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Abstract

The article is devoted to the development and testing of ranking methods of universities depending on the 
quality of their educational services and other targets set by the governing government agencies. Known 
methods of such ranking do not allow to correctly take into account the currently available quantitative and 
qual-itative information. The problems are primarily related to the heterogeneity of the studied indicators, 
the pres-ence of both absolute and relative values among them, as well as the presentation of statistical infor-
mation in the form of time series. These problems can be solved with the help of fuzzy-logical conclusions, 
allowing to form a comprehensive assessment of the state of the object on the basis of a complex of heteroge-
neous indicators.  The proposed method allows to form a complex numerical evaluation of the effectiveness 
of the University on the basis of aggregation of indicators of six groups: 1) educational activities; 2) scientific 
activities; 3) human re-sources; 4) international activities; 5) infrastructure; 6) financial and economic activ-
ities. The technique includes the following stages: formation of a list of used indicators, divided into groups; 
ranking the importance of indica-tors (expert method); normalization of indicators; aggregation of time se-
ries available for the study of indicators; formation of linguistic variables for each indicator; calculation of 
terms for each linguistic variable; calculation of weight coefficients for these terms; quantification of values 
of linguistic variables and the actual ranking of compared universities by tabular method. The mathematical 
model used by the proposed method is based on a system of fuzzy-logical conclusions. The ranking of univer-
sities in the considered region can be compiled based on formed estimates. The method was tested at three 
regional universities of Khanty-Mansi Autonomous Region: Surgut State University (SurGU), Surgut State 
Pedagogical University (SurGPU) and Khanty-Mansi State Medical Academy (KHMGMA) are considered.
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Аннотация

Статья посвящена разработке и апробации методики ранжирования вузов в зависимости от качества 
предоставляемых ими образовательных услуг и иных целевых показателей, задаваемых руководящи-
ми государственными структурами. Известные методики такого ранжирования не позволяют коррек-
тно учитывать имеющуюся на данный момент количественную и качественную информацию. Про-
блемы связаны, в первую очередь, с разнородностью исследуемых показателей, присутствием среди 
них как абсолютных, так и относительных величин, а также представлением статистической инфор-
мации в виде временных рядов. Указанные проблемы могут быть решены с помощью аппарата нечет-
ко-логических выводов, позволяющих сформировать комплексную оценку состояния объекта на ос-
нове комплекса разнородных показателей. Предлагаемая методика, позволяет сформировать 
комплексную числовую оценку эффективности деятельности вуза на основе агрегирования показате-
лей шести групп: 1) образовательная деятельность; 2) научная деятельность; 3) кадровый потенциал; 
4) международная деятельность; 5) инфраструктура; 6) финансово-экономическая деятельность. Ме-
тодика включает в себя следующие этапы: формирование списка используемых показателей, разби-
тых по группам; ранжирование важности показателей (экспертным способом); нормирование показа-
телей; агрегирование временных рядов доступных к исследованию показателей; формирование 
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Introduction

Currently used methods for ranking the effectiveness of higher educa-
tion institutions for a range of disparate indicators [1-3]. The method 
of rating the effectiveness of universities on a complex of different 
indicators is developed. The necessity of creation of the methodology 
is associated with the lack at present satisfactory mathematical mod-
els that allow bringing together indicators that reflect the success of 
the University in various areas: educational, scientific, personnel, in-
ternational, infrastructure, financial and economic. As a rule, the anal-
ysis is reduced to the study of statistical data on various activities, 
followed by a comparison of individual indicators. There are no meth-
ods that allow combining the whole set of indicators for a particular 
University, to form a numerical assessment on its basis and, as a re-
sult, to rank the studied universities on the basis of the estimates.
The problem is connected, first of all, with the heterogeneity of the stud-
ied indicators, the presence among them of both absolute and relative 
values, and also the presentation of statistical information in the form of 
time series [4,5]. These problems can be solved with the help of the mech-
anism of fuzzy-logical conclusions, allow forming a complex assessment 
of the state of the object based on a set of heterogeneous indicators [6-9]. 

