopienanvruil ananiz pesyaomamis 3
Memoro 6uU3HaAuUeHHS ePeKmueHOCmi WKaANL OUIHIOGAH-
. Ompumani pe3yaomamu noKa3aiu MONCAUBICMb
s3acmocyeanns modeni Pawa ons ananizy wxanu oui-
HI0BAHHA KOMNemeHmHOCmi excnepmia y chepi mexuiu-
H020 peeymosanns. Ananiz ompumanux 3a dazamomip-
Hot10 Modeao Pawa pesyaromamie noxasae, wio oopana
wKana xpumepiie 014 excnepmie 6i0nosioae 6cmanos-
Jaerum 0o modeni Pawa eumozam. Ompumani oani eumi-
Prosams 3a uicelo Mo0ean0 00360110Mb POIPAXYEAMU
écmanoeeni cmamucmuku ax 0 kpumepiie, max i
ons excnepmie, wyo ouiHeHi.

Hopisnuanvnuil ananiz pesyavmamis, ompumanux 3a
donomozoro MAI ma 3a modennio Pawa, noxasae 30ixic-
Hicmb, npudamuicmos ma HAAGHICMb KOPeNiuii ompu-
Manux 3navenv 3a excnepmamu. Jluwe dea 3 0éadys-
mu oonozo (9,5 %) ouinenux excnepmie mae oawi, sKi
Henpudamui 0ns ananizy 3a modennto Pawa, wo ceio-
uums NPo HU3LKY Komnemenmuicmo. MAI y menwiil
cmyneni 00360J15€ 6PAX06YEAMU OYMKU MeHW KoMne-
MmeHmHUx excnepmie, HidC i3 3ACMOCYBAHHAM MO0
Pawa. Tlpo ue ceiduumv menwuil Koediuienm rxomne-
menmnocmi dasn MAI, nisnc npu 3acmocyeanni mooeni
Pawa. MAI ma modeav Pawa douinvno zacmocysamu
8 pisnux chepax 0iALHOCMI AK KOPUCHULL IHCMPYMeHm
0151 NOPIBHANLHOT OUIHKU KOMNEMEHMHOCTT MeXHIUHUX
excnepmie Ha 0CHOBI 00°’€KMUBHUX 0AHUX 3A 6CMAHO0G-
JleHUMU Kpumepiamu

Kmiouoei cnoea: ananimuuna iepapxis, moodenw
Pawa, xapaxmepucmuuna xpuea, Komnemenmuicmo
excnepmis, wKaia OUiHI08aHHs, NPOZPAMHULL 3ACLO
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1. Introduction

For the acceptance of reasonable decisions in any
spheres of activity, it is necessary to lean against expe-
rience, knowledge and intuition of specialists. To that
end, group expert evaluations are conducted, carefully
approaching the selection of specialists in a certain field of
activity. The importance of attracting highly skilled profes-
sionals to identify and resolve problem issues in any field of
activity is beyond doubt.

Particularly relevant is the use of methods of group
expert evaluation for the implementation of reforms in the

field of technical regulation, in particular, in metrology.
In this area, specialists work in different directions, in
particular standardization, metrology, conformity assess-
ment, etc. In order to obtain reliable estimates of group
expert evaluation in any field of activity, it is needed to
select the most optimal method. To this end, a compar-
ative analysis of the assessment of the suitability of the
methods is used. The choice of the most optimal method
for group expert evaluation and a comparative analysis
of suitability for application to increase the efficiency of
complex systems were the subject of previous studies by
the authors [1-5].




2. Literature review and problem statement

Expert evaluation techniques are based on the use of
knowledge of skilled experts — experts in the subject field. To
assess the experts, there are a number of characteristics that
are used to select both specific experts and expert groups:
the coefficient of competence (CC), the coefficient of con-
cordance, the coefficient of reliability of expert assessments,
etc. A detailed analysis of the most commonly used expert
methods, advantages and disadvantages of each has been
presented in [1-5].

For research of complex objects or systems, the method
of analytical hierarchy (Analytic Hierarchy Process, AHP)
has been selected [6—8]. This method is a mathematical
instrument of the systems approach to complex problems of
decision-making, allows in the interactive mode to find such
variant (alternative) that best comports both with its under-
standing of the problem and with requirements in relation to
its solution [3, 4]. Although, the base method of AHP [6-8]
and its modifications [9—12] are applicable only in case of a
small number of the set of alternatives and do not give an op-
portunity to combine different opinions of groups of experts.

In recent decades, Rasch mathematical model [13] is
widely used to create new or to view existing scales. Narrow
definition of the Rasch model is a method of transforming the
received primary data into an interval scale of natural loga-
rithms. At the same time, the primary data in the model are
not considered in the process of logarithmic transformation.
This model ensures that valid results are obtained through
the use of statistics of adequacy, diagnostic information, pres-
ents test parameters on a single common linear scale, which
helps in the criterion-oriented interpretation of the data.

Scientific publications for the Rasch model cover quite a
lot of spheres of activity [14—18]. However, there are practi-
cally no publications covering the field of technical regula-
tion, in particular metrology.

In [19], the Rasch model has been defined as a compari-
son of the results of natural logarithms studied on the scale.
The mathematical side and the very theory of G. Rasch have
been successfully developed in [14]. If the data correspond
to the Rasch model, then as a result, they are presented on
an interval scale that is resistant to the loss of some primary
data. Therefore, the model is a method of objective scaling of
data. Several software tools, including the most commonly
used software MINISTEP 4.0.1 (USA) [20], have been de-
veloped to allow for the necessary calculations based on the
Rasch model, as well as to provide an appropriate assessment
of the suitability of the data for the model used.

3. The aim and objectives of the study

The purpose of the work is to identify the most effec-
tive method and means for expert evaluation suitable for
assessing the competence of technical experts in the field of
technical regulation.

To achieve the aim, the following-objectives were accom-
plished:

— to carry out the analysis of known scales (criteria) for
assessing the competence of experts in the field of technical
regulation with the use of AHP and the Rasch model,

— to evaluate the possibility of applying the Rasch model
for analyzing the scale of expert assessment in the field of
technical regulation;

—to conduct a comparative analysis of the results ob-
tained by the use of the AHP and the Rasch model, and to
determine the effectiveness of the scales with the indication
of the obtained characteristics of the Rasch model.

4. Materials and methods of researching the methods of
assessment of competence of technical experts

4. 1. Method of assessment of competence of technical
experts based on the Analytic Hierarchy Process

The AHP [6], used in the case of a small number of given
alternatives, when the decision-maker (DM) efforts aim at
comparing only the given alternatives is widely known. The
task for the AHP method is that with a known general aim
(or sub-aim) for a solution to a problem, N criteria for evalu-
ating alternatives and # alternatives, it is needed to choose
the best alternative.

The AHP is designed to determine the optimal vari-
ant (from several), taking into account many criteria of
different nature and allows you to use a variety of criteria
(quantitative, qualitative, numerical with different dimen-
sionality, etc.) when comparing. Its maximum effectiveness
is manifested in the search for solutions to complex problems
requiring a systematic approach and involving a large num-
ber of experts [1].

Basic phases for implementation of the AHP method are:

— to structure a task as a hierarchical structure with a
few levels (aims-criteria-alternatives);

— to execute pairwise comparisons of items of every level
and transform the results of comparisons in numbers by
means of the special scale of relative importance;

— to calculate the coefficients of weight for the items of
every level and check the consistency of judgments of DM;

— to carry out the calculation of the quantitative indica-
tor of quality of each of alternatives and determine the best
alternative.

The resulting global priorities for each expert are ranked
in order of increasing global priority values (G,;). An expert
who has received the maximum value of a global priority is
considered the most competent [3].

The mathematical apparatus of the AHP is described in
detail in [4], which also presents the results of evaluating the
competence of experts in metrology with this method.

4. 2. Method of assessment of competence of techni-
cal experts with using the Rasch model

Analysis of the data by the Rasch model gives a number
of details to verify that the added results in the data are
justified. This is called the matching test between the data
received and the selected model. If the data adequately cor-
respond to the goals of the chosen model, the analysis also
linearizes the overall assessment, which is limited to the
level 0 and the maximum estimate for certain objects under
investigation. The measure of Rasch is a linear value on the
additive scale representing a hidden variable.

The researcher can use the analysis of the Rasch model
to check the degree to which the estimation and summation
for this model are reliable in the data obtained. Within the
framework of the Rasch model, the relationship between the
probability of success to the item and the hidden feature is
described by a special function. This function is called item
characteristic curve (ICC) or item response function (IRF),
which has an S-shape (Fig. 1). The function shows the link



between the overall assessment of the test and the assess-
ment of the location of the subject (expert).
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Fig. 1. Item characteristic curve

In the Rasch model, the index of distribution of the
subject, including the measurement error, is used instead
of reliability indicators. The magnitude of the measure-
ment error is not uniform over the test range, but is usually
greater for more extreme points (low and high). The scale
of the successive response of each subject to each item (the
Rasch scale) has interval-scale properties. Interval scales are
known for even intervals between two gradations: certain
numeric values indicate how much more the attribute of an
item is present.

The Rasch model suggests that the probability of approv-
ing any category of responses to an object depends entirely
on the subject’s ability and complexity of the object. That is,
no other attribute of subjects or objects determines the pos-
sibility of measurement in order to determine the likelihood
of approval of the response [21].

Rasch linear scales are initially expressed in units
within 1, but can be redistributed in accordance with nor-
mal scaling, from 0 to 100, while maintaining aggregate
additivity. The Rasch model also estimates the calculation
error in each level as standard measurement errors. The error
is always greater on the upper and lower ends of the scale as
the Rasch model is not limited to the boundaries, but mea-
sures from the middle of the range of values and provides
infinity in both directions. Measurement is better when the
average values of the items lie closer to the average values of
the scale, that is, the real assessment is more uncertain when
approaching the bounds of the scale [22].

The final stages of obtaining the characteristics of the
Rasch model based on the best solutions are:

— uniform arrangement of values of items (equality of
scale steps);

— reduced measurement error (high accuracy);

— the probability and unlikelihood (suitability) of items
and qualities of the subject expected from the model,

— overall reliability (noise — excessive unpredictability
of data, possibly due to excessive randomness or multidi-
mensionality);

— simplicity;

— conformity of the nature of the measured items.

Special characteristic — logit is a key element for the
probabilistic Rasch model [13]. Logit is the probability log
unit — the unit of measurement used in the Rasch model
for calibrating the items and measuring the subjects by the

hidden variable. That is, the logarithmic transformation of
the ratio of the probabilities of the correct and incorrect re-
sponse or the probabilities of neighboring items on a certain
scale. Measurement means the location (usually in logits) by
the hidden variable.

The logit of number p — probability, is determined by the
formula:

logit(p)zlog[ﬁ)z—log(%—q. 1)

The value of p/(1-p) is the corresponding coefficient and
the probability logit is the logarithm of odds.

Infit and Outfit statistics are the most widely used de-
terminative statistics of the Rasch model. The Infit statistics
are more critical when the scale of the item is close to the
subject’s scale, and the Outfit statistics are more critical if
the indicators at the extreme limit of the scale are not met-
rics of the subject. Rasch charts and tables use normalized
unweighted averages, so that the graphs are symmetric cen-
tered to zero [20].

Infit statistics are statistically weighted data or more
sensitive compliance statistics that focus on the overall
performance of an item or subject, that is, the weighted av-
erage of the standardized standard deviation of observation
from the expected one (normalized mean square). Outfit
statistics are sensitive to statistics that cover rare or un-
expected events. This is the average of the squared values
of standardized performance deviations from the expected
performance.

5. Assessment of the competence of technical experts by
methods of Analytic Hierarchy Process and with using
the Rasch model

The papers [3-5] describe methods for evaluating the
competence of experts (ECE) using different methods. For
all these methods, the same criteria of the ECE that set a
certain scale are used.

For the implementation of the indicated and described
methods of AHP and with using the Rasch model, the fol-
lowing criteria of the ECE in the field of technical regula-
tion, in particular, metrology, were applied [1, 3, 23]:

K, — education and scientific level in the field of techni-
cal regulation;

K, — overall experience;

K3 — experience in the field of technical regulation;

K, — experience as an expert in the field of technical
regulation;

K5 — work status.

For the implementation of the AHP method, the values
of matrices of pairwise comparisons (MPC) of criteria
with normalized priority vectors for the selected criteria
of the ECE and the weight coefficients for the selected
criteria of the ECE [3] were determined. For the proposed
criteria of the ECE, the largest number of MPC of criteria
was actually Apa.x=5.35. Checking the consistency of the
output data by the obtained consistency index I,=0.09
and the consistency ratio C4=0.07 showed that the ratio
meets the requirements of consistency (C;<0.1). This
demonstrates the consistency of the established criteria
of the ECE [1, 3].



6. Example of evaluation of expert’s competence for
measurement of time and frequency

To assess the competence of experts in metrolo-
gy, a survey was conducted using a specially devel-
oped questionnaire based on the criteria of the ECE.
The competence of 21 experts on time and frequency
measurements was evaluated. Of 21 experts involved,
16 (76 %) represented state-owned enterprises of the
technical regulation system, 5 (24 %) were other enter-
prises.

The data on these experts obtained by questionnaire
were processed using specialized software “Competence
AHP 1.1” (Ukraine) [3] and MINISTEP 4.0.1 (USA) [20],
based on the above described methods.

The results of the assessment of the competence of tech-
nical experts using the software “Competence AHP 1.1”
(Ukraine), implemented by the AHP, are shown in Fig. 2.

The received primary data on these experts were pro-
cessed using the software MINISTEP 4.0.1 [20], which
implements the Rasch model. The results of the transforma-
tion of the input primary data by the items (criteria) and by
the subjects (experts) in the Rasch measurement are shown
in Table 1, 2 respectively.

The results of the measurement by items and by subjects
are presented in logits in descending order and are shown
in Table 1 and 2. Measurement error is based on the Rasch
model, that is, the estimated value, which, when added and
subtracted from the measurement in logits, gives a mini-
mum distance before the difference becomes significant.
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Fig. 2. Results of evaluation of expert’s competence in metrology by AHP

Table 1
Results of conversion of data according to the ECE criteria
Measu- Infit statistics Outfit statistics Correlation coefficient
ECE criterion Total score I:gg?;lllt_ rement
error MNSQ ZSTD MNSQ ZSTD received | expected
K5 85 1.31 0.15 1.76 2.10 1.72 1.90 0.42 0.54
K6 174 -1.20 0.23 1.55 1.30 1.44 1.00 0.36 0.41
K2 145 —0.,22 0.16 0.99 0.10 0.98 0.00 0.76 0.52
K3 161 —-0.68 0.18 0.46 -2.20 0.47 -1.80 0.74 0.50
K1 105 0.80 0.16 0.33 —-2.50 0.28 -2.80 0.00 0.50
Average value 134.00 0.00 0.18 1.03 0.00 0.94 -0.10 - -
gta?d?rd 33.70 0.93 0.03 0.52 1.20 0.48 1.10 - -
eviation




Table 2

Results of data conversion concerning experts

Measu- Infit statistics Outfit statistics Correlation coefficient
Expert Total;core, ?gf:;‘:t_ rement ‘
! error MNSQ ZSTD MNSQ ZSTD received expected
18 28 0.25 0.31 2.43 2.10 2,77 2.30 0.20 0.78
21 36 1.25 0.41 1.46 0.80 2.34 1.40 0.44 0.78
10 32 0.68 0.35 1.53 0.90 1.29 0.60 0.94 0.78
20 25 -0.04 0.31 1.45 0.90 1.44 0.90 0.33 0.79
08 31 0.57 0.33 1.38 0.80 1.18 0.50 0.58 0.78
17 35 1,09 0.39 1.24 0.60 1.02 0.30 0.68 0.79
12 31 0,57 0.33 1.20 0.50 1.00 0.20 0.94 0.78
11 23 —-0,24 0.32 1.06 0.30 1.10 0.40 0.81 0.80
14 34 0.94 0.38 0.56 -0.50 1.06 0.30 0.78 0.79
07 33 0.81 0.36 0.98 0.20 0.94 0.20 0.66 0.79
04 35 1.09 0.39 0.97 0.20 0.84 0.10 0.94 0.79
09 35 1.09 0.39 0.97 0.20 0.84 0.10 0.94 0.79
16 32 0.68 0.35 0.96 0.20 0.82 0.00 0.70 0.78
01 34 0.94 0.38 0.78 -0.10 0.64 —-0.20 0.93 0.79
03 28 0.25 0.31 0.56 -0.80 0.64 -0.50 0.86 0.78
15 28 0.25 0.31 0.59 -0.70 0.55 —-0.80 0.94 0.78
05 34 0.94 0.38 0.57 —-0.40 0.55 —-0.40 0.97 0.79
06 30 0.46 0.33 0.52 —-0.80 0.48 —-0.80 0.86 0.78
13 33 0.81 0.36 0.42 -0.80 0.43 -0.70 0.98 0.79
02 37 1.42 0.42 0.40 -0.70 0.33 -0.70 0.91 0.77
19 36 1.25 0.41 0.32 -0.90 0.30 —-0.80 0.91 0.78
A‘V,:ﬁfe 31.90 0.72 0.36 0.97 0.10 0.98 0.10 - -
izi?i?éi 3.70 0.43 0.03 0.49 0.80 0.60 0.80 - -

The columns of Infit and Outfit statistics contain pa-
rameters that characterize the matching of the data of the
Rasch model:

— MNSQ - the value that characterizes the level of
randomness of the results or the discrepancy between the
measurement model data;

— ZSTD - standardized MNSQ values, that is, the prob-
ability of mean-square-statistics, expressed as z-statistics
(mean-square deviation).

MNSQ is also referred to as a relative xi-square or nor-
malized xi-square.

Weighted average statistics of conformity are the xi-
square statistics divided by its degrees of freedom. For the
probability p<0.05 (two-way distribution), ZSTD>[1.96|.
The most expected values for MNSQ are near 1.0. The
most qualitative and relevant values are MNSQ values
ranging from 0.5 to 1.5. Values below 1.0 indicate that the
data are either too predictable, or excessively predictable,

or overestimated model data. Values above 1.0 indicate too
unpredictable data or underestimated model data. Values
greater than 1.5 indicate uncertainty and “noise” (excessive
unpredictability of data) in the input data, values less than
0.5 are also undesirable because they indicate an “informa-
tion overload” of an item. The MNSQ values from —2.0
to +2.0 are acceptable. The values of MNSQ for a mod-
ule larger than 2.0 are considered to be non-conforming to
the measurement model and cannot be used in the analysis
of the results. The analysis begins with questions of high
MNSQ value.

The obtained MNSQ values for the criteria for Infit sta-
tistics range from 0.32 to 2.43, and for Outfit statistics from
0.55 to 1.86. This indicates that all these values are accept-
able for the analysis by the Rasch model. Only for the cri-
terion ECE K35, the values of the Infit and Outfit statistics
are respectively 1.99 and 1.86, which indicates the presence
of “noise” in the input data. In view of this, it is considered



expedient to clarify the points of the expert assessment scale
only by this ECE criterion.

The obtained MNSQ values for experts for Infit statis-
tics range from 0.22 to 1.53, except for 2.43 for expert 18,
and for Outfit statistics from 0.30 to 1.44, except for 2.34
for expert 21 and 2.77 for expert 18. This indicates that all
of these values are acceptable for the analysis of the Rasch
model, in addition to the data for experts 18 and 21. Given
this, it is expedient to remove the data on these experts from
further analysis.

The correlation coefficient (may take values from —1
to +1) is considered as a measure of reliability and valid-
ity, and is used to identify, refine, and possibly exclude
poorly matched items. The standard deviation is the
mean square root of the difference between a sample of
values and a mean. The obtained correlation coefficient
for the criterion ECE K1 is equal to 0, and for the expert
18 is 0.20, which indicates a very small correlation of the
corresponding data.

Using the software MINISTEP 4.0.1 (USA), graphical
reports were also obtained: characteristic curves, informa-
tion functions, etc. In Fig. 3, characteristic curves of all
evaluated experts for all items, the analysis of the mutual
placement of which helps to improve the evaluation as a sys-
tem of criteria were constructed. In this case, most curves
are concentrated in the middle and lower than average com-
plexity. Characteristic curves practically uniformly fill the
entire interval from —4.7 to +4.7 logits with the maximum
allowable range from —5 to +5 logits. This indicates a fairly
good agreement between the criteria of the ECE established
for the evaluation of experts.
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Fig. 3. Characteristic curves for evaluated experts, built
using software MINISTEP 4.0.1

For each ECE criterion and evaluation as a whole, you
can get a graphical representation of the correspondence of
the data of the selected model (Fig. 4).

The obtained data indicate the presence of a correlation
with the data for the selected model. Converted data for the
evaluated experts according to the established criteria are
shown in Fig. 4. This allows us to clearly show the ranking
of experts based on the results of the application of the Rasch
model for all established ECE criteria.
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Fig. 4. Converted data on evaluated experts according to
the criteria set by the ECE

7. Discussion of the results of the assessment of the
competence of technical experts

In order to compare the results obtained with the use of
AHP and Rasch model, for the AHP, the recalculation of the
received global priorities for experts in the CC (kagp) was
made using the formula:

kAHP = Gm'/Gmax ’ (3)

where G,; is the i-th global priority; G.x is the maximum
value of the global priority G,;.

For the comparison of the results obtained with the use
of the AHP method and Rasch model, the recalculation of
the total points obtained for experts in the CC (kyg) was
made by the formula:

kMR = Zi /Zmax ? (4)

where Z; is the total score for the i-th expert; Z,.x — the max-
imum total score for all experts.

In the comparative analysis of the results obtained by
the AHP methods and with using the Rasch model, the
dispersion (variation) of the CC for experts was calculated
by the formula:

R = kmax - kmin’ (5)
where k., is the maximum CC (equal to 1.00); Ay, is the
minimum CC obtained for a particular expert.

The values of the obtained CC for all experts in mea-
surement of time and frequency are shown in Table 3. The
indicated CC were obtained with the use of AHP (kamp),
described in [2], and Rasch model (kgyy).

The results of the comparisons of the CC of experts in
measurement of time and frequency obtained with the use of
AHP and Rasch model are shown in Fig. 5.

As can be seen from Fig. 5, the comparison of CC of ex-
perts obtained with the use of AHP and Rasch model have
a clear correlation. At the same time, for AHP, a larger dis-
persion of CC values (kqpyp) is characteristic: the difference
between the largest and the smallest CC is R 45p=0.70 (min-
imum CC — 0.30). For the Rasch model, the distribution of
CC values (kgy) is Ryr=0.48 (minimum CC — 0.62), i.e.
less than for AHP by 31 %.



Table 3
The coefficient of competence of experts in measurement of time and frequency, obtained with the use of AHP and Rasch model

Expert 01 02 03 04 05 06 07 08 09 10 1
kamp 0.85 1.00 0.64 0.98 0.92 0.42 0.50 0.71 0.98 0.89 0.38
kgt 0.92 1.00 0.76 0.96 0.92 0.81 0.89 0.84 0.96 0.86 0.62

Expert 12 13 14 15 16 17 18 19 20 21 -
kanp 0.77 0.89 0.67 0.67 0.74 0.88 0.36 0.89 0.30 0.71 -
kg 0.84 0.89 0.92 0.76 0.86 0.96 0.76 0.97 0.68 0.97 -
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of expert assessment in the field of technical regulation.
The analysis of the results obtained in the multidimen-
sional Rasch model with the ECE showed that the se-

Fig. 5. Comparison of the competence coefficients of experts in
measurement of time and frequency obtained with the use of AHP

and Rasch model

The average maximum own number for technical experts
obtained using AHP is 22.2. The average of the total score
for technical experts, obtained with using the Rasch model
is 31.9.

A general comparison of the CC of experts in metrology,
obtained with the use of MAI and Rasch model, shows a
clear correlation of the values obtained by experts. At the
same time, a larger dispersion of CC values (R 4yp) is charac-
teristic for the AHP, and for the Rasch model, the distribu-
tion of the values of the CC (Rgyy) is lower than for the AHP.

8. Conclusions

1. The methods that are suitable for evaluating the
competence of technical experts were considered in detail.
The competence of technical experts (in time and frequency

lected scale for ECE criteria meets the requirements set
by the Rasch model. The obtained measurement data
for this model allow you to calculate the established
statistics for both the criteria and for the evaluated
experts. Only two out of twenty one (9.5 %) evaluated ex-
perts have data that are unsuitable for the analysis by the
Rasch model, which indicates a low level of competence.

3. A comparative analysis of the results obtained with
the use of AHP and Rasch model showed convergence, suit-
ability and correlation of the obtained values for experts.
However, the ECE using AHP, to a lesser extent, allows for
the consideration of less competent experts than the ECE
in the Rasch model. This is evidenced by the lower CC for
AHP than the CC, obtained by the Rasch model. Thus, the
AHP and the Rasch model should be used as a useful tool
for comparative ECE based on objective data according to
established ECE criteria for different fields of activity. At
the same time, the ECE by the Rasch model allows the se-
lection of the most competent technical experts and reject
experts whose data do not correspond to a certain level of
established requirements.
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