ASSESSMENT OF INFLUENCES AMONG CLASSICAL TURKISH MUSIC
COMPOSERS: A SOCIAL NETWORK ANALYSIS

A THESIS SUBMITTED TO
THE INSTITUTE OF SOCIAL SCIENCES
OF
ANKARA YILDIRIM BEYAZIT UNIVERSITY

BY

AYKUT BAKARAN

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR
THE DEGREE OF MASTER OF SOCIAL SCIENCE
IN
THE DEPARTMENT OF MANAGEMENT INFORMATION SYSTEMS

JUNE 2019



Approval of the Institute of Social Sciences

D o Dr. Seyfullah YILDIRIM

Manager of Institute

| certify that this thesis satisfies all the requirements as a thesis for the degree of Master of
Social Science in Management Information Systems.

Prof . Dr . ¥megr AK
Head of Department

This is to certify that we have read this thesis and that iropimion; it is fully adequate,
in scope and quality, as a thesis for the degree of Master of Social Science in Management

Information Systems.

D o Dr. Derya FINDIK

Supervisor
Examining Committee Members
Do-. Dr . Derya Féendéek (AYBLW
Dr. ¥jJretim |yesi Murat Ulubay (AYBU)

I
Dr. ¥jJjretim jyesi G¢lsevim—_EMSEL (VYY)



| hereby declare that all information in this thesis has been obtained and presented in
accordance with academic rules and ethical conduct. | also declarkat, as required
by these rules and conduct, | have fully cited and referenced all material and results

that are not original to this work; otherwise | accept all legal responsibility.

Name, Last Name: Aykut

Signature:

BA



ABSTRACT

ASSESSMENT OF INFLUENCES AMONG CLASSICAL TURKISH MUSIC
COMPOSERS: A SOCIAL NETWORK ANALYSIS

Bakaran, Aykut
Master of Social Science, Department of Management Information Systems

Supervisor: Do - . Dr . Derya Feénd:«

June 201990 Pages

Composers are important figures in society. Their works are admired and give pleasure to
people who enjoy listening to music. In this research, we focus on assessing influence
among classical Turkish music composers. There is a common understandalastiaal

Turkish music, rooted in Ottoman classical music, emerged from and is improved upon in
Enderun, Mehterharg i H¢ mOy ¥%mre, HVEunzCeyk¥any, Mev!l evi hanes,
schools. Contrary to the style of western classical music, classical Tuorkisb is based

on a different training techniqgue, namel vy
gathered from Oktar (2009). The website was built by Remzi Oktar (Vocal Artist of
Turkish Art Music in Radio of TRT Ankara) with contributions from music Igvérhis

archive depends on TRT sources. In this study, for the purpose of achieving better
visualization, higher interpretative power, and a focus on the periods that are highly
important in the development of classical Turkish music, data of composersesdorn

before 1901 and have at least 12 works were used. As a result, 99 unique composers are

included in the social network analysis. Also, 181 unique magams and 136 unigue tempos
iv



are used by the composers in our data. From a methodological poilgwgfoommon

network analysis techniques including degree centrality, eigenvector centrality,
betweenness centrality, average weighted degree, modularity, ancapégere applied in

this study. As a social network analysis tool, Gephi Software, wasrchod&ustrate and

visualize data. In addition to the mentioned indicators, we also consider periods, locations,
schools, workplaces, and nationalities of the composers to further interpret the network.
Moreover, relationships among composers are measwsied information that includes
composeit eac her net wor ks and composer net wor
relationships among composers are calculated using magam, tempo, and the combination

of magam and tempo similarity with Python software to reveattlemp oser s o6 i nf |
on each other. To measure magam and tempo similarity, cosine similarity index is
performed. Data of magam and tempo, which are used by composers, are treated as of
word groupings. Accordingly, the number of each magam and tempo ysmwinposers

are taken into consideration to compute similarity. Magam and tempo are important

i ndicators since these are transferred fror
lies at the core of education in classical Turkish music. The anabmisparison, and

i nterpretation are based on the information
and the values of magam and tempo similarity of composers. Based on the results of this
study, important figures of classical Turkish music anédsnghere creativity occurs are

revealed that provide a broader perspective for people who will study in this area in future.

Keywor ds: Assessment , Classical Tur ki sh Mu
Music, Social Network Analysis, Similarity, Tempo
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CHAPTER 1

INTRODUCTION

Ottoman tassical music is known as classical Turkish music. It is thought that important
improvements in classical Turkish music started in the middle of the 17th century. Toker
and ¥zden (2013) state that music gwmdecati or
i n t he Ot t o man-é E M img .%n E Ay dMee rhBgen ChyCvines Mu z é
H¢e mOy %n , Mevl!l evi hane, and other musi c sch
Reorganization are the most popul ar ones (
Mekk emmyshtad been applied. The Mexk (exerci
memorizing principles unique to particular performance, tempo, and magam with listening

met hods. The Mexkk tradition improved the t
aggregabn based upon memory had not been transferred to the next generation since
notes had not been wused. Many compositions
there are thousands of works in the archives that were composed since the beginning of the
20th entury, but it is thought that the number of works that disappeared due to the lack of
notes is higher than known ( ¥808),uthedarmerl 99 0) .
Sultan of the Ottoman Empire and a composer, had encouraged musicians to sotue notat
problems. This caused many notations to be developed, and subsequently resulted in the
decision to use a new system closest to that which was used in the second half of the 19th
century in classical music. Thanks to these efforts, there are piecgs botta with and

without lyrics, with notes.

It is thought that a teacher influences his student significantly by the virtue of the nature of
the Mekk system. Based on this implication
classical Turkish musicomposers born in the Ottoman Empire before 1901. Our purpose

is to reveal the social network of these composers, and then assess the influences among

them.