Research methodology

The proposed method allows forming a complex numerical assessment 
of the effectiveness of the University on the basis of aggregation of six 
groups (similar to [4.6]): 1) educational activities; 2) scientific activi-
ties; 3) human resources; 4) international activities; 5) infrastructure; 
6) financial and economic activities. On the basis of the formed assess-
ments, the rating of the universities of the region in question can be 
compiled. The mathematical model used by the proposed method is 
based on a system of fuzzy-logical conclusions, called a fuzzy five - level 
[0,1] - classifier [10]. The system is adapted and improved for assess-
ment of the state of complex dynamic systems [11 - 13].
The methodology has been tested for three universities of regional 
universities of Khanty-Mansiysk Autonomous Region – Yugra: Surgut 
State Pedagogical University (SurGPU), Surgut State University (Sur-
GU) and Khanty-Mansiysk State Medical Academy (KHMGMA). The 
data about additional indicators of monitoring the effectiveness of re-
gional universities for 2014 – 2016 were used as statistical material.
The method includes the following stages:
Stage 1. Formation of the list of studied indicators in 6 groups reflects 
the effectiveness of the University the most completely and objective-
ly (27 indicators, see table 1):

I. Educational Activities (5 indicators):
1. the average score of the unified state exam of students enrolled 

in bachelor’s and specialist programs in all forms of education;
2. the share of students on master’s programs in the total number 

of students on bachelor’s, specialty, master’s programs;

3. the total number of students of additional professional educa-
tion programs;

4. the number of enterprises which have signed contracts on train-
ing of specialists;

5. the number of enterprises that are the bases of practice with 
which the contractual relations are formed;

II. Scientific activity (5 indicators):
6. total amount of funds received (for the reporting year) from sci-

entific research, made by own efforts;
7. total number of publications of the organization per 100 NPR;
8. total number of graduate students (adjuncts), interns, residents, 

assistant trainees;
9. share of graduate students (adjuncts), interns, residents, assis-

tant trainees studying in full-time education; 
10. number of dissertation councils;

III. Human resources (6 indicators):
11. share of academic staff with academic degrees;
12. share of researchers with academic degrees;
13. share of academic staff of age category younger than 65 years;
14. share of academic staff of age category younger than 40 years;
15. average salary of academic staff (without external partners and 

working under civil contract);
16. average salary of researchers (without external partners and 

working under civil contract);
IV. International activities (3 indicators):

17. the share of foreign students in the total number of students en-
rolled in bachelor’s, specialty, master’s programs;

18. the total number of foreign graduate students (adjuncts), in-
terns, residents, assistant trainees;

19. number of articles prepared in cooperation with foreign organi-
zations;

V. Infrastructure (3 indicators):
20. share of students provided with a hostel, in the number of stu-

dents in need of a hostel;
21. number of personal computers;
22. share of personal computers with Internet access;

VI. Financial and economic activities (5 indicators):
23. share of University revenues from extra-budgetary sources;
24. share of University revenues from educational activities in the 

total income of the University;
25. the share of University revenues from research and development 

in the total income of the University;
26. share of extra-budgetary funds in income from educational ac-

tivities;
27. share of extra-budgetary funds in revenues from research and 

development.
The list did not include many absolute indicators that reflect the scale 
of the institution (often due to the “historical heritage” – for example, 
the area of study), and also reflect the state support (which may also 
not reflect the real degree of efficiency of the University).

