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Abstract: In the current investigation Turkish university rankings are analyzed. The dataset for
overall ranking of universities for 2021-2022 is used. The information is downloaded from the
University Ranking by Academic Performance website. Dependencies and independencies
between Turkish universities are analyzed. The relationship between university rankings
indicators are investigated.
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1 Introduction to InterCriteria Analysis

InterCriteria Analysis is a decision making method based on the two fundamental concepts:
intuitionistic fuzzy sets [2, 5] and index matrices [1]. Intuitionistic fuzzy set are introduced in
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1983 by Krassimir Atanassov as an extension of fuzzy sets. The intuitionistic fuzzy pairs are
calculated on the base of the comparison of different values for criteria and objects. Index matrices
are used as a tool for representing the values and degrees of dependencies and independencies
between the criteria and objects. ICA determines the correlations by pairwise comparison to achieve
possible relationships between different objects or criteria [3, 6]. Different extensions of ICA are
developed in the years [4, 7, 8, 13]. ICA is successfully applied to analyze different correlations and
opposite behaviors between the objects/criteria of the datasets in the area of genetic algorithms,
medicine, crude oils, university rankings of different countries and etc., [9, 12].

2 InterCriteria Analysis applied to Turkish university
rankings

The dataset for Turkish university ranking for 2021-2022 is downloaded from the University
Ranking by Academic Performance website. The methodology of indicators selection is described
in the Methodology section of the website. The input dataset contains information for 179 Turkish
universities estimated by 5 indicators: paper score, total citation score, total scientific document
score, number of graduated doctoral students and scientist/student score. The universities are
numbered from C001 to C179 [14].

2.1 Application of ICA to Turkish University Rankings for identification the
relationships between the indicators

Firstly, ICA is applied to investigate the relationships between the indicators. The analysis is
performed using IcrAData software [11]. The investigation is a continuation of the applications
of the ICA for years 2019-2020 and 2020-2021 [10]. The result of ICA application for 2021-2022
are presented in Table 1.

Table 1. Results of ICA application for the indicators correlations estimation

number of
total citation | total scientific | graduated scientist/student
(v paper score score document score| doctoral score
students
paper score {1.00, 0.00) (0.86, 0.14) (0.85, 0.15) (0.71, 0.28) (0.49, 0.51)
total citation score {0.86, 0.14) {1.00, 0.00) (0.87,0.13) (0.71,0.29) (0.48, 0.52)
total sc'e'::(';:ed°°”me"t (0.85,0.15) 087,013y | (1.00,0.00) | (0.73,0.26) (0.47,053)
number of graduated | )/, 0, 071,029 | (073,026) | (1.00,0.00) (0.44,0.55)
doctoral students ' ' ' ’ ’
scientisc/student score (0.49, 0.51) (0.48, 0.52) (0.47,0.53) (0.44, 0.55) {1.00, 0.00)

Description of the pairs of indicators is presented in Table 2. ICA determines 3 pairs of
indicators in positive consonance, 3 pairs of indicators in weak dissonance and 4 pairs of
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indicators in strong dissonance. The pairs of indicators in the area of dissonance are independent.
The pairs of indicators in positive consonance have weak dependencies.

The received results are presented in the intuitionistic fuzzy triangle (Figure 1). They are
compared with the results from previous investigation, published in [10]. The behavior of the
indicators is constant in time with small exceptions. The pairs of indicators “Total scientific
document score — Number of graduated doctoral students” varies from 1 year in weak dissonance
to 3 years in weak positive consonance. Thereafter, despite of the indicators in the area of positive
consonance, the selected indicators of Turkish university rankings are correct. They are constant
in time. The weak variation is observed only in single event. The indicators that are in dissonance
field are constant in time.

Table 2. Pairs of indicators

Number
Type of correlations Pairs of indicators of pairs of
criteria

Paper score — Total citation score,
Paper score — Total scientific document score, 3
Total citation score — Total scientific document score

Paper score — Number of graduated doctoral students,
Total citation score — Number of graduated doctoral students, Total 3

positive consonance
[0,85; 0,95)

weak dissonance

[0,67; 0,75) scientific document score — Number of graduated doctoral students

Paper score — Scientist/Student score,
strong dissonance Total citation score — Scientist/Student score, 4
[0,43; 0,57) Total scientific document score — Scientist/Student score,

Number of graduated doctoral students — Scientist/Student score
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Figure 1. Pairs of indicators represented in the intuitionistic fuzzy triangle
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2.2 Application of ICA to Turkish university rankings for identification the
relationships between the universities

The ICA is applied to identify the relationships between the 179 universities. The distribution of
the pairs of the universities according to their dependencies or independencies is written in
Table 3. The received outcomes from ICA application are the following: 736 pairs of universities
in strong positive consonance, 1802 pairs of universities in positive consonance, 2425 pairs of
universities in weak positive consonance, 3732 pairs of universities in weak dissonance, 4197
pairs of universities in dissonance, 2050 pairs of universities in strong dissonance, 636 pairs of
universities in weak negative consonance, 323 pairs of universities in negative consonance and
119 pairs of universities in strong negative consonance.

Table 3. Pairs of universities

Type of correlations Number of pairs of universities
strong positive consonance [0,95; 1,00] 736
positive consonance [0,85; 0,95) 1802
weak positive consonance [0,75; 0,85) 2425
weak dissonance [0,67; 0,75) 2600
dissonance [0,57; 0,67) 2521
strong dissonance [0,43; 0,57) 2050
dissonance [0,33; 0,43) 1676
weak dissonance [0,25; 0,33) 1132
weak negative consonance [0,15;0,25) 636
negative consonance [0,05;0,15) 323
strong negative consonance [0,00;0,05) 119

The pairs of universities of strong positive consonance (1.00, 0.00) have very strong
relationships while the pairs of universities in strong negative consonance (0.00, 1.00) have very
strong opposite properties. The universities in strong positive consonance are the following:

e ICA application determines strong correlation between the following universities:
Hacettepe Universitesi (Ankara), Istanbul Universitesi (Instanbul), Gazi Universitesi
(Ankara), Ege Universitesi (Izmir), istanbul Universitesi-Cerrahpasa (Instanbul), Marmara
Universitesi (Instanbul), Selguk Universitesi (Konya), Bursa Uludag Universitesi (Bursa),
Inonii  Universitesi (Malatya), Necmettin Erbakan Universitesi (Konya), Yeditepe
Universitesi (Instanbul), Istanbul Ticaret Universitesi (Instanbul). Obviously, there are 5
universities in Instanbul, 2 universities in Konya, 2 universities in Ankara, 1 university in
Izmir, 1 university in Bursa and 1 university in Malatya. These universities have similar
tendencies in education according to the 2021-2022 Tunkish university rankings.

e The universities Orta Dogu Teknik Universitesi (Ankara), Istanbul Teknik Universitesi
(Instanbul), Ondokuz Mayis Universitesi (Samsun), Beykent Universitesi (Instanbul) have
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strong dependencies in education procedures. Their location is Instanbul, Ankara and
Samsun.

The universities Ankara Universitesi (Ankara), Ankara Yildirim Beyazit Universitesi
(Ankara) are dependent. The two universities are in Ankara and they have strong
correlations each other.

The group of universities Sabanci Universitesi (Instanbul), Bogazi¢i Universitesi
(Instanbul), izmir Yiiksek Teknoloji Enstitiisii (Izmir), Akdeniz Universitesi (Antalya),
Kocaeli Universitesi (Kocaeli), Gaziantep Universitesi (Gaziantep), Tobb Ekonomi Ve
Teknoloji Universitesi (Ankara), istanbul Medipol Universitesi (Instanbul), Hatay Mustafa
Kemal Universitesi (Hatay), Kafkas Universitesi (Kars), Istanbul Bilgi Universitesi
(Intsnbul), Altinbas Universitesi (Intanbul), Isik Universitesi (Instanbul) have similar
education tendencies. These universities are dependent.

The universities fhsan Dogramaci Bilkent Universitesi (Ankara), Van Yiiziincii Yil
Universitesi (Van), Pamukkale Universitesi (Denizli), Manisa Celal Bayar Universitesi
(Manisa), Istanbul Medeniyet Universitesi (Instanbul), Kirikkale Universitesi (Kirikkale),
Hitit Universitesi (Corum), Recep Tayyip Erdogan Universitesi (Rize), Tokat
Gaziosmanpasa Universitesi (Tocat), Bingdl Universitesi (Bingél), Afyon Kocatepe
Universitesi (Afyon), Zonguldak Bilent Ecevit Universitesi (Zonguldak), Kiitahya
Dumlupinar Universitesi (Kiitahya), Cag Universitesi (Mersin), Dogus Universitesi
(Instanbul) and Istanbul Kiiltiir Universitesi (Instanbul) are also dependent. There are close
relationships each other.

Dependencies are also found between the universities Gebze Teknik Universitesi (Kocaeli),
Atilim Universitesi (Ankara), Kastamonu Universitesi (Kastamonu), Usak Universitesi
(Usak).

Dokuz Eylil Universitesi (Izmir), Silleyman Demirel Universitesi (Isparta), Anadolu
Universitesi (Eskisehir), Sakarya Universitesi (Sakarya), Hasan Kalyoncu Universitesi
(Gaziantep), Erciyes Universitesi (Kayseri) are group of universities with similar behavior
in the education processes.

Cukurova Universitesi (Adana) and Aydin Adnan Menderes Universitesi (Aydin) are two
universities with strong correlation between their education activities.

Karadeniz Teknik Universitesi (Trabzon), Eskisehir Osmangazi Universitesi (Eskisehir),
Tekirdag Namik Kemal Universitesi (Tekirdag), Burdur Mehmet Akif Ersoy Universitesi
(Burdur) are universities with close relationships.

The group of universities Firat Universitesi (Elaz1g), Cankaya Universitesi (Ankara),
Abdullah Gl Universitesi (Kayseri), Sivas Cumhuriyet Universitesi (Sivas), Diizce
Universitesi (Diizce), Bolu Abant izzet Baysal Universitesi (Bolu), Harran Universitesi
(Sanlwurfa), Nigde Omer Halisdemir Universitesi (Nigde), Canakkale Onsekiz Mart
Universitesi (Canakkale), Balikesir Universitesi (Balikesir), Bursa Teknik Universitesi
(Bursa), Iskenderun Teknik Universitesi (Iskenderun), Yasar Universitesi (Izmir), Cankiri
Karatekin Universitesi (Cankiri), Nevsehir Haci Bektas Veli Universitesi (Nevsehir),
Istanbul Gelisim Universitesi (Instanbul) have similar tendencies in the education processes.
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Universities Bezm-I Alem Vakif Universitesi (Instanbul), Erzincan Binali Yildirim
Universitesi (Erzincan), Ordu Universitesi (Ordu), Adiyaman Universitesi (Adiyaman),
Giresun Universitesi (Giresun) are dependent according to their education processes.

The universities Acibadem Mehmet Ali Aydinlar Universitesi (Instanbul) And Piri Reis
Universitesi (Instanbul) have strong relationships between their education activities.

Izmir Katip Celebi Universitesi (Izmir), Ozyegin Universitesi (Instanbul), Bahgesehir
Universitesi (Instanbul), Kadir Has Universitesi (Instanbul) are dependent.

Saglik Bilimleri Universitesi (Instanbul) And Kirikkale Universitesi (Kirikkale) have
similar education processes.

The universities Mersin Universitesi (Mersin), Mugla Sitki Kogman Universitesi (Mugla),
Dicle Universitesi (Sanliurfa), Kahramanmaras Siitcii imam Universitesi (Kahramanmaras),
Trakya Universitesi (Trakya), Istanbul Aydin Universitesi (Instanbul), Baskent Universitesi
(Ankara) are similar and dependent.

The behavior of the universities Gebze Teknik Universitesi (Kocaeli), Atilim Universitesi
(Ankara), Kastamonu Universitesi (Kastamonu) And Usak Universitesi (Usak) is similar
according to the education processes.

Karabiik Universitesi (Karabiik) and Yalova Universitesi (Yalova) are dependent.

The group Adana Alparslan Tiirkes Bilim Ve Teknoloji Universitesi (Adana), Yozgat
Bozok Universitesi (Yozgat), Aksaray Universitesi (Aksaray), Munzur Universitesi
(Tunceli), Karamanoglu Mehmetbey Universitesi (Karaman), Erzurum Teknik Universitesi
(Erzurum), Kirsehir Ahi Evran Universitesi (Kirsehir), Siirt Universitesi (Siirt), Giimiishane
Universitesi (Giimiishane), Igdir Universitesi (Igdir), Bayburt Universitesi (Bayburt),
Osmaniye Korkut Ata Universitesi (Osmaniye), Tirk Hava Kurumu Universitesi (Ankara),
Batman Universitesi (Batman), Agri Ibrahim Cegen Universitesi (Agri), Antalya Bilim
Universitesi (Antalya), Kilis 7 Aralik Universitesi (Kilis) represents strong relationships
between universities.

Universities Gebze Teknik Universitesi (Kocaeli), Atilim Universitesi (Ankara),
Kastamonu Universitesi (Kastamonu), Usak Universitesi (Usak) have similar tendencies in
the education.

The next group of universities with similar behavior is Atatiirk Universitesi (Erzurum),
Istanbul Arel Universitesi (Instanbul), Istanbul Okan Universitesi (Instanbul), Istanbul
Sabahattin Zaim Universitesi (Instanbul).

The universities Bartin Universitesi (Bartin), Ardahan Universitesi (Ardahan), Bilecik Seyh
Edebali Universitesi (Bilecik), Mus Alparslan Universitesi (Mus), Ted Universitesi
(Ankara), Kirklareli Universitesi (Kirklareli) are also similar.

The following universities are also with similar education processes: Sinop Universitesi
(Sinop), izmir Ekonomi Universitesi (Izmir), Bitlis Eren Universitesi (Bitlis), Kto Karatay
Universitesi (Konya).

The group: Karadeniz Teknik Universitesi (Trabzon), Eskisehir Osmangazi Universitesi
(Eskisehir), Tekirdag Namik Kemal Universitesi (Tekirdag), Burdur Mehmet Akif Ersoy
Universitesi (Burdur) contains universities with strong correlation in their functioning.
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The izmir Katip Celebi Universitesi (Izmir), Ozyegin Universitesi (Instanbul), Bahcesehir
Universitesi (Instanbul), Kadir Has Universitesi (Instanbul) are correlated according their
education indicators.

The next part of correlated universities is Uskiidar Universitesi (Instanbul), Yiiksek ihtisas
Universitesi (Ankara), Toros Universitesi (Mersin).

The pair of universities Demiroglu Bilim Universitesi(Instanbul) and Artvin Coruh
Universitesi have strong relationships.

Other universities with dependent education processes are Dokuz Eyliil Universitesi (I1zmir),
Erciyes Universitesi (Kayseri), Suleyman Demirel Universitesi (Isparta), Anadolu
Universitesi (Eskisehir), Sakarya Universitesi (Sakarya), Hasan Kalyoncu Universitesi
(Gaziantep).

Amasya Universitesi (Amasya), istinye Universitesi (Istinye), Mef Universitesi (Instanbul)
are also similar universities.

Mus Alparslan Universitesi (Mus), Ted Universitesi (Ankara), Tirk-Alman Universitesi
(Intsnbul), Kirklareli Universitesi (Kirklareli) are dependent.

The following pairs are also correlated: Yiiksek ihtisas Universitesi (Ankara) - Toros
Universitesi (Mersin), Hakkari Universitesi (Hakkari) - Alanya Hamdullah Emin Pasa
Universitesi (Alanya), Istinye Universitesi (Instanbul) - Mef Universitesi (Instanbul), Ibn
Haldun Universitesi (Intanbul) - Toros Universitesi (Mersin), Tirk-Alman Universitesi
(Instanbul) - Kirklareli Universitesi (Kirklareli), Sanko Universitesi (Gaziantep) - Kiitahya
Saglik Bilimleri Universitesi (Kiitahya), Istanbul Yeni Yiizyil Universitesi (Instanbul) -
Istanbul Esenyurt Universitesi (Instanbul), Alanya Alaaddin Keykubat Universitesi
(Alanya) - Afyonkarahisar Saglik Bilimleri Universitesi (Afyon), Afyonkarahisar Saglik
Bilimleri Universitesi (Afyon) - Alanya Hamdullah Emin Pasa Universitesi (Alanya),
Bandirma Onyedi Eylul Universitesi (Balikesir) - Mardin Artuklu Universitesi (Mardin),
Samsun Universitesi (Samsun) - Beykoz Universitesi (Intanbul), Dogus Universitesi
(Instanbul) - Istanbul Kiiltiir Universitesi (Instanbul), Maltepe Universitesi (Instanbul) -
Ankara Haci Bayram Veli Universitesi (Ankara), Bitlis Eren Universitesi (Instanbul) - Kto
Karatay Universitesi (Konya), Altinbas Universitesi (Instanbul) - Isik Universitesi.

The triple of universities Istanbul Rumeli Universitesi (Instanbul), Samsun Universitesi
(Samsun) and Beykoz Universitesi (Instanbul) have similar relationships.

Obviously, there are group of universities that have more strong relationships each other. These
universities have similar education processes. On the other hand, there are universities that are
have not close relationships. For example, the universities Hacettepe Universitesi (Ankara) - Orta
Dogu Teknik Universitesi (Ankara) are in the same positions in the ranking, but they have
different education tendencies. The universities in strong positive consonance have strong
correlations each other. These universities have similar functioning.

The universities in strong negative consonance have the following form:

The universities Hacettepe Universitesi (Ankara), Hakkari Universitesi (Hakkari), Alanya
Hamdullah Emin Pasa Universitesi (Alanya) have opposite behavior. The universities
Istanbul Universitesi (Instanbul), Hakkari Universitesi (Hakkari), Alanya Hamdullah Emin
Pasa Universitesi (Alanya) are independent. Ege Universitesi (1zmir), Hakkari Universitesi
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(Hakkari), Alanya Hamdullah Emin Pasa Universitesi (Alanya) have opposite education
processes. Istanbul Universitesi-Cerrahpasa (Instanbul), Hakkari Universitesi (Hakkari),
Alanya Hamdullah Emin Pasa Universitesi (Alanya) are independent. Marmara
Universitesi (Instanbul), Hakkari Universitesi (Hakkari), Alanya Hamdullah Emin Pasa
Universitesi (Alanya) are not correlated. Selcuk Universitesi (Konya), Hakkari Universitesi
(Hakkari), Alanya Hamdullah Emin Pasa Universitesi (Alanya) have opposite education
processes. Inonii Universitesi (Malatya), Hakkari Universitesi (Hakkari), Alanya
Hamdullah Emin Pasa Universitesi (Alanya) are independent. Bursa Uludag Universitesi
(Bursa), Hakkari Universitesi (Hakkari), Alanya Hamdullah Emin Pasa Universitesi
(Alanya) have opposite behavior. Necmettin Erbakan Universitesi (Konya), Hakkari
Universitesi (Hakkari), Alanya Hamdullah Emin Pasa Universitesi (Alanya) have not
dependencies. Yeditepe Universitesi (Instanbul), Hakkari Universitesi (Hakkari), Alanya
Hamdullah Emin Pasa Universitesi (Alanya) have opposite characteristics. The universities
Yeditepe Universitesi (Instanbul), Necmettin Erbakan Universitesi (Konya), Bursa Uludag
Universitesi (Bursa), Selguk Universitesi (Konya), Marmara Universitesi (Instanbul),
Istanbul Universitesi-Cerrahpasa (Instanbul), Hacettepe Universitesi (Ankara), Ege
Universitesi (1zmir) and istanbul Universitesi (Instanbul), Indnii Universitesi (Malatya) are
correlated but have not dependencies with the presented universities.

Other group of universities with opposite characteristics is: Ankara Universitesi (Ankara),
Istanbul Rumeli Universitesi (Instanbul), Samsun Universitesi (Samsun), Beykoz
Universitesi (Instanbul).

The next set of independent universities is: Gazi Universitesi (Ankara), Hakkari Universitesi
(Hakkari), Afyonkarahisar Saglik Bilimleri Universitesi (Afyon), Alanya Hamdullah Emin
Pasa Universitesi (Alanya).

Istanbul 29 Mayis Universitesi (Instanbul) has different education activities according to
the universities: Kirklareli Universitesi (Kirklareli), Tirk-Alman Universitesi (Instanbul),
Kilis 7 Aralik Universitesi (Kilis), Ted Universitesi (Ankara), Antalya Bilim Universitesi
(Antalya), Mus Alparslan Universitesi (Mus), Agri Ibrahim Cegen Universitesi (Agri),
Batman Universitesi (Batman), Tirk Hava Kurumu Universitesi (Ankara), Osmaniye
Korkut Ata Universitesi (Osmaniye), Bayburt Universitesi (Bayburt), Bilecik Seyh Edebali
Universitesi (Bilecik), 1gdir Universitesi (Igdir), Giimiishane Universitesi (Giimiishane),
Ardahan Universitesi (Ardahan), Siirt Universitesi (Siirt), Kirsehir Ahi Evran Universitesi
(Kirsehir), Erzurum Teknik Universitesi (Erzurum), Bartin Universitesi (Bartin),
Karamanoglu Mehmetbey Universitesi (Karaman), Munzur Universitesi (Tunceli),
Aksaray Universitesi (Aksaray), Yozgat Bozok Universitesi (Yozgat) and Adana Alparslan
Tiirkes Bilim Ve Teknoloji Universitesi (Adana).

Ankara Sosyal Bilimler Universitesi (Ankara) has opposite education procedures according
to the following universities: Bogazici Universitesi (Instanbul) Isik Universitesi (Instanbul),
Altinbas Universitesi (Instanbul), Istanbul Bilgi Universitesi (Instanbul), Kafkas
Universitesi (Kars), Hatay Mustafa Kemal Universitesi (Hatay), Istanbul Medipol
Universitesi (Instanbul), Tobb Ekonomi Ve Teknoloji Universitesi (Ankara), Gaziantep
Universitesi (Gaziantep), Kocaeli Universitesi (Kocaeli), Akdeniz Universitesi (Antalya),
Izmir Yiiksek Teknoloji Enstitiisii (Izmir) and Sabanci Universitesi (Instanbul).
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Trabzon Universitesi (Trabzon) has opposite characteristics according to the universities:
Giresun Universitesi (Giresun), Adiyaman Universitesi (Adiyaman), Ordu Universitesi
(Ordu) and Erzincan Binali Yildirim Universitesi (Erzincan).

Sanko Universitesi (Gaziantep) and Kiitahya Saglik Bilimleri Universitesi (Kiitahya) are
different according to the education processes in Sakarya Universitesi (Sakarya), Anadolu
Universitesi (Eskisehir), Siilleyman Demirel Universitesi (Isparta), Erciyes Universitesi
(Kayseri), Hasan Kalyoncu Universitesi (Gaziantep) and Dokuz Eylil Universitesi (Izmir).
The group of universities Ankara Yildirim Beyazit Universitesi (Ankara), istanbul Rumeli
Universitesi  (Instanbul), Samsun Universitesi (Samsun) and Beykoz Universitesi
(Instanbul) have difference in education.

The universities Piri Reis Universitesi (Instanbul), Maltepe Universitesi (Instanbul), Ibn
Haldun Universitesi (Instanbul) and Ankara Haci Bayram Veli Universitesi (Ankara) are
different.

The triples of universities with opposite behavior are: “Istanbul Ticaret Universitesi
(Instanbul), Afyonkarahisar Saglik Bilimleri Universitesi (Afyon), Alanya Hamdullah Emin
Pasa Universitesi (Alanya)”, “Acibadem Mehmet Ali Aydinlar Universitesi (Intanbul), ibn
Haldun Universitesi (Intanbul), Ankara Haci Bayram Veli Universitesi (Ankara)” and
“Yildiz Teknik Universitesi (Instanbul), Recep Tayyip Erdogan Universitesi (Rize) and
Istanbul Esenyurt Universitesi (Instanbul)”.

The pairs of universities with differences in educational management are Orta Dogu Teknik
Universitesi (Ankara) - Avrasya Universitesi (Trabzon), Istanbul Teknik Universitesi
(Instanbul) - Avrasya Universitesi (Trabzon), Cukurova Universitesi (Adana) - Malatya
Turgut Ozal Universitesi (Malatya), Ondokuz Mayis Universitesi (Samsun) - Avrasya
Universitesi (Trabzon), Bezm-I Alem Vakif Universitesi (Instanbul) - Trabzon Universitesi
(Instanbul), Atatiirk Universitesi (Erzurum) - Sirnak Universitesi (Sirnak), Aydin Adnan
Menderes Universitesi (Aydin) - Malatya Turgut Ozal Universitesi (Malatya), Istanbul Arel
Universitesi (Instanbul) - Sirnak Universitesi (Sirnak), Galatasaray Universitesi (Instanbul)
- Nuh Naci Yazgan Universitesi (Kayseri), Demiroglu Bilim Universitesi (Instanbul) -
Istanbul Gedik Universitesi (Instanbul), Mimar Sinan Giizel Sanatlar Universitesi
(Instanbul) - Kilis 7 Aralik Universitesi (Kilis), Istanbul Okan Universitesi (Instanbul) -
Sirnak Universitesi (Sirnak), Artvin Coruh Universitesi (Artvin) - Istanbul Gedik
Universitesi (Instanbul), Hakkari Universitesi (Hakkari) - Istanbul Ticaret Universitesi
(Instanbul), Beykent Universitesi (Instanbul) - Avrasya Universitesi (Trbzon), Istanbul
Sabahattin Zaim Universitesi (Instanbul) - Sirnak Universitesi (Sirnak), Alanya Alaaddin
Keykubat Universitesi (Antalya) - Fatih Sultan Mehmet Vakif Universitesi (Instanbul).

The universities in strong negative consonance have different functioning. These universities
work differently to achieve their goals. The universities have opposite characteristics in their
educational procedures. The universities in strong negative consonance have strong opposite
relations between them.

Obviously, the received pairs of universities in strong positive consonance have strong
dependencies each other. These universities have very close relationships. The pairs of
universities in weak positive consonance and positive consonance have weak similarities. These
universities have similar functionalities with small differences. The pairs of universities in
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dissonance, weak dissonance and strong dissonance are independent. These universities have not
relationships. The pairs of universities strong negative consonance have strong opposite behavior.
The pairs of universities in weak negative consonance and negative consonance have opposite
properties. The results are presented into the intuitionistic fuzzy triangle (Figure 2).
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Figure 2. Pairs of universities represented in the intuitionistic fuzzy triangle

3 Conclusion

In the presented investigation the Turkish University Rankings are analyzed. ICA analysis is
applied to the datasets for the year 2021-2022. The correlations between the pairs of indicators
and pairs of universities are determined. The universities are segmented in different areas of
similarities and differences. The pairs of indicators are mainly independent excluding 3 pairs of
indicators in positive consonance. The received outcomes present good choice for the most
indicators. The university segmentation according their similarities is made. In the future research
work the tendency of university distribution in the time will be observed.
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