The main motive of this research is to identify and differentiate teaching techniques in
classicalmusic and classical Turkish music. Showing the social structures of classical
Turkish music composers visually and assessing the influences among them will help
researchers who are interested in this area and illuminate a path for future studies. In
literature, there are many studies that reveal information about relationships among
composers, productivity of composers, and important actors in the composer communities
by analyzing social structures among artists. Heckathorn and Jeffri (2001) studied the
sodal networks of jazz musicians. Crossley (2009) studied network dynamics in
Manchesterdéds post/punk music from 1976 to
analyzed the importance of birth locations and migration patterns of the most prominent
composers iddified by Murray (2003). Moreover, Borowiecki (2013) studied geographic
clustering and productivity of classical composers. Furthermore, Borowiecki (2015)
revealed peer effects within the music. McAndrew and Everett (2014) studied British
female composerdo analyze why women are undepresented in classical music
composition. McAndrew and Everett (2015) analyzed the social networks of composers in
Britain. Park et al. (2015) studied topology and evolution of the network of western
classical music compose In the current literature covering western classical music
composers, composers in Britain, communities in particular cities, jazz musicians, and
Manchester s post/ punk musi c composers wert
Turkish music composergas not yet been examined. Moreover, none has focused on
analysis of the relationships of classical Turkish music composers using social network
analysis techniques. Furthermore, this study creates a foundation for the understanding of

classical Turkish msic with its new approaches.

This study answers the following research questions:

Did the periods that composers lived in affect their relationships?
Which is the most important location for classical Turkish music composers?

1 Was geographic clustering alassical Turkish music composers important for
them?

1 Which are the most significant schools and workplaces for classical Turkish music?
Did the nationalities of the composers affect their influences?

1 Were composers influenced by their teachers and nies®or

2



1 Who were the most prominent classical Turkish music composers?

To answer the research questions, we gathered information from the Encyclopedia of Great
Turkish Music (¥ztuna, 1990) , t hen anal yze

research questiarare discussed in the methodology chapter.

Most importantly, we assume that magam and tempo similarities among composers reflect

their social networks and influences.

The order of information is described as follows. The next chapter prawiedkeoretical
framework. Subsequently, chapter 3 includes the methodology, which primarily reviews
Enderun and Mevleviyyethe literature of social network analysis, music education in
classical Turkish musjcthe structures of compositions that are amsg, tempos, and
forms, and data used in this researlthportant indicators such as locations, schools,
workplaces, and nationalities of composers are analyzed. Then, cortgagesr and
composemetwork frameworks are revealed with information gathefeaim the
Encycl opedia of Great Turkish Music (¥ztur
magam and tempo similarity among composers are found using cosine similarity measures.
Furthermore,in the findings chaptereach composer is analyzed in detail, shmgwi
similarities among thenThe thesis ends with a conclusion chapter.



CHAPTER 2

THEORETICAL FRAMEWORK

In this section, theoretical framevikopf this research is discussadterms of tacit and

explicit knowledgeand studies on music widocial network analysis are analyzed.

2.1. Tacit and Explicit Knowledge

Hall and Andriani (2003) clarified tacit and explicit knowledge by explaining with
observing conditions by noting Auntil t he
devised the k o wl edge of music could only be acqu
study, they argued musical knowledge shifted from tacit to explicit in the 12th century.
They also showed Knowledge Space in the Fidueslapting from Nonaka (1994) and

Boisot (1995) In the graph, the transformation of knowledge is given. They analyzed the
transmission of the knowledge one to one and many to one in the socialization part.
Transmission and enhancement of folk music are done with sharing experience; and trying

to captue the folk music knowledge on musical notes limits its nature badly (Hall and
Andriani, 2003).

&
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Figure 1Knowledge Space, Hall and Andriani (2003)



As we mentioned before, with the help of encouraging that came from Ill. Selim notation
system had beemonst i t ut ed, but the composers had
the transmission of musical knowledge. The reason for this action is that they believe if
they use notation, emotion and nuance of the works would be destroyed like in the example
of Hall and Andriani (2003) about folk music transmission. Medieval chant is transmitted
with neumatic notations which involves details about a song, but lacks knowledge about
the speed of singing, vocal production in music, and singing style like loudly,afthg s

nasally, gutturally, and with or without vibrato etc. (Cook, 2000).

Cook (2000) clarified highly important points about notation, and he deduced that the
sound of music in the earliest time cannot be same as it comes to today. But, we know that
the Mekk system can falsify this daylpewement ,
been transmitted constantly in Classical Turkish Music. On the other hand, if a notation
system had been used properly in the early centuries in Classical Turkish Music, more
wor ks of the composers would havma(198)en r e.
indicated that Itri (Buhurizade Mustafa Efendi) (1688L2) composed over one thousand

works, but only 42 of them have reached today. As it is known that Itri and western music
composer, famous Johann Sebastian Bach ¢1885) had lived in theasne periods.
Bach6s 1128 composition (Bach Digital, 201
works were lost or unfinished. Also, categorizing of Bach works has been conducted by the
relevant institutions. The numbers show that if notation were usieikeffy in classical

Turkish musi¢ most of the compositions of Itri may have reached today, and Itri could

have been respected more. We must al so st
Bairamdo composition of | triideknhotvraand itisssung ud e s
by Musl i ms i n the Bairam. ¥ztuna (1990) n

supreme masterwork aflassical Turkish musicAlso, we did not use any important
composers in our data since the number of their works was undeiirtimeum level that

we determined for gathering better visualization and making better interpretation. The
inefficient use of the notation systemdlassical Turkish musiis the main motive of our

research for revealing the influena#ghe composers ogach other.



2.2. Studies in Music with Social Network Analysis

In this section, important studies in music, which enlighten our way in this research, with

social network analysis in the literature are discussed in general terms.

Music is analyzed as soci al relations in a
musical activities depends on communication most of all, not primarily on musical
notation which is |just one tool of9519.0o mmuni
Mor eover, Sch¢tz (1951) di scussed that fac
music together. Furthermore, Bennett (1980) argued that the learning to play rock music is
done with face to face transmission. Besides, social interactionsjgoetant in the music

world since composers gather tacit and formal musical knowledge from their networks.
Especially, i n our case, the Mekk system, v
directly related to the face to face relationship betwteacher and his student. Therefore,
transmission of tacit knowledge holds a strict positiortlassical Turkish musicTacit

knowledge is explained in the theoretical framework chapter in more detalil.