лингвистических переменных для каждого показателя; расчет термов для каждой лингвистической 
переменной; расчет весовых коэффициентов для этих термов; квантификация значений лингвисти-
ческих переменных и собственно составление рейтинга сравниваемых вузов табличным методом. В 
основе математической модели, используемой предложенной методикой, лежит система нечетко-ло-
гических выводов, называемая нечетким пятиуровневым [0,1] – классификатором. На основе сформи-
рованных оценок может быть составлен рейтинг вузов рассматриваемого региона.  Методика апроби-
рована на региональных вузах Ханты-Мансийского автономного округа: рассматривались Сургутский 
государственный университет (СурГУ), Сургутский государственный педагогический университет 
СурГПУ и Ханты-Мансийская Государственная медицинская Академия (ХМГМА).  
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Table 1. Additional indicators of monitoring the effectiveness of regional universities of Khanty-Mansiysk Autonomous Region – Ugra
Таблица 1. Дополнительные показатели мониторинга эффективности региональных вузов Ханты-Мансийского автономного округа-Югры

№ Unit 2016 2015 2014
SurGPU SurGU KHMGMA SurGPU SurGU KHMGMA SurGPU SurGU KHMGMA

1 3 4 5 6 7 8 9 10 11 12
1. Educational activities

1 score 57,74 62,14 71,28 58,14 61,61 65,87 53,51 55,39 66,06
2 % 9,78 10,76 0,00 5,56 7,00 0,00 3,38 3,84 0,00
3 people 3 689 1619 740 4096 4034 1436 3055 2706 1119
4 unit 272 19 7 202 28 7 0 31 7
5 unit. 126 167 40 160 222 31 230 182 28

2. Scientific activities
6 Rub.th. 41 426,0 108100,0 16 774,1 69121,1 195804,3 29519,6 65217,8 248646,0 37926,0
7 unit 141,37 204,67 234,92 100,96 186,25 139,17 35,16 179,56 56,48
8 people 85 704 112 75 730 115 81 720 141
9 % 84,71 81,96 74,11 89,33 81,78 74,78 91,36 63,57 75,02

10 unit 0 2 1 0 2 1 0 4 0
3. Human recourses

11 % 66,86 70,89 83,33 70,12 73,82 72,86 69,71 73,33 71,62
12 % 75,00 100,00 75,00 77,78 67,74 0,00 71,43 38,46 50,00
13 % 96,57 92,25 90,74 96,95 92,45 92,86 94,86 94,94 93,24
14 % 53,71 36,15 35,19 51,83 36,56 45,71 56,00 43,91 44,59
15 Rub.th. 90,21 96,77 91,97 83,40 96,16 91,60 76,44 99,38 85,55
16 Rub.th. 95,91 73,77 112,79 95,72 73,46 79,61 74,07 65,01 79,75

4. International activities
17 % 1,24 1,43 0,72 0,93 1,51 0,75 0,93 1,28 0,19
18 people 0 11 2 0 15 0 0 0 0
19 unit 0 7 2 0 29 0 0 2 0

5. Infrastructure 
20 % 22,67 20,32 0,00 25,00 22,87 0,00 10,09 42,12 0,00
21 unit 646 1495 495 526 1374 472 561 1307 474
22 % 95,05 85,48 56,57 97,72 100,00 42,37 100,00 99,08 42,19

6. Finance and economic activities
23 % 11,43 16,08 8,24 14,07 16,56 8,46 13,04 21,04 5,63
24 % 81,41 73,04 89,42 68,11 69,51 81,13 75,11 68,66 85,70
25 % 5,76 6,15 4,38 9,63 11,74 7,95 9,34 14,28 9,92
26 % 9,73 18,56 6,67 12,81 19,14 7,56 10,71 23,38 5,08
27 % 0,00 3,91 0,00 1,97 4,26 0,00 1,21 6,92 0,00

 
Stage 2. Ranking the importance of indicators, calculation of weight 

coefficients of directions (obligatory condition ki
i=
∑ =
1

27

1). 

For example, if indicators are ranked in de- s c e n d i n g 
order of importance, ki can be determined by the Fishburn rule:

      (1) 
  

k
n i
n ni =
− +( )
+( )

2 1

1

Here, the principle of the share distribution is used to calculate the 
coefficients. That is, the hypothesis is accepted that all 6 groups have 
equal weight and it is equal to 1/6; the indicators are equilibrium in 
the group (that is 1/6 is divided by the number of indicators within 
the group) (see Table 2).
Stage 3. Normalization of indicators. For each indicator 9 (for all 
years and for all universities), its maximum value is determined, after 
which all available statistical values of the indicator are divided into it 
(see Table 2).

Table 2. The normalized values for the indicators
Таблица 2. Нормализованные значения показателей

№ weight 2016 2015 2014
SurGPU SurGU KHMGMA SurGPU SurGU KHMGMA SurGPU SurGU KHMGMA

1 3 4 5 6 7 8 9 10 11 12
1 1/30 0,81 0,87 1 0,82 0,86 0,92 0,75 0,78 0,93
2 1/30 0,91 1 0,00 0,52 0,65 0,00 0,31 0,36 0,00
3 1/30 0,9 0,4 0,18 1 0,98 0,35 0,75 0,66 0,27
4 1/30 1 0,07 0,03 0,74 0,1 0,03 0 0,11 0,03
5 1/30 0,55 0,73 0,17 0,7 0,97 0,13 1 0,79 0,12
6 1/30 0,17 0,43 0,07 0,28 0,79 0,12 0,26 1 0,15
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№ weight 2016 2015 2014
SurGPU SurGU KHMGMA SurGPU SurGU KHMGMA SurGPU SurGU KHMGMA

1 3 4 5 6 7 8 9 10 11 12
7 1/30 0,6 0,87 1 0,43 0,79 0,59 0,15 0,76 0,24
8 1/30 0,12 0,96 0,15 0,1 1 0,16 0,11 0,99 0,19
9 1/30 0,93 0,9 0,81 0,98 0,9 0,82 1 0,7 0,82

10 1/30 0 0,5 0,25 0 0,5 0,25 0 0,25 0
11 1/36 0,8 0,85 1 0,84 0,89 0,87 0,84 0,88 0,86
12 1/36 0,75 1 0,75 0,78 0,68 0 0,71 0,38 0,5
13 1/36 0,99 0,95 0,94 1 0,95 0,96 0,98 0,98 0,96
14 1/36 0,96 0,65 0,63 0,93 0,65 0,82 1 0,78 0,8
15 1/36 0,9 0,98 0,93 0,84 0,97 0,93 0,77 1 0,87
16 1/36 0,85 0,65 1 0,85 0,65 0,70 0,65 0,58 0,71
17 1/18 0,82 0,95 0,48 0,62 1 0,5 0,62 0,85 0,13
18 1/18 0 0,73 0,13 0 0,07 0 0 0 0
19 1/18 0 0,24 0,07 0 0,03 0 0 0,07 0
20 1/18 0,46 0,52 1 0,41 0,46 1 0,76 0 1
21 1/18 0,43 1 0,33 0,35 0,92 0,32 0,38 0,87 0,32
22 1/18 0,95 0,85 0,57 0,98 1 0,42 1 0,99 0,42
23 1/30 0,54 0,76 0,39 0,67 0,79 0,4 0,62 1 0,27
24 1/30 0,91 0,82 1 0,76 0,78 0,91 0,84 0,77 0,96
25 1/30 0,4 0,43 0,31 0,67 0,82 0,56 0,65 1 0,69
26 1/30 0,42 0,79 0,29 0,55 0,82 0,32 0,46 1 0,22
27 1/30 0,00 0,57 0,00 0,28 0,62 0,00 0,17 1 0,00

Stage 4.  Aggregation of time series of the indicator for three years for 
each University by the formula: 

x X X Xi = + +1 6 2014 1 3 2015 1 2 2016/ * ( ) / *( ) / * ( )          (2)

Here, xi - the so-called aggregated normalized numerical value of the 
i-th indicator; X(2014), X(2015), X(2016) –  normalized values of in-
dicators from Table 2 for 2014, 2015, 2016. Obviously, the condition 
is performed: 

0 1″ ″xi
    i =1 27,...,

Stage 5. Definition of linguistic variables [14-17]. 

The linguistic variable Bi is assigned to each indicator, term-set of 
which - B B B B B Bi i i i i i={ , , , , }1 2 3 4 5

, i =1 2 27, ,..., , 

consists of following terms:
 Bi1  - “very low level of indicator”; 

Bi4 - “high level of indicator”; 

Bi5  - “very high level of indicator”. 

The membership functions of the terms are defined in Table 3. The 
linguistic variable is introduced into consideration:
g  = “evaluation of the effectiveness of the University.”
A universal set for a linguistic variable is a numeric segment [0,1]. 
Term-set consists of 5 terms G = {G1, G2, G3, G4, G5}, evaluated the state 
of the system: G1 – “very bad”, G2 – “bad”, G3 – “satisfactory”, G4 -“good”, 
G5 – “excellent”.
Membership function is standard trapezoidal, defined by Table 3. 

Table 3. Term membership function
Таблица 3. Функция срока членства
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In addition, six additional linguistic variables are introduced, corre-
sponding to the estimates in certain direction of the University’s ac-
tivities:
g1 – “evaluation of the effectiveness of the University in educational 
activities”;
g2 – “evaluation of the effectiveness of the University in research activ-
ities”;
g3 – “evaluation of the effectiveness of the University in the field of 
human resources”;
g4 – “evaluation of the effectiveness of the University in international 
activities”;
g5 – “evaluation of the effectiveness of the University in educational 
activities”;
g6 – “evaluation of the effectiveness of the University in financial and 
economic activities”. 
Universal sets, term-sets and membership function are introduced in 
the same way as it is done for the final evaluation. 

Stage 5. Calculation of the values of the term membership functions 
of the linguistic variable “indicator level” for each of the indicators 
according to the formulas given in Table 3 (Tables 4, 5, 6).
Stage 6. Calculation of the weights of terms of linguistic variables gi = 
“evaluation of the effectiveness of the University on the i-th group”, 
based on the formula:

p k ¼ x
i

N
l i il i= ⋅ ( )

=
∑

1
, l ...=1 5, , .

N - the number of indicators in the group (the vector of the weight 
coefficients of the group is multiplied scalarly by the vector of the val-
ues of the membership function of the corresponding term). The re-
sults of calculation are in Table 4,5,6.

Table 4. Calculation table of SurGPU
Таблица 4. Таблица расчета СурГУ

№ Wt 2016 2015 2014 Aggregated 
value Terms of the linguistic variable «indicator level”

0,5 0,33 0,17 of indica-
tors � i1 � i2 � i3 � i4 � i5

1 1/30 0,81 0,82 0,75 0,80 0 0 0 0,5 0,5
2 1/30 0,91 0,52 0,31 0,68 0 0 0 1 0
3 1/30 0,9 1 0,75 0,91 0 0 0 0 1
4 1/30 1 0,74 0 0,74 0 0 0 1 0
5 1/30 0,55 0,7 1 0,68 0 0 0 1 0

g1=0,7555 0 0 0 0,7 0,3
6 1/30 0,17 0,28 0,26 0,22 0,3 0,7 0 0 0
7 1/30 0,6 0,43 0,15 0,47 0 0 1 0 0
8 1/30 0,12 0,1 0,11 0,11 1 0 0 0 0
9 1/30 0,93 0,98 1 0,96 0 0 0 0 1

10 1/30 0 0 0 0 1 0 0 0 0

g2=0,3765 0,46 0,14 0,2 0 0,2

11 1/36 0,8 0,84 0,84 0,82 0 0 0 0 1
12 1/36 0,75 0,78 0,71 0,75 0 0 0 1 0
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№ Wt 2016 2015 2014 Aggregated 
value Terms of the linguistic variable «indicator level”

0,5 0,33 0,17 of indica-
tors � i1 � i2 � i3 � i4 � i5

13 1/36 0,99 1 0,98 0,99 0 0 0 0 1
14 1/36 0,96 0,93 1 0,96 0 0 0 0 1
15 1/36 0,9 0,84 0,77 0,86 0 0 0 0 1
16 1/36 0,85 0,85 0,65 0,82 0 0 0 0,3 0,7

g3=0,8443 0 0 0 0,22 0,78
17    

1/18 0,82 0,62 0,62 0,72 0 0 0 1 0

18 1/18 0 0 0 0 1 0 0 0 0
19 1/18 0 0 0 0 1 0 0 0 0

g4=0,3148 0,67 0 0 0,33 0
20     

1/18 0,46 0,41 0,76 0,49 0 0 1 0 0

21 1/18 0,43 0,35 0,38 0,40 0 0.5 0.5 0 0
22 1/18 0,95 0,98 1 0,97 0 0 0 0 1

g5=0,5931 0 0,17 0,5 0 0,33
23 1/30 0,54 0,67 0,62 0,60 0 0 0,5 0,5 0
24 1/30 0,91 0,76 0,84 0,49 0 0 1 0 0
25 1/30 0,4 0,67 0,65 0,53 0 0 1 0 0
26 1/30 0,42 0,55 0,46 0,47 0 0 1 0 0
27 1/30 0,00 0,28 0,17 0,12 1 0 0 0 0

g6=0,4225 0,2 0 0,7 0,1 0

Table 5. Calculation table of SurGU
Таблица 5. Таблица расчета СурГУ

№ Wt 2016 2015 2014 Aggregated 
value Terms of the linguistic variable «indicator level”

0,5 0,33 0,17 of indica-
tors � i1 � i2 � i3 � i4 � i5

1 1/30 0,87 0,86 0,78 0,85 0 0 0 0 1
2 1/30 1 0,65 0,36 0,78 0 0 0 0.7 0,3
3 1/30 0,4 0,98 0,66 0,64 0 0 0,1 0,9 0
4 1/30 0,07 0,1 0,11 0,09 1 0 0 0 0
5 1/30 0,73 0,97 0,79 0,82 0 0 0 0,3 0,7

g1=0,655 0,2 0 0,02 0,38 0,4
6 1/30 0,43 0,79 1 0,65 0 0 0 1 0
7 1/30 0,87 0,79 0,76 0,82 0 0 0 0,3 0.7
8 1/30 0,96 1 0,99 0,98 0 0 0 0 1
9 1/30 0,9 0,9 0,7 0,87 0 0 0 0 1

10 1/30 0,5 0,5 0,25 0,46 0 0 1 0 0
g2=0,7599 0 0 0,2 0,26 0,54

11 1/36 0,85 0,89 0,88 0,87 0 0 0 0 1
12 1/36 1 0,68 0,38 0,79 0 0 0 0,6 0,4
13 1/36 0,95 0,95 0,98 0,96 0 0 0 0 1
14 1/36 0,65 0,65 0,78 0,67 0 0 0 1 0
15 1/36 0,98 0,97 1 0,98 0 0 0 0 1
16 1/36 0,65 0,65 0,58 0,64 0 0 0,1 0,9 0

g3=0,8015 0 0 0,02 0,41 0,57
17    

1/18 0,95 1 0,85 0,95 0 0 0 0 1

18 1/18 0,73 0,07 0 0,38 0 0,7 0,3 0 0
19 1/18 0,24 0,03 0,07 0,14 1 0 0 0 0

g4=0,7320 0,33 0,24 0,1 0 0,33
20     

1/18 0,52 0,46 0 0,41 0 0,4 0,6 0 0

21 1/18 1 0,92 0,87 0,95 0 0 0 0 1
22 1/18 0,85 1 0,99 0,92 0 0 0 0 1

g5=0,7320 0 0,13 0,2 0 0,67
23 1/30 0,76 0,79 1 0,81 0 0 0 0,4 0,6
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№ Wt 2016 2015 2014 Aggregated 
value Terms of the linguistic variable «indicator level”

0,5 0,33 0,17 of indica-
tors

� i1 � i2 � i3 � i4 � i5
24 1/30 0,82 0,78 0,77 0,80 0 0 0 0,5 0,5
25 1/30 0,43 0,82 1 0,66 0 0 0 1 0
26 1/30 0,79 0,82 1 0,84 0 0 0 0,1 0,9
27 1/30 0,57 0,62 1 0,66 0 0 0 1 0

g6=0,774 0 0 0 0,6 0,4

Table 6. Calculation table of KHMGMA
Таблица 6. Таблица расчета ХМАОЮ

№ Wt 2016 2015 2014 Aggregated 
value Terms of the linguistic variable «indicator level”

0,5 0,33 0,17 of indica-
tors � i1 � i2 � i3 � i4 � i5

1 1/30 1 0,92 0,93 0,96 0 0 0 0 1
2 1/30 0,00 0,00 0,00 0 1 0 0 0 0
3 1/30 0,18 0,35 0,27 0,25 0 1 0 0 0
4 1/30 0,03 0,03 0,03 0,03 1 0 0 0 0
5 1/30 0,17 0,13 0,12 0,15 1 0 0 0 0

g1=0,312 0,6 0,2 0 0 0,2
6 1/30 0,07 0,12 0,15 0,10 1 0 0 0 0
7 1/30 1 0,59 0,24 0,74 0 0 0 1 0
8 1/30 0,15 0,16 0,19 0,16 0,9 0,1 0 0 0
9 1/30 0,81 0,82 0,82 0,82 0 0 0 0,3 0,7

10 1/30 0,25 0,25 0 0,21 0 1 0 0 0
g2=0,4194 0,38 0,22 0 0,26 0,14

11 1/36 1 0,87 0,86 0,93 0 0 0 0 1
12 1/36 0,75 0 0,5 0,46 0 0 1 0 0
13 1/36 0,94 0,96 0,96 0,95 0 0 0 0 1
14 1/36 0,63 0,82 0,8 0,72 0 0 0 1 0
15 1/36 0,93 0,93 0,87 0,92 0 0 0 0 1
16 1/36 1 0,70 0,71 0,85 0 0 0 0 1

g3=0,7881 0 0 0,17 0,17 0,66
17    

1/18 0,48 0,5 0,13 0,43 0 0,2 0,8 0 0

18 1/18 0,13 0 0 0,07 1 0 0 0 0
19 1/18 0,07 0 0 0,04 1 0 0 0 0

g4=0,2348 0,67 0,07 0,26 0 0
20     

1/18 1 1 1 1 0 0 0 0 1

21 1/18 0,33 0,32 0,32 0,33 0 1 0 0 0
22 1/18 0,57 0,42 0,42 0,50 0 0 1 0 0

g5=0,4056 0 0,33 0,33 0 0,16
23 1/30 0,39 0,4 0,27 0,37 0 0,8 0,2 0 0
24 1/30 1 0,91 0,96 0,96 0 0 0 0 1
25 1/30 0,31 0,56 0,69 0,45 0 0 1 0 0
26 1/30 0,29 0,32 0,22 0,29 0 1 0 0 0
27 1/30 0,00 0,00 0,00 0 1 0 0 0 0

g6=0,43 0,2 0,36 0,24 0 0,2

Stage 7. Calculation of numerical values of linguistic variables = 
“evaluation of the effectiveness of the University for the i-th group”, 
based on the formula:

g pl gl
l

= ⋅
=
∑
1

5

,

 where gl −  middles of the intervals, which are carriers of terms,

g ,1 0 125= , g ,2 0 3= , g ,3 0 5= , g ,4 0 7= , g ,5 0 885=

Stage 8. Preparation of the final calculation tables for each University, 
Tables 7,8,9, including the assessment of activities by groups. The ag-
gregation of estimates in the final assessment = “assessment of effi-
ciency of activities of the University,” according to the above algo-
rithm. 
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Table 7.  Final calculation tables SurGU
Таблица 7.  Итоговые таблицы расчета СурГУ

№ Indicator 
name Wt Value Terms of the linguistic variable «indicator level”

� i1 � i2 � i3 � i4 � i5
1. Evaluation g1  1/6 0,655 0 0 0 1 0
2. Evaluation  g2 1/6 0,7599 0 0 0 0,9 0,1
3. Evaluation  g3  1/6 0,8015 0 0 0 0,5 0,5
4. Evaluation g4 1/6 0,7320 0 0 0 1 0
5. Evaluation g5 1/6 0,7320 0 0 0 1 0
6. Evaluation  g6  1/6 0,774 0 0 0 0,7 0,3

Weight of term 0 0 0 0,85 0,15

g(SurGU)=0,7278,  µ µ0 7278 0 7278 14, ,( ) = ( ) =   («good»)
 

Table 8. Final calculation tables SurGU
Таблица 8.  Итоговые таблицы расчета СурГУ

№ Indicator name Wt Value Terms of the linguistic variable «indicator level”

� i1 � i2 � i3 � i4 � i5
1. Evaluation g1  1/6 0,7555 0 0 0 1 0
2. Evaluation  g2 1/6 0,3765 0 0,7 0,3 0 0
3. Evaluation  g3  1/6 0,8443 0 0 0 0,1 0,9
4. Evaluation  g4  1/6 0,3148 0 1 0 0 0
5. Evaluation  g5  1/6 0,5931 0 0 0,6 0,4 0
6. Evaluation  g6  1/6 0,4225 0 0,3 0,7 0 0

Weight of terms 0 0,33 0,27 0,25 0,15

g(SurGPU)=0,5418, µ µ0 5418 0 5418 13, ,( ) = ( ) = («satisf.»)

Table 8. Final calculation tables KHMGMA
Таблица 8. Итоговые таблицы расчета ХМАОЮ

№ Indicator name Weight Value Terms of the linguistic variable «indicator level”

� i1 � i2 � i3 � i4 � i5
1. Evaluation  g1.  1/6 0,3120 0 1 0 0 0
2. Evaluation g2.  1/6 0,4194 0 0,3 0,7 0 0
3. Evaluation g3.  1/6 0,7881 0 0 0 0,6 0,4
4. Evaluation g4.  1/6 0,2348 0,2 0,8 0 0 0
5. Evaluation g5.  1/6 0,4056 0 0,4 0,6 0 0
6. Evaluation g6.  1/6 0,4300 0 0,2 0,8 0 0

Weight of term 0,03 0,45 0,34 0,1 0,07

g(KHMGMA)=0,4407, 
µ µ0 4407 0 4407 0 12, , ,( ) = ( ) =

,  
µ µ0 4407 0 4407 0 93, , ,( ) = ( ) =

, (more “satisfactory” than “ bad»)

Table 9. Summary evaluation of the efficiency of regional universities of Khanty-Mansiysk Autonomous Region – Ugra
Таблица 9. Суммарная оценка эффективности региональных вузов Ханты-Мансийского автономного округа – Югры

№ Indicator name SurGU SurGPU KHMGMA
1. Evaluaiton g1.   Educational activities 0,6550 0,7555 0,3120
2. Evaluaiton  g2.  Scientific activities 0,7599 0,3765 0,4194
3. Evaluaiton  g3.    Human recourses 0,8015 0,8443 0,7881
4. Evaluaiton  g4.  International activities 0,7320 0,3148 0,2348
5. Evaluaiton g5.  Infrastructure 0,7320 0,5931 0,4056
6. Evaluaiton  g6.   Finance and economics activities 0,774 0,4225 0,4300

Weight of term 0,7278 0,5418 0,4407
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Stage 8. To make a rating of universities based on the data, see the 
Annex. Thus, in rating the effectiveness of regional universities in 
Khanty-Mansi Autonomous Okrug is the leader of the SurGU, followed 
SurGPU, closes rating KHMGMA.

Conclusion

The methodology is formed, which allows to form a complex numeri-
cal evaluation of the effectiveness of the University based on aggrega-
tion of indicators of six groups: 1) educational activities; 2) scientific 
activities; 3) Human recourse; 4) international activities; 5) infra-
structure; 6) finance and economic activities. The ranking of universi-
ties in the region can be made, based on formed evaluations. The 
method was tested on three regional universities in Khanty-Mansi 
Autonomous Region; it is established that in the list of leading SurGU, 
followed SurGPU, closes rating KHMGMA.
(In Russian)
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