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Introduction
Current trends in scientifi c and technological 
advances are bringing a signifi cant 
improvements in health care as a result of 
creation new tools tool to support decision 
making process for decision-makers (DM) 
[8], [11], [12], [23], [27]. The experts group 
approach is used in health sector both clinical 
[28], [31] and nonclinical [5], [24], [29], [30], 
[32] decision-making. The goal of this paper 
is to develop, test and analyse a methodology 
for determining the qualitative and quantitative 
composition of an expert group and its 
application on example of the health technology 
decision making in the Czech Republic. 
Health providers face the problem of trying to 
make decisions in situations where there is 
insuffi cient information and also where there is 
an overload of (often contradictory) information 
[13]. Regulatory and reimbursement authorities 
face uncertain choices when considering the 
adoption of health-care technologies [4]. As the 
largest share of healthcare expenditure is paid 
from public sources, the effi cient decisions are 
not only purely technical and fi nancial problem 
but may be seen as an issue of public interest 
in the broader terms. This type of decision-
making methodology may have a very wide 
potential also outside the sector of healthcare 
[14], [16]. Unfortunately the decision-making in 
the healthcare (and many other part of public 
sectors) in terms of large investment the Czech 
Republic is relatively often the object of serious 
economics as well as legal concerns. To seek 
for evidence-based methodology that has 
a potential for evidence-based decision-making 
is very vital as an opposite to the decision-
making infl uenced by partial individual and 
group interests.

Many of the most effective models 
used to fi nd experts are mainly based on 
the language models [17], [33]. One of the 
problems with models based on language 
model frameworks is that they can take into 
account textual similarities between the query 
topics and documents [1], [20], [26]. The 
paper [2] provides two experts fi nding search 
strategies modelled to incorporate different 
types of evidence extracted from the data. 
The advantage of the modern approaches 
is machine learning techniques [18], [34] 
or discriminative probabilistic models [7] 
a possibility of aggregation of a large number of 
heterogeneous information. In addition to that, 
there are the following problems and diffi culties: 
it is diffi cult to express qualitative information 
on experts in the quantitative form because 
information about the candidates varies with 
time; the experience of a candidate is always 
varying through time. [8]

In candidate-centric probability estimation 
approaches for academic expert fi nding [1], 
the assessment of an expert is made using 
generative probabilistic models. In query 
independent methods [25], knowledge of the 
expert candidates is presented as a mixture 
of language models. The person-centric [26] 
approach is increasingly being used. This paper 
[19] is based on textual similarities, the author’s 
profi le information and the author’s citation 
patterns to try to fi nd academic experts. The 
methods of Condorcet Fuse [19], Markov chain 
models [6] and multi-criteria decision-making 
methods 10] are recognised as representing the 
most relevant works [3]. The multisensory Data 
Fusion approach using Dempster-Shafer theory 
of Evidence together with Shannon’s Entropy [20] 
was used for academic experts fi nding.

METHOD FOR SELECTING EXPERT GROUPS 
AND DETERMINING THE IMPORTANCE OF 
EXPERTS’ JUDGMENTS FOR THE PURPOSE 
OF MANAGERIAL DECISION-MAKING TASKS 
IN HEALTH SYSTEM

Ilya Ivlev, Peter Kneppo, Miroslav Barták

EM_2_2015.indd   57EM_2_2015.indd   57 3.6.2015   13:08:573.6.2015   13:08:57



58 2015, XVIII, 2

Ekonomika a management

Experts fi nding is a diffi cult task because 
the experts and their skills and knowledge 
are rare, expensive, constantly changing and 
varying in depth. When addressing diffi cult 
multidisciplinary problems, a combination 
of knowledge from several experts is often 
required, especially from experts in various 
fi elds. Our method proposal is based on 
the research of experts’ weighting factor 
determining that refl ects the overall competence 
of the experts when problem solving.

1. Examination of Experts
An examination needs to be performed to 
determine the weight-coeffi cients of importance 
introduced by each criterion of choice. Depending 
on the scale of the problem, the examination is 
organised either by a DM in person or by an 
expert group appointed by the DM. Decisions 
about the number and competence of experts 
are made with regard to the scope of the 
task, the veracity of the evaluations of experts’ 
characteristics and the available resources.

The following tasks need to be solved while 
creating the expert team: 1) understand the task 
to be solved by the experts; 2) determine fi elds 
of activity linked to the task; 3) decide what 
share in the team shall be allocated to experts 
representing each fi eld of activity; 4) determine 
the number of experts in the team and draft a list 
thereof; 5) analyse experts’ qualifi cations and 
edit the draft list of experts; 6) obtain the experts’ 
agreement to work on the team; and 7) fi nalise 
the list of experts. Depending on the chosen 
form of determining experts’ preferences, 
the main requirements of the experts are as 
follows: 1) competence (reliability and validity 
of decisions, awareness and reproducible 
assessment and argumentativeness replies); 
2) impartiality; 3) creativity; 4) conformism; 5) 
team spirit (dependent on quaternary type); 
6) relation to the examination; 7) degree of 
participation in the solving problem; and 8) 
communication skills (dependent on quaternary 
type) (Fig. 1).

The experts’ characteristics, as listed 
above, give a comprehensive picture of the 
qualities that infl uence the examination results 
most strongly [20] (properties that are written 
on a black background are taken into account 
in our model).

2. Quantity List for the Expert Group
To determine the suffi cient number of experts, we 
needed to fi nd a number H, so that the inequality 
W > H is true, where W is the dispersive 
Kendall’s coeffi cient of concordance (coeffi cient 
of concordance of experts’ opinions. Constant H 
is selected from the relationship PW > H = α and 
is fully defi ned by the level of signifi cance α. It 
is irrational to select a low level of signifi cance 
because its decrease results in an increase of H, 
which, consequently, increases the contingency 
of the error of the second type [13].

Thereby, we shall determine the necessary 
quantity of experts that guarantees, at a fi xed 
level of signifi cance, the given critical value 
of dispersive coeffi cient of concordance. For 
reasons of simplifi cation, we shall consider the 
following relationship true:
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  (n = quantity of parameters), 
the level of signifi cance of a criterion is 
determined by the product H*m (m = number 
of experts), which, even with a small number of 
experts, can make α suffi ciently small.

The survey of experts included recording, 
in an informative and quantitative form, the 
experts’ opinions about a given problem. The 
main modes used to survey experts include 
questionnaires and interviews, discussions and 
brainstorming. The Delphi method could be 
used for consensus-building by using a series 
of questionnaires delivered using multiple 
iterations [19], [20].

3. Processing of Experts’ 
Evaluations

Processing is needed to obtain generalised 
data and new information that is concealed in 
the experts’ evaluations. If group evaluations 
of objects prove doubtful when compared with 
calculated statistics, it is necessary to determine 
the reasons for the failed examination. The most 
typical reasons for failed examinations include 
the following:
1. Drawbacks in the selection of the expert 

group: experts’ goals did not correspond 
with the goal of the research (confl ict of 
interests), unsound examination.
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2. A confl ict of opinion exists. In order to 
discover different points of view, the experts 
need to be grouped according to how close 
their evaluations are. If such grouping proves 
successful, statistical processing has to be 
performed for each group separately.

3. Mistakes in the text of the questionnaire, 
e.g., ambiguous interpretation of questions 
or use of specifi c words.

4. Introduction into the questionnaire byway 
objects. Insuffi cient conformity of experts’ 

evaluations does not allow for the group 
evaluations of all objects to be considered 
as reliable. If this situation occurs, those 
evaluations will need to be excluded and the 
results reprocessed.
Depending on the goals of the expert 

evaluation, the following main tasks are required 
to process the survey results: 1) determine 
experts’ competences and generalised 
evaluations of objects, 2) rank the objects, 3) 
determine conformity in the experts’ opinions, 

Fig. 1: Expert properties and methods of assessment

Source: own
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and 4) determine the relationships among 
the ranged objects. The following section will 
describe the individual points relevant to the 
task we are solving.

3.1 Evaluation of Expert 
Competence in the Generalised 
Evaluation of Objects

The fi rst prerequisite to ensure reliability of the 
examination results is to invite experts who are 
interested in the results of the examination. 
Concurrently, the goals of experts have to 
correspond with the goal of the examination, in 
general.

It is clear that in present-day conditions, 
formal indicators of experts (job title, 
science degree, work experience, number of 
publications, etc.) can be used only as secondary 
criteria in identifying experts’ total competence 
that refl ects their overall professional skills 
and qualities. When using the self-evaluation 
method, the expert provides information about 
the fi elds he or she is most competent in [22]. It 
follows that to evaluate experts’ competences; 
several main methods could be used: self-
evaluation, evaluation of a colleague’s 
competence, testing of the experts, and the 
evaluation of them by the organizers of the 
examination based on previous examinations. 
The methods listed above belong to so-called 
external methods with respect to the conducted 
examination. However, the method of self-
evaluation of competence rates the degree of 
the expert’s self-confi dence rather than their real 
competence. Similarly, during the evaluation 
method, other people’s competence and the 
group’s awareness about each other’s abilities 
play a role. As can be seen, each method has 
its drawbacks. Other methods of evaluation of 
experts’ competences use posterior data, or 
the results from the evaluation of objects. Here, 
experts’ competences are evaluated by the 
degree of conformity of their evaluations to the 
group evaluation of objects [22]. The essence of 
this approach lies in the fact that experts who 
have expressed contradictory opinions receive 
low grades of competence, and consequently, 
their evaluations play a less important role 
when determining the group evaluation. When 
an expert’s evaluation is close to the group’s 
evaluation, the competence of this expert is 
treated as higher [21] and this fact could be used 
as a way of experts’ competence determining. It 
should be noted, that grope opinion of experts 

with close overall competence level would have 
higher conformity [27].

3.1.1 Evaluation Based on Objective and 

Subjective Parameter Assessment

To prevent the results of the self-evaluation 
method from being a mere refl ection of an 
expert’s self-confi dence, it is possible to use 
approaches [9] that provide an objective 
constituent of knowledge about the expert’s 
competence (Tab. 1).

It is advisable to determine an index of 
relative self-evaluation by an expert based on 
the degree of their participation in elaborating 
the problem as a complex coeffi cient, which 
expresses the relationship between the expert 
and the examination, their participation and 
their interest. For each question or group of 
questions on which expert’s competence should 
be evaluated, there is a corresponding scale 
called the “relative self-evaluation of expert” in 
the table of expert evaluations.

To prevent the grades in the scale from 
infl uencing the self-evaluation, the relative 
self-evaluation of expert scale contains a list 
of expert competence properties without any 
grades.

With this approach, the expert has to 
underline the properties that, in his or her 
opinion, determine the level of his or her 
personal competence. The grades [9] are 
added by the working group while analysing the 
collected questionnaires (Tab. 1).

3.1.2 Evaluation of Expert Awareness and 

His or Her Relevance of Knowledge

Another way (Tab. 2) to determine an expert’s 
weighting factor is via the index of familiarity 
with the task. It is calculated on the basis of an 
expert’s evaluation of their own familiarity with 
the problem and indication of typical sources 
of arguments to support their opinions (index 
of argumentation, results from summing up the 
grades in the reference table, index of familiarity 
with the problem and results from the expert’s 
self-evaluation expressed on a 10-grade scale 
and multiplied by 0.1 with the purpose of bringing 
the value to one). In general, the relative self-
evaluation of expert index is designed to make 
the expert perform a self-evaluation of his or her 
own competence on the given question.

EM_2_2015.indd   60EM_2_2015.indd   60 3.6.2015   13:08:573.6.2015   13:08:57



612, XVIII, 2015

Business Administration and Management

Objective evaluat ion Subjective evaluation

w
1

w
2

w
3

w
4

w
5

Jo
b 

po
si

tio
n

G
ra

de
s

E
du

ca
tio

n

G
ra

de
s

To
ta

l w
or

k 
ex

pe
rie

nc
e 

(y
ea

rs
)

G
ra

de
s

W
or

k 
ex

pe
rie

nc
e 

in
 

th
e 

pr
ob

le
m

 a
re

a

G
ra

de
s

Le
ve

l o
f p

ar
tic

ip
at

io
n 

in
 th

e 
pr

ob
le

m

G
ra

de
s

Head of 
organisation

1.0 Ph.D. 1.0 >10 1.0 >10 1.0
Expert specialises in the given 
issue

1.0

Deputy head 0.8
Higher 
education 
(master)

0.8 10-5 0.8 10-5 0.8

Expert participates in practical 
work on solving the issue, 
but the issue does not belong 
to the expert’s indicated 
specialisation

0.8

Head of 
department

0.6
Higher 
education 
(bachelor)

0.6 <5 0.6 <5 0.6
The issue belongs to the 
expert’s specialisation

0.6

Deputy head 
of department

0.4 less 0 0 0 0 0
The issue does not belong to 
the expert’s specialisation

0.3

Source:  [9]

w
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Sources of arguments

Level of source’s infl uence on the expert’s opinion
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I read often 

and regu-

larly

I read 

often, but 

not regu-

larly

I read 

seldom

I do not 

read at all

100% 75% 20% 0%

w
6,1

Summarising papers by local 
authors

0.250 0.187 0.050 0

w
6,2

Summarising papers by foreign 
authors

0.250 0.187 0.050 0

w
6,3

Patent information 0.250 0.187 0.050 0

w
6,4

Companies’ reports (catalogues, 
brochures, recommendations, etc.)

0.250 0.187 0.050 0

Source:  own

Tab. 1: Questionnaire for evaluation of expert’s competence

Tab. 2: Reference table of indices of argumentation (w
6,j

)

EM_2_2015.indd   61EM_2_2015.indd   61 3.6.2015   13:08:573.6.2015   13:08:57



62 2015, XVIII, 2

Ekonomika a management

4

6 6,
1

1
4 j
j

W W


 
 

(2)

Practical research on expert polls show 
that although self-evaluation methods are not 
suffi cient as the sole criterion for determining 
expert competence, their application provides 
a more well-founded selection and evaluation 
of the experts [9]. To solve the problem of 
setting the weight coeffi cients of experts and, 
thus, determining the probability of obtaining 
reliable evaluations, we propose to create 
a comprehensive method based on the 
approach that combines various competence 
evaluation methodologies: a self-evaluation of 
experts about their own competence on the 
problem; an introduction of grades for objective 
data and an appreciation of the index of 
argumentation. Thereby, the competence index 
of an expert can be treated as a probability of 
the expert’s giving a reliable evaluation, where 
0 ≤ We ≤ 1.

4. Results and Discussion
4.1 Determining the Quality of the 

Expert Group
The methodology was used for the selection of 
experts for the propose of rational selection of 
large medical equipment such as, computed 
tomography (CT), mammographic digital 
X-ray systems (MAM), magnetic resonance 

imaging (MRI), radiographic/fl uoroscopic 
systems (general purpose) (RFS), ultrasonic 
scanning systems (cardiac) (USC) and 
ultrasonic scanning systems (general purpose) 
(USG). The list of most health care facilities 
or departments in the Czech Republic where 
CT, MAM, MRI, RFS, USC and USG are 
located was formed. Potential experts were 
asked to answer the web-based questionnaire. 
The purpose of experts groups’ creation was 
presented in each questionnaire. Candidates 
for the experts were managers (heads of 
departments, heads of clinics, etc.) and 
employees (physicians, biomedical engineers, 
radiological assistants, senior technicians, etc.) 
from the departments of radiology, imaging 
methods, radio diagnostics, interventional 
radiology, departments of cardiology and the 
Institute of radiology and the other departments 
in hospitals of all levels of organisation and all 
regions of the Czech Republic. The selection 
of experts was conducted with 872 employees 
from 422 health facilities in the Czech Republic 
(Tab. 3).

The method of selecting the most 
knowledgeable experts for the task of selecting 
and procuring medical equipment for hospitals 
is based on 1) the expert’s overall work 
experience, 2) experience in solving tasks, 
3) level of education and scientifi c record, 
4) interest in solving the particular task, 5) 
current position and 6) awareness of how to 
solve the task. This study also considered the 

The task

The number 

of  health care 

facilities’ staffed 

potential experts

The number 

of questionnaires 

sent

The number of re-

sponses

Selection of MRI 34 60 19 (31.7%)

Selection of mammographic digital 
X-ray systems

68 125 18 (14.4%)

Selection of USC 101 190 22 (11.6%)

Selection of CT 89 162 15 (9.3%)

Selection of USG 116 116 9 (7.0%)

Selection of RFS 14 219 13 (6.0%)

Total 422 872 96 (11.0%)

Source:  own calculations

Tab. 3: The participants of the survey
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7) relevance of the expert’s knowledge and 
8) the overall self-evaluation concerning their 
total competence in solving the task.

The data obtained from the questionnaire 
of experts did not follow a normal (Shapiro-
Wilk test) distribution (p < 0.001) (“Source of 
argumentation” [p = 0.029] and “Self-ranking” 
[p = 0.003]). An analysis of the results revealed 
(Mann-Whitney U-test) that there was no 
reason to reject the null hypothesis that the 
inter-group values of the compared (total 
rating wTR and self-rating wSR) characteristics 
were homogeneous (p = 0.285). A medium-
strength positive correlation (Spearman’s 
rank correlation) was found between the two 
measures (r = 0.550, p < 0.001) (Fig. 5).

Examinations of the correlations between 
the components that determine the total weight 
of the experts were performed. The correlations 
between “Work experience in the problem 
area” and “Education” (r = 0.268; p = 0.01) and 
“Work experience in the problem area” and 
“Job position” (r = 0.342; p = 0.001) suggest 
that solving the task of selecting large medical 
equipment participating potential experts with 
higher level of education and higher operating 
positions. The task of selecting large medical 
equipment is categorised as a managerial task 
should be solved by the most experienced 
professionals fi lling a managerial role.

The moderate correlation between “Work 
experience in the problem area” and “Sources 
of arguments” (r = 0.394, p < 0.001) and the 
weak correlation between “Work experience in 
the problem area” and “Level of participation 
in the problem” (r = 0.239, p < 0.022), as well 
as “Sources of arguments” and “Job position” 
(r  = 0.231, p = 0.027), indicate that higher levels 

of expert experience equate to higher levels of 
participation in solving the task, higher levels 
of theoretical preparation and higher levels of 
overall competence.

The wSR index was obtained as a result 
of experts’ self-rankings on a scale from zero 
(I am NOT competent in addressing the issue of 
selection) to 10 (I am competent in addressing 
the issue of selection). The wSR most closely 
correlated with “Work experience in the problem 
area” (r = 0.519, p < 0.001), that is, 52% of the 
general weighting factor consists of the experts’ 
«Work experience in the problem area». The next 
parameters most closely correlated to the wSR 
were the experts’ levels of argumentativeness 
(theoretical preparation, source of arguments 
and awareness) (r = 0.440, p < 0.001), “Job 
position” (r = 0.319, p = 0.002) and “Education” 
(r = 0.280, p = 0.007). The presence of the 
above correlations indicates that the index of 
experts’ self-rankings is dependent on “Work 
experience in the problem area”, “Sources of 
arguments”, “Job position” and “Education”. 
A statistically signifi cant association was not 
detected between wST and the experts’ total 
work experience (p = 0.089) or wSR and level 
of experts’ participation in the problem solving 
task of selecting medical equipment (p = 0.200).

Fig. 2 shows that the least sensitive (less 
varying, depending on the expert) indicators 
were “Total work experience”, “Education”, “Work 
experience in the problem area” and “Level of 
participation in the problem”. These results are 
indicative of the fact that specialists with a high 
level of education and high-quality positions, 
whose work was related to the problem of 
selection, were pre-selected as experts.
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Fig. 2:

The list of experts in order by their comprehensive assessment of competence 

(values obtained from the evaluation of experts on the objective and subjective 

criteria and evaluation of their own opinions about their own competence)

Source: own calculations
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4.2 The Overall Weight of Experts’ 
Competence

Four different calculation models (Fig. 3) for 
the total competence weighting factor were 
investigated to determine the fi nal model for 
calculating the total weight of competence of 
each expert.

In the fi rst method:

 (1) 1 ,
2e ST TRW w w 

 
(3)

where

1

1 ,
n

TR i
i

w w
n 

 
 

(4)

the weight of each of the coeffi cients (wST and 
wTR [formula 4]) are considered equal, i.e., the 
contribution of each of the coeffi cients to the 
total weight We

(1) is the same (as in We
(2) 

 and 
We

(3)) (Fig. 5). Since the arithmetic mean is not 

a robust statistic (is subject to strong infl uence 
of large deviations), We

(1) increasingly relies on 
the uncertainty of wST (Fig. 6-B).

The second method of calculation

(2) 2 2 ,e ST TRW w w   (5)

is an adaptation of the calculation of the A-type 
uncertainty measurement in a calibration, 
where the input values are correlated, as in 
this case (r = 0.55, p < 0.001) (Fig. 5). The wTR 
is viewed as uncertainty in the assessment of 
competence obtained on the basis of objective 
and subjective parameters. The wST is viewed 
as the uncertainty contributed by other 
unaccounted factors. The experts’ weighting 
factors obtained by this method were very 
accurate reproductions of the estimate We

(1) 
(r = 0.998, p < 0.001) (Fig. 6-B, Fig. 6-C) and 
faithfully reproduced the estimates for wST and 
wTR.

Fig. 3: The equity structure of the total weight 1 – We
(1), 2 – We

(2), 3 – We
(3) and 4 – We

(4)

Source: own calculations
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In the third model,
3 ,e ST TRW w w (3)

 
(6)

the single estimates wST and wTR were viewed as 
the probability (formula 7) of the simultaneous 
occurrence of two independent events.

     .P AB P A P B   
(7)

Hence, the general probability We
(3) was 

regarded as the value contained in the region 
of overlap of probabilities wST and wTR (Fig. 4).

With the use of the product, both variables 
wST and wTR were endowed with the property 
of equal importance (equivalent in the same 
manner as in We

(1) and We
(2)).

A very strong correlation was found between 
the weighting factors We

(1) – We
(2) (r = 0.998, 

p < 0.001) and We
(1) – We

(3) (r = 0.998, p < 
0.001). From the fi gure (Fig. 6-A, Fig. 6-B, Fig. 
6-C), it seems that the nature of the curve 
We

(k) corresponded more to wST and less with 
wTR (Fig. 5). When using multiplication during 
the We

(3) calculations, the slope of the curve 
changes (Fig. 6-D).

The slope of the curve changes, because of 
the fact (due to the multiplication) that experts 
with larger wST and wTR get more weight We

(3) 
and experts with lower values of wST and wTR 
get less weight We

(3), in the context of this 
task is no longer justifi ed. This is considered 
artifi cial expert dilution and is leading to a loss 
of proportional relationships between them.

The fourth approach to the defi nition of We 
is fundamentally different:

(4)

1

1 .
1

n

e TR i ST
i

W w w w
n





 
     


 (8)

The wST here was part of We
(4) , along with 

other components (wi). The estimate We
(4) 

corresponded more to wTR (r = 0.966, p < 0.001) 
and less to wST (r = 0.714, p < 0.001) (Fig. 5), 
which was contradictory to We

(1), We
(2) and We

(3). 
Thus, this was also true when the wST became 
a subsidiary corrective measure of We

(4). The 
shape of the curve We

(4) (Fig. 6-A) was more 
consistent with the comprehensive assessment 
wTR, which was calculated on the basis of 
objective and subjective information.

The use of the model We
(4) eliminated 

violations of proportionality extreme values, 
and considerably reduced the effect of 
uncertainty wST. This effect is desirable because 
the importance attached to wST is unjustifi ed. 
The wST depends too much on experts’ own 
psychological states and their understanding 
of the grading scale. The model for calculating 
We

(4) is the most suitable for the determination 
of experts’ general competences. The estimate

 We
(4), for obvious reasons, less effectively 

reproduced (r = 0.690, p < 0.01) the union of 
following weight functions, wST and wTR, than 
the estimates obtained by other methods (We

(1), 

We
(2) and We

(3)). (Fig. 5).

Fig. 4: The overlap of  probabilities w
ST

 and w
TR

Source: own
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Fig. 5:
The correlation between the estimates 1) obtained by the self-assessmen t w

ST
 

and 2) obtained on the basis of objective and subjective data w
TR

Source: own calculations

† - p ≤ 0.05; * - p ≤ 0.01; ** - p ≤ 0.001

EM_2_2015.indd   67EM_2_2015.indd   67 3.6.2015   13:08:583.6.2015   13:08:58



68 2015, XVIII, 2

Ekonomika a management

Fig. 6: Comparison of the curves w
ST

 and w
TR

 with A – W
e

(4), B – W
e

(1), C – W
e

(2) and D – W
e

(3)

Source: own calculations
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The greatest diffi culties in establishing 
an expert group include the following: 1) the 
complexity of taking into account the diverse 
properties of the expert, 2) the integration of 
humans’ psycho-physiological characteristics 
(a tendency to take risks, a tendency to 
formalise and subconscious preference 
for various numbers), 3) the complexity of 
describing of the study area and 4) accounting 
for all components.

Conclusions
This paper developed, tested and analysed 
a method for determining the qualitative and 
quantitative composition of an expert group. 
As a result of the application procedure, 
each potential expert was evaluated on eight 
complex-valued criteria based on objective 
and subjective data. After the evaluation, each 
expert was given their own weighting factor 
regarding the importance of their judgments. 
The most important expert properties that 
might be considered for determination of 
their general weight included the following: 1) 
professional competence (reliability and validity 
of the decisions rendered), 2) impartiality, 3) 
objectivity, 4) concern in participating in the 
examination, 5) ability to operate on a scale 
of relations and a scale of probability, and 6) 
ability to take into account the large number of 
gradation scales. Another important factor is 
the reproducibility of the results, which can be 
assessed by numerous questionnaires. Thus, 
the accuracy of judgment of correctly formed 
expert groups is suffi ciently large, and the error 
does not exceed 5–10%. This method can be 
used in the formation of an expert group for 
virtually any application. This approach to the 
decision-making processes in the health sector 
may be understood as a contribution to the 
evidence based health policy with respect both 
to the nonclinical as well as clinical decisions. 
This methodology may be a partial contribution 
in some fi elds of scientifi c and technological 
forecasting, managerial decision making, 
quality assessment and operational research 
both in public and private sector.

The work has been supported by research 
grants from the Ministry of Health of the 
Czech Republic IGA No. NT/11532-5 “Medical 
technology assessment” and NT14473 
“Information system for medical devices 
purchase monitoring”.
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Abstract

METHOD FOR SELECTING EXPERT GROUPS AND DETERMINING 
THE IMPORTANCE OF EXPERTS’ JUDGMENTS FOR THE PURPOSE OF 
MANAGERIAL DECISION-MAKING TASKS IN HEALTH SYSTEM

Ilya Ivlev, Peter Kneppo, Miroslav Barták

This work aims to develop a methodology for determining the qualitative composition of an expert 
group and the weighting factor regarding the importance of expert’s judgments for the purpose of 
participating in decision-making. It is based on the expert’s overall work experience, experience 
in solving tasks, level of education and scientifi c record, interest in solving the particular task, 
current position and awareness of how to solve the task. This study also considered the relevance 
of the expert’s knowledge and the overall self-evaluation concerning their total competence in 
solving the task. For the purpose of validating the methodology, 96 potential experts (physicians, 
biomedical engineers, radiological assistants, medical physicists, etc.) from 72 health facilities in 
the Czech Republic were interviewed through a web-based questionnaire. The calculation model 
that was selected was able to eliminate errors in estimating the proportionality of extreme values 
and reduces the impact of uncertainty in the experts’ overall self-evaluations concerning their total 
competence. A statistically signifi cant correlation was found between the complex weighting factor 
and the following characteristics: the expert’s experience in dealing with similar tasks (r = 0.512, 
p < 0.001), the expert’s theoretical background (awareness) and the relevance of the expert’s 
knowledge (r = 0.440, p < 0.001), the expert’s current position (r = 0.319, p = 0.002) and the level of 
his or her education and scientifi c record (r = 0.280, p = 0.007). The developed methodology may 
be especially useful in scientifi c and technological forecasting, medical and managerial decision-
making, quality assessment and operational research.

Key Words: Group decision making; expert; expert selection criteria; medical equipment; self-
assessment; weighting factor.
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