As it is seen above, socitlogy ofmusidignded to an8lyzéthet z (!
social interactions in the musical process. On the other hand, Bennett (1980) focused on
what makes somebody a rock musician from the learning process to the performance and
interactions with the audience. Even mdBecker (1982) analyzed music, painting, etc. as

a product of a social structure which he called art world and laid emphasis on the
importance of collaborations among artists. The work of Becker (1982) influenced on
further researches about musical comities strongly, for instance, Hollywood, blues,

jazz etc. (Shepherd and Devine, 2015).

Furthermore, Faulkner (1983) analyzed works and careers of Hollywood studio musicians
by using social network analysis techniques and focused on musicians who prodkse w
The main difference of the study of Faulkner (1983) is the focus on artists rather than

content that earlier researchers studied.

The tendency to focus on the artists in early studies were narrowed down and such as the
study of musical activities irdetermining local places evolved with the analysis of



Finnegan (1989) and Cohen (1995). Finnegan (1989) in his case examined local urban
community musicians in the English town of Milton Keynes. Moreover, Cohen (1995)
studied the relations between musiw glace in Liverpool with the social network on a

one individual. Music has a highly important role for places in social and cultural
production (Cohen, 1995).

On the contrary, focusing on local musicians, Heckathorn and Jeffri (2001) studied the use
of respondentlriven sampling (RDS) to identify and survey jazz musicians for opening the
way for analyzing the complex social structure among jazz musicians. Moreover,
homophily, which is the tendency of a person to bond each other by similarity, is @wsed as
measure for network clustering. Besides, Crossley (2009) analyzed the network dynamics
i n Manchester ds p o s1980ptadekonstnatesnetworksocneatior in 1 9 7 6
the UK music scene that triggered the progress of alternative music in EuropedieéwAn

and Everett (2014) studied British Female Composers with social network analysis. Then,
McAndrew and Everett (2015) studied Britisfiassical music composers who born
between 1870 and 1969 to show the British composer network and its structure, and
special movements which may have a relation to the connections in the all network.
Moreover, it is shown that networks are important for three causes which are transmitting
knowledge, innovation quantity of special positions in the network, and helping in
developing new information. Furthermore, the relation between centrality and productivity
of each composer is examined by using the number of their works. Besides, Park, Bae,
Schich, and Park (2015) analyzed the basic features otdbiposer and composer
neworks among western classical music composers and found that their characteristics are
common to real world networks involving small world feature. It is also proposed that the
creation and transmission of cultural works are directly related to netwonlompiema like

in our case.

The studi es about clustering of composers
Borowi ecki (2010, 2012) . Such as, ObHagan
examined clustering of 522 most prominent composers identified by MRO&B) with

their birth location and migration patterns. Moreover, Borowiecki and O'Hagan (2012)
added knowledge to the results of OO0OHagan :

covering more composers and key cities, professional, work types, aid imsiruments



are identified. Furthermore, Borowiecki (2013) in this study of the instrumental variable
approach, argued that geographic clustering effects productivity. Composers in cities
improve their abilities by way of fage-face relations amongaeh other (Borowiecki,
2013).

Afterward, Borowiecki (2013) applied the theory of Porter (1990), in a city that composers
clustered; being the best is very competitive and hard because there is a race between them
to produce the best work. In this compe&t environment, work number increase and
works must have a quality to be respected. Accordingly, it is shown that composers who
studied in a geographic cluster produced more works. Also, it is indicated that migrant
composer sd pr odu cthey wovedyto Parisc Besides, & ds foand thatr
location is highly effective for the productivity of composers. Additionally, Borowiecki
(2015) examined peer effects in a great variety of cities for 116 prominent composers born
between 1750 and 1899.

Espeially, collaboration among artists is important in the modern era of music to produce
better works. Being in a productive network, which has knowledge sharing contributes to

the improvement of companies as it is analyzed in Allen (1983) as collectivatione
Mattessich and Monsey (1992) defined that
well-defined relationship entered into by two or more organizations to achieve common
goal so (p. 11). The focus was on a@uwmpani e
Mattessich and Monsey (1992). But, we can think artists as companies today since music
companies create new music for artists in a collaboration. Accordingly, Yim, Shaw, and
Bartram (2009) visualized collaborations of popular musicians with registeceddings

from 1950. Similarly, Budner and Grahl (2016) studied the collaborative networks in the

music industry to find the social network behind the successful works.

As it is seen above, almost all music genres are studied to demonstrate and aealyze t
social networks behind different musical works exadpssical Turkish musidBesides,
cosine similarity is used as the measure for the first time in a research to reveal similarity
among composerdn the light of thetheoretical chapterit is found that there are no
researches in the literature similar to assessment of influences amassgral Turkish

musicComposers.



CHAPTER 3

METHODOLOGY

For better understanding of social network analysis, we must firstly understand the
meaningof social network. Its name gives clue about its definition. The social network is a
structure which includes social members like people, organization, etc. In a social network,

social members are nodes which are connected to each other in specifionsenditi

We have identified network actors @assical Turkish musicomposers in our case. After
that relations among composers are identified, such as magam and tempo similarities,
schools, locations, workplaces, nationalities, etc. Information flows aamgosers are
analyzed with student teacher relationship, social relations, and magam and tempo

similarity which composers used in their works.

In this chapter, firstly literature of social network analysis is reviewed. Secondly,
information about Enden and Mevleviyye is given. Thirdlynformation about music

education inclassical Turkish musiés reviewed.Then, magams, tempos, and forms,

which are the essential components of the compositiomagsical Turkish musjcare
reviewed.After, data thaare used in this research is examined. Subsequently, periods,
locations, schools, workplaces, and nationalities of composers are analyzed. Then, the
relations among composers are measured and analyzed via information from the
Encyclopedia of Great Turkis Musi ¢ ( ¥zt una, 1990 }teacharder t |
and composer networks. In final, relations of composers are measured and analyzed using

magam, tempo, and a combination of magam and tempo similarities among them.

3.1. Social Network Analysis

In the development of social network analysis, researchers from various areas contributed.
The intersection of researches occurred in a fascinating way. The main figures of this

action were sociometrists, Harvard researchers in the 1930s, and the anthstgpdlom



Manchester. Sociometrists studied and found technical improvements with the graph
theory. Researchers from Harvard studied on the relations between individuals. The
anthropologists from Manchester researched the community structure. Thegmitons

came together in Harvard in between 1960 and 1980 and formed the modern social

network analysis.

Gestalt Theory of Khler (1930) motivated
from Germany to study on social and cognitive psychology. Theyupem lots of studies

about sociometry problems and dynamics of groups. They analyzed structures of groups
and information and idea flow via groups. The prominent researches of this Ecole were
done by Moreno (1934) and Lewin (1936). They studied sociatioas between
individuals. The most important innovation which had been created by Moreno (1934) was
sociograms. In sociogram (Figu®, points were used for representing individuals and

lines were used to show their social relations.

A B

C

Figure2 Sociogram

Social structures had certain and distinguishable forms (Moreno, 1934). With the help of
sociograms, researchers could be able to determine the leaders and isolated persons in the
network. Also, information flow and influence between individuakere visualized. The
sociometric star of Moreno (1934) can be seen in Figufgiendship structure of some
individuals is shown in the Figuf Node A, node B, and node C prefers to be friend with

node D. Node D is only a reciprocal to node A. Assiseen, node D is the star of this

group.

10



C
Figure3 Sociometric Star

The sample of a social world cannot be understood only by looking at it. But,
figures in the sociograps makes social world apparent. The phenomenon of
sociogram is not a simple methadhich is presented with schemas. It is a
discovery method. Even today, there is no way to reveal structural analysis of a
society as sociograms can. With sociograms, it is possible to analyze a small part of

a society, and generalizing the findings intethr e s t of that SoCi ¢
1958, 72).

Lewin (1936) studied on group dynamics in a social structure. He constructed a social
group in a field as it was called social space. He studied on the behaviors of this group with

mathematical techniques aodnstructed the field theory (Lewin, 1951).

With the insights of field theory, Cartwright and Harary (1956) pioneered the applications
of the graph theory (Harary and Norman, 1953; Cartwright and Zander, 1953). With the
help of these mathematical studigspup dynamics theory improved in a perfect way.
Meanwhile Newcomb (1953) showed there is a similar behavior and attitude to specific
situations between two friends who are close to each other. This argument was generalized
by Cartwright and Harary (1956)h a theory perspective. With the efforts of the
researchers who worked in this field, solid models about social groups, collaboration,

leadership, and power were created.

Groups were represented by points and lines by Cartwright and Harary (1956 .wayh
individuals in the group were analyzed with graph theory. In this study, points represented
people and lines showed their relations. Lines in the graph can have positive or negative

11



magnitudes. Also, arrows can be used to show the direction rdléti®n. The direction in

a line shows the status of the relationship (positive or negative). For instance, individual A
may have a positive relation with individual B. In this condition, it is understood that A
likes B. In the condition of individual Bave a negative relation with individual A, it
shows that B hates A. With the help of this construction which shows directions and signs,

Cartwright and Harary (1956) analyzed group structures individual by individual.

Above we have mentioned about diegtigraphs, also there are undirected graphs. In this
type of graph, the relationship between node A and node B is similar to each other. This
condition occurs when their attitudes are coherent in the case of the same event. In this
state, direction is notaken into account while points are analyzed. Balance in an
undirected graph shows the coherence among group members. In &igpatanced and
unbalanced group structures instances can be shown. In the graph a), it can be seen that
node A and node B, nod&and node C, also node A and node C have a positive relation
among them. This shows that the graph is balanced because of positive relations. In the
graph b), node A and node C between node B and node C have negative relations. Also,
node A and node B ke positive relations. It is seen that node A and node B are close to
each other, but negative to node C. Therefore, this graph is balanced. In the graph c), node
A and node C have positive relation; also node B and node C have positive relation. Node
A and node B have negative relation. It can be said that node C could not persuade node A
and node B to have a positive relation. Therefore, this graph is unbalanced. In the graph d),
node A, node B, and node C have negative relations among them, theresfayeafiti is

unbalanced.

a) + b)

A
f‘:.

Ae—" / Ae—
¢) ™ d)

o/ N
&

Figure4 Balanced and Unbalanced Group Structures
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Cartwright and Harary (1956) discussed that social structures, which have complexity, are
constructed from simpler forms. Therefore, if these simpler forms are analyzed
systematically, features of complex networks can be studied more properly. Furthermore,
Cartwright and Harary (1956) showed that any balanced graph can be split into two
subgroups for the analysis. Subgroups have positive relations within, but haveenegati
relations among them. For instance, in a case when all relations in the network are positive,
there is no possible way for creating subgroups. But, in more complex structures, features
of these networks can be analyzed with the help of subgroup divih@nimportance of

this subgroup division method is that helping researchers to analyze the relationship
between individuals in netwk structures more practically.

After these improvements, two critical mathematical breakthroughs occurred in the
Harvard One of them was the improvement of algebraic models of structures with the help
of set theory. The role concept in social groups was designed by using algebraic methods
(White, 1963; Boyd, 1969; Lorrain and White, 1971). The other improvement was the
creation of multidimensional scaling which helps to turn relations into social distances in
the social space. Then, Granovetter (1973) researched strength of weak ties and
Granovetter (1974) studied the subject of getting a job. He desired to understaedye¢opl

a job with what kind of ties which are strong or weak.

Graph theory is simply a study of graphs. Graphs are used to model relationships between
objects. Nodes (points) and edges (lines) are in the graphs. As previously mentioned,
sociogram is also graph. Lines define the relationship and it can be directed (from one
individual to another) or undirected. In Figuseadjacency matrix and its corresponded
undirected graph can be seen. It can be said that node A is adjacent to node B, C, and D
sincethere is a line between them. Degree term is used for determining the neighbors of a
point. For example, in Figurg node A has a degree of 3, node B has a degree of 1, and
node C and D have degree of 2. Distance term, which is also known as geodasaedist

is used to define the number of edges in the shortest path between two nodes. I8, Figure
the distance of BD path is 2 and the distance of AD is 1. In Fiyuaelirected graph and

its matrix example can be seen. There are indegree and outdegreénteirected graphs.
Indegree of a node corresponds to the lines towards to it from the other nodes. On the
opposite, outdegree of a node means that the lines go to the other nodes. 16,Figdee

13



A and node B have indegree of 2. Node C has indegfrde Node A and node C have
outdegree of 2. Node B has outdegree of 1. Another important term we have to mention is
density. Density is calculated as the proportion of the number of edges and the maximum

possible number of edges. Equations of density grigiph type are:

D= 2*e/(n* (n-1)), e=edge number, n= node number, for undirected graphs (1)

D= e/(n* (n1)), e=edge number, n= node number, for directed graph (2)

In Figure5, density is 0.67. In Figur@ density is 0.5. Density is importantriweasure the
effectiveness of the network.

A1 c|D
A - 1T 1 1

B
B 1 - 0 0
cC 1 0 - 1 D
il B R i C

Figure5 Adjacency Matrix and Its Corresponded Undirected Graph
mENEnE - B
A - 1 1
B 1 - 0
C 1 1 - C

.

Figure6 Directed Graph and Its Matrix
Centrality between individuals in social networks was an important area to be researched

by the researchers. The Sociometric star concept of Moreno (1934) is the origin of

centrality. Then, Bavelas (1950) studied centrality on individuals. The main impertd
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centrality is that it shows the most influential node in the social structure. By this way,
central figure of the social structure can be determined for the analysis.

Degree term is used firstly by Shaw (1954) as an indicator for point centrality.
Subsequently, Freeman (1978) had argued the point (degree) centrality and graph centrality
with his beneficial study. Degree of a node is calculated as the sum of the number of edges
upon that node. This calculation is valid for undirected graphs. Fexted graphs, there

are indegree and outdegree. Indegree of a node is calculated as the sum of the number of
incoming edges. On the opposite, outdegree of a node is calculated as the sum of the
number of outgoing edges. Freeman (1978) suggested that Ithdaiwan of degree
centrality is done with the proportion of the degree of a node and the number of other
nodes in the graph. For instance, in a degree of 10 in a graph of 50 points, degree centrality
is 0.2. With a degree of 5 in a graph of 10 pointgree of centrality is 0.5. Figurg

shows a degree centrality example of a graph.

T o Lo
1 5

Degree 6 2

Degree Centrality 1 0.17 0.33

Figure7 Degree Centrality of a Graph

Freeman (1978) also studied closeness centrality. As previously mentioned, distance
between nodes does not affect the calculatiashegfee centrality. Closeness centrality of a
point is the average length of the shortest path between the point and the other points in the
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graph. Freeman (1978) also proposed the concept of betweenness centrality which is to
find out how many times a pdi acts like a bridge in the shortest path between two other
points. This work showed that a node is dependent to another node, if another node uses
the lines through that node in the connection with third node. Burt (1992) studied in his
AStruct or avlor Holtehaat there is a structur al
node with the help of the third node. In this event, third node is a broker (Burt, 1992). In

Figure7, D node is dependent to A node to connect to other nodes in the graph.

Bonacich(1972) proposed eigenvector centrality. It is used to present the importance of a
node in the graph. In the method, it is shown that when a node is connected to a central
node, the centrality of the node and its connection arises. For instance, an aldsvitt
powerful person, but his/her friend has great power in the social structure. With this
friendship, powerful person can help the person who is not powerful, and weak person and

his connections can be more powerful.

Milgram (1967) conducted the sthworld problem. In the research, Milgram (1967)
proposed that a message can be delivered from one node to another in six steps at
maximum. Watts and Strogatz (1998) proved the six degrees are valid for a complex

network.

3.2. Enderun and Mevleviyye

In this section, the importance of Enderun and Mevleviyye is mentioned considering their
functions.
Enderun is the most important educational institution after medresa since 15th
century. It is established to provide manpower resources in the Ottoman Empire.
The ideology and thoughts of Ottoman is lectured in Enderun. Also, the place of
Enderun is extremely solid in the operations of the instutions of the government
(Kpkirli, 2019, par a. 1) .

As it is mentioned above, the main function of Enderun was to exltai@nted people

who will be the headman in the governmental operations.

16



Mevleviyye is a Turkish order founded by Sultan Veled (son of Mevlana).
Mevlevihanes were one of the most important center of Turkish culture. Persian
philology, Mesnevi, mysticissnand musical education was in the center of
teaching. Ethics, decency, and religion scieneeiealso lectured in Mevlevihanes
(¥ztuna, 1990, p . 54) .

Mevlevis performed their dhikr in the musical ceremony which is called Sama, by

whirling.

In this stug, we are interested in the musical part of Enderun and Mevleviyye. We must
indicate that the ideology and function of Enderun and Mevleviyye is beyond the musical

education undoubtfully.

3.3. Music Education in Classical Turkish Music

In classicalTurkish musi¢ as previously mentioned, composers learn from their teachers
with the Mekk system. The Mexkk in word mea
piece of music is performed by a master little by little with his student until a student learns
the whole piece fl awlessly. When musi cal n

important.

Places of education were houses of some masters, Mevlevihanes, other lodges, and
Enderun etc. Some pieces of music had remained unforgotten with the hefe of t
composers who transferred them through minds. Most of the work of music came today
with this way. It i s noted in the ¥ztuna (1
started to be used, most of the musicians had refused to use and undexratederefore

thousands of our musical pieces had been forgotten naturally. After the musical notation
had started to be used, the i mportance of
with nuance did not e X p a n sngortannhfdr transfeeringe f or e
emotion and styl e; for disclaiming the Mecx

carefully organized considering nuance and
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Enderun is the most important place for music education. Religious and non
religious music was taught in Enderun. The institute had high level musical
education that can be compared to Enderun were Mevlevihanes. Even the smallest
Mevlevihanes had musical organizations and it is remarkable that not only Mevlevi
music were taughtbut also religious and nemeligious music, and instruments
(¥ztuna, 1990, p. 450) .

In the institutes which were connected to the Mosques, only religious music was taught.
There was not teaching of playing an instrument and-rabgious music. It is ats
mentioned in ¥ztuna (1990) that famous wil
houses, and some of them taught students one by one, some of them as a group, besides

this tradition is still applied in Turkey and in the West.

One place of musicaducation that was given was guilds. Singers and instrument
players who were not belonged to the Palace, Mosque, and Lodges were belonged

to the unions. Mehterhane in the palace were a place for military music education.

In 1826, Mehterhane were doneaway t h t he order of -t he St
H¢e MmOy %n wer e opened. Dar ¢l el han had be
conservatory by the Ministry of Education. After 1908, lots of music schools were
opened in the last days of the empire and the first dagreeaepublic and most of

them were opened by the musicians who were confident for their reputations
(¥ztuna, 1990, p. 451).

Terakkki Musi ki was opened by Al Sal ahi Bey,
Hanende Aziz Bey; Mu al K2 2ne dkdsinma i H ¢ nHaaykik é E | B-eiy
Dar ¢l -iIMu®©skani ; Dar ¢ | Mus i ki bel onged to
bel onged to Edhem Bey; kar k Musi ki@ Cemiye
Hancéyan, and Bestenigar Zi hwaooBsy ,whomrmdér ofs
Tal i mi Musi ki were opened by Fahri Kopuz,;
popul ar in that time (¥ztuna, 1990).
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3.4. Magam, Tempo, and Forms

Magam is the use of scales within the frame of certain rules. It includes motnaliy.

Mode in the Western music is a musical scale type which contains a specific set of melodic
behavior. Tonality is the arrangement of chords in a musical work. Tempo is the measure
which is formed with the certain rhythms. In the treatise on nafsiz2emetrius Cantemir

in 1700 it is given that a melody must have a rhythmic pattern and the tempos are the

scales of music (Hammarlund, Olsson, and Ozdalga, 2004).

In classical Turkish musjccomposers composed their music considering choosing
individually magam and tempo within the frame of a musical form. Musical form is the
framework of a musical composition. Musical forms are divided into groups as
i nstrument al musi c that are Pekxkrev, Taksir

Ar anaj] me a nidthavaecdidiousmandsnaeligious music. Religious musics

are Mevl evi Ayini , Naot , Dur ak, Miraciye,
Tesbi h, Sal at and Sal amel Mgnausatmusamrcad Me)
Semai , Gaegek,,kankdéeK°eTek-e.

As previously detail ed, t he Mekk system i

composers that absorb knowledge to create unique music that is done face to face in
classical Turkish musidn the education process, magam and tempdearaed from the

teacher directly without learning from notes. Therefore, we assume that the student can
directly be influenced by his teacher throu

3.5. Data in the Research

Data that are used in this research are gathered @ktar (2009) and Encyclopedia of
Great Turkish Music (¥ztuna, 1990). Archi v
TRT (Institute of Radio and Television of Turkey) sources. These data include 20200
works, with their 1617 composers, and used magantengo. This amount of data was

needed to be decreased for gathering better visualization and making better interpretation.
Then, firstly average work of the composers was calculated as 11,98. Then, it is decided to

use data of a composer who has at ledstvdrks. 303 composers left in the wake of this
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cut with their 16932 works. Still network in the Gephi was not clear for interpretation.
Also, we wanted to focus on the periods which are highly important in the development of
classical Turkish musicTherdore, it is decided to consider date of birth. Composers, who
were born after 1901, are eliminated from the data. In the result of this action, 99 unique
composers are remained for network analysis. The number of 99 was sensible and
excellent for significat visualization and analysis. Also, 181 unique magams and 136

unique tempos are used by the composers in our data which are used for the analysis.

As a method in this work, common network analysis techniques are used to create
meaningful results that arenterpretable by considering efficiency in the specific
circumstances. These techniques are Degree Centrality, Eigenvector Centrality,
Betweenness Centrality, Average Weighted Degree, Modularity, and PageRank. In the
study, Python Software is used to meas magam, tempo, and magam and tempo
similarities among composers and Gephi Software is used to illustrate and visualize data.

Firstly, in the methodology part, periods, locations, schools, workplaces, and nationalities

of the composers are revealed. itheéhe relations of composers are measured via
information that includes composiracher network and composer network, from the
Encycl opedia of Great Turkish Music (¥ztuna
measured via magam, tempo, and the lhWaation of magam and tempo similarity to

reveal influences on each other. In the processes of the finding of magam and tempo
similarity among composers, cosine similarity is used as a measure. In cosine similarity,
magam and tempo of the composers areghbas words of bags. This means the number

of use of magams and tempos which are used by composers are taken into consideration in
the similarity calculation process. Magam and tempo are considered important since these

are delivered from teacher to stud t with the Mekk system ¢t}
Education inclassical Turkish musicin the analysis, comparison and interpretation is
made between information that i's extracted

values are gathered from the cddd¢ion of magam and tempo similarity.
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3.6. Periods of the Composers

In the Table 1, the percentage of the born date of the composers with centuries can be seen.
We can say that, composers who born in the 19th century is highly important for us. Since

the nature of the Mekk system, we are not
most of the work of the composers had been lost in time since composers did refuse to use

musical notation or it did not exist a musical notation system.

Composer characteristics Percentage (%)
Percentage born in 14th Century 1%
Percentage born in 17th Century 5%
Percentage born in 18th Century 15%

Percentage born in 19th Century 79%

Table 1The Percentage of the Born Date of the Composers

3.7. Locations of Composers

In this part, locations of composers are analyzed with the help of information which is
gathered from the encyclopedia (¥ztuna, 19

centrality methods are applied. In the Table 2, the measures can be seen.

Rank City In-Degree Centrality Eigenvector Centrality
1 Istanbul 0,7826 1,0
2 Thessaloniki 0,0261 0,0333
3 Baghdad 0,0174 0,0222
3 Cairo 0,0174 0,0222
4  Tabriz 0,0087 0,0111
4 Samarkand 0,0087 0,0111
4  Larissa 0,0087 0,0111
4 Amasya 0,0087 0,0111
4 Bursa 0,0087 0,0111
4 Crete 0,0087 0,0111
4 Paris 0,0087 0,0111
4 Aleppo 0,0087 0,0111
4 Damascus 0,0087 0,0111
4 Medina 0,0087 0,0111
4 Izmir 0,0087 0,0111
4 Lesbos 0,0087 0,0111
4  Drama 0,0087 0,0111

Table 2 InDegree and Eigenvector Centrality of the Composers with Locations
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Then, Modularity Algorithm (Blondel, et al., 2008) is applied to location of composers.
Afterwards, Yifan Hu Proportional and Label Adjust metrics are applied respectively.

Modularity is measured as 0,301. Clustered communities in the center can be seen in

Figure 8.
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Figure 8 Modularity of the Composers with Locations

Figure 8 proves that; Istanbultise most important location fatassical Turkish musiby

far. In the Figure 8, it can be seen that most of the composers had only studied and worked
in Istanbul. Some of them were born in a different city, but later they had gone to Istanbul.
The reasorof this situation is study and work opportunities of Istanbul. As we mentioned
before, Ender HgmOW#a e kmgst | mportant Mevl
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Feyzé Musi ki, and Dar ¢l Musi ki i Osmani wer €

with the supports of the Sultans. When the creativity and productivity of the composers are
considered, it is surely beyond doubt that the capitatla$sical Turkish musievas

Istanbul.

3.8. School of Composers

In this part, schools of composers aealyzed with the help of information which is
gathered from the encyclopedia (¥ztuna,

centrality and PageRank methods are applied. In the Table 3, the measures can be seen.

Rank School In-Degree Centrality Eigenvector Centrality PageRank
1 Enderun 0,1552 1 0,1207
2 Muzikay-1 Hiimayin 0,0431 0,2778 0,0389
3 Mevlevihane 0,0345 0,2222 0,0326
4 Dariigsafaka 0,0172 0,1111 0,0200
5 Armenian Church 0,0086 0,5556 0,0137
5 Dariil Feyz1 Musiki 0,0086 0,5556 0,0137
5 Dariil Musikii Osmani 0,0086 0,5556 0,0137
5 Madresa 0,0086 0,5556 0,0137

Table 3 InDegree, Eigenvectordntrality, and PageRank of the Composers with Schools

Then, Modularity Algorithm (Blondelet al, 2008) is applied to schools of composers.
After, Yifan Hu and Label Adjust metrics are applied respectively. Modularity is measured
as 0,657. Communitiesudtered partly. Clustered communities can be seen in Figure 9,
Figure 10, Figure 11, and Figure 12 respectively.

Table 3 proves that, Enderun is the most prominent musical school. This result is not

surprising since Enderun was the most popular plackeéoningclassical Turkish music

N

bet ween 1453 and 1826 (¥ztuna, 1990) . Aft e

Muzeée&apWe mOy3¥n had taken the place of-Ender
H¢e MmOy %n ranks as 2. Wh e n alyEed, gt wan ée ctarified Ihat, 11,

Enderun and Mevlevihane were popular among older composers when the active years of

composers are taken into consideration.

Mo

Ezgi , and Muall i m Ksmai |l ayka kbkk¢emCBye¥yn .welrte itsr .
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to indicate thatclassicalmu s i ¢ had come t o t he Otét oman
H¢ mOy %n . Many Tur ks | earned to -éplHymOyeé&mt e

(¥ztuna, 1990) . I tri (Buhuri z adretwMofsheaf a E
most important composers dhssical Turkish musjavere trained in Mevlevihane.

Santuri :@ Efendi

Figure 10 The Coénptoisne@ys¥n n Muz ékay

Figure 11 The Composers in Mevlevihane
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Kazim

Figure 12Th&€Co mposer s

3.9. Workplaces of Composers

In this part, workplaces of composers are analyzed with the help of information which is

gat her ed

from the

Dar ¢ kkaf aka

encycl opedia (¥ztuna,

centrality methodsre applied. In the Table 4, the measures can be seen.

Rank Workplace

1

h B W

n

~N N N0 N Ny

Enderun

Palace Muezzin

Dariil Musikii Osmani
Muzikay-1 HiimayGn
Mevlevihane

Haremi Humayun
Dervish Lodge
Conservatoire of [stanbul
Sark Musiki Cemiyeti
Dariilelhan

Palace of Cairo
Terakkii Musiki
Meskhouse

Dariit Talimi Musiki
Dariigsafaka

Church

In-Degree Centrality Eigenvector Centrality

0,1478
0,0609
0,0609
0,0609
0,0522
0,0348
0,0261
0,0261
0,0174
0,0174
0,0174
0,0087
0,0087
0,0087
0,0087
0,0087

1.0
0,4118
0,4118
0,4118
0,3529
0,2353
0,1765
0,1765
0,1176
0,1176
0,1176
0,0588
0,0588
0,0588
0,0588
0,0588

Table 4 InDegree and Eigenvector Centrality of the Composers with Workplaces

Then, PageRank method is applied. Table 5 shows PageRank values.
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Rank Workplace PageRank Rank Workplace PageRank

1 Enderun 0,0869 9 Darulelhan 0,0147
2 Darul Musikii Osmani 0,0357 10 Sark Musiki Cemiyeti 0,0138
3 Palace Muezzin 0,0311 11  Terakkii Musiki 0,0119
4 Mevlevihane 0,0302 11 Meskhouse 0,0119
5 Muzikayi Humayun 0,0284 11 Church 0,0119
6 Dervish Lodge 0,0202 12 Palace of Cairo 0,0110
7 Haremi Humayun 0,0193 13  Darut Talimi Musiki 0,0092
8 Conservatoire of Istanbul 00,0165 14 Darussafaka 0,0083

Table 5 PageRank of the Composers with Workplaces

In final, Modularity Algorithm (Blondel,et al, 2008) is applied to workplaces of
composers. After, Yifan Hu and Label Adjust metrics are applied respectively. Modularity
IS measured as 0,674. Most of the communities clustered in center. Clustered deemuni
can be seen in Figure 13.
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Figure 13 Modularity of the Composers with Workplaces
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Table 4 shows that, Enderun is the most favored workplace. Then, Palace Muezzin, Darul
Musi ki i Os mané@ ,Hmamay Mhu zaéckcaoympany . Sonote of

seen in Figure 13, worked in the music market, others had their own professions.

3.10. Nationalities of Composers

In this part, nationalities of composers are analyzed with the help of information which is
gat hered from t he 1990).cFrstly, degreedcerdrality, ¥igehvecton |,

centrality, and PageRank methods are applied. In the Table 6, the measures can be seen.

Rank Nationality In-Degree Centrality Eigenvector Centrality PageRank

1 Turks 0,7353 1,0 0,3520
2 Armenians 0,1078 0,1467 0,0563
3 Jews 0,0392 0,0533 0,0239
4 Greeks 0,0294 0,0400 0,0193
5 Gypsies 0,0098 0,0133 0,0101

Table 6 InDegree, Eigenvector Centrality, and PageRank of the Composers with

Nationalities

Then, Modularity Algoritim (Blondel, et al, 2008) is applied to the nationalities of
composers. After, Yifan Hu and Label Adjust metrics are applied respectively. Modularity
is measured as 0,347. Communities clustered partly. Clustered communities can be seen in

Figure 14, Figurd5, Figure 16, and Figure 17 respectively.
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Figure 15 Armenian Composers
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Figure 16 Jewish Composers
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Lavtaci ‘sto

Figure 17 Greek Composers

Figure 14 shows that most of the composers are Turdassical Turkish musidt should
be indicated that there is a considerable amount of Armenian composers. Also, there are

Jewish, Greek, and Gipsy composers.

3.11. Measuring Relations of Composers via Information from the Encyclopedia of
Great Turkish Music

In this partfirstly, composeiteacher and composer network frameworks are studied with

i nformation gathered from the Encyclopedi a
Subsequently, magam, tempo, and magam and tempo similarity among composers are
measured with cosinsimilarity. Lastly, each composer is analyzed in detail with their

similarities among them in the magam and tempo similarity part.

3.11.1. ComposerTeacher Network

Composetteacher relationships are revealed by the information which is gathered from the
encyclopedia (¥ztuna, 1990) . In this part,
score is normalized between 0 and 1. Then, Yifan Hu and Label Adjust metrics are applied.

The result can be seen in Figure 18, Figure 19 and Table 7.
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removed)

(Dede)

Figure 19 Degree Centrality of Isolated CompeBeacher Network away from the center

As it is seen in Table 7, Zekai Dede is the most central person. We have ionntleat
student of Dede Efendi,

Dede is the
IHascoey A(rHaff éBze y ,

Zekai
t eac h ezre koafi zAahdnee)t,

and is the
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kenozan. Results in Tabl e 7 ppmmses. Inranks2, sol i 0
Dede Efendi i's | ocated. 't is known that h
Ar i f Bey, and Hakim Bey. When the positi ol
clearly understood that the position of Dede Efendi is ngirsing. Leading composer

Dellalzade accompanies as rank 3. As previously mentioned, Dellalzade is the student of

Dede Efendi . Al so, he is also the teacher

and Ali Bey (EnderunHanende) . H a ¢ étheApromihent Bamposer of koag i s

structure, is |l ocated in rank 4. He is the
Bey. Ah met -él rZseckya i (zthadfez and Muall im Ksmai l

rank 5. Ahmet Irsoy is the son of Zekai Dede. Elarhed the music from his father. He is

the teacher o f Mustafa Sunar, Zeki Ari f A
Mual l im Ksmai l Hakké Bey is the student of
and Zeki Arif At aer giMedeni Rza &fendigandiTanbuli €emid a Kk i m
Bey. Hakim Bey is the teacher of Haceée Arif
Ef endi is the student of Kazasker Mustafa K

of Suphi Ezgi. Tanburi Cemil Beyistheteh er of Dg¢rri Tur an.

Degree Degree
Rank Composer Centrality Rank Composer Centrality

1 Zekai Dede 0,112 7 Kazasker Mustafa izzet Efendi 0,041
2 Dede Efendi 0,092 7  Ali Bey (Enderuni-Hanende) 0,041
3 Dellalzade 0,082 7 Mustafa Sunar 0,041
4 Haci Arif Bey 0,071 7 Tanburi Ali Efendi 0,041
5 Ahmet Irsoy (Hafiz-Zekaizade) 0,061 7  Zeki Arif Ataergin 0,041
5 Muallim ismail Hakki Bey 0,061 8 Diirri Turan 0,031
6 Hasim Bey 0,051 8 Kanuni Haci Arif Bey 0,031
6 Medeni Aziz Efendi 0,051 8 Latif Aga 0,031
6 Tanburi Cemil Bey 0,051 8 Suphi Ezgi 0,031
7 Bolahenk Nuri Bey 0,041 8  Siikrii Senozan 0,031

Table 7 Ranked Twenty Composers with Degree Centrality in Compeseher Network

For understanding more efficiently, eigenvector centrality method is applied. As previously
mentioned, this method measures the importance of amotiking its connection into
consideration. In Table 8, Dede Efendi is the lead composer by far. This result proves that
Dede Efendi created a great impact on his students who holds extremely important
locations in the network structure. Dellalzade agoanies as rank 2. It is known that

Dellalzade is also an important teacher. Lots of composers had taken advantage of his
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training. Results show that he also created an impact on his students. Kazasker Mustafa
i n ekaaDede. IBrank 4, Eyyubi MelenetiBayds

placed. His rank in the Table 8 can seem surprising, but it is not. Actually, he is the student

Kzzet

Ef endi i s

t auc

of Dede Efendi. He was not on the Table 7, since he connected to composers in humerous

classes, but important persons He |

S

one of t h

e teachers

The position of Eyyubi Mehmet Bey comes from his important connections.

1

Eigenvector Eigenvector
Rank Composer Centrality Rank Composer Centrality
Dede Efendi 1,000 10 Tanburi Ali Efendi 0,062
Dellalzade 0,391 11 Muallim ismail Hakki Bey 0,059
Kazasker Mustafa izzet Efendi 0,244 12 Ahmet Irsoy (Hafiz-Zekaizade) 0,046
Eyyubi Mehmet Bey 0,234 13 Kanuni Haci Arif Bey 0,045
Latif Aga 0,214 14 Medeni Aziz Efendi 0,033
Sakir Aga 0,196 14 Ali Bey (Enderuni-Hanende) 0,033
Komiirciizade Mehmet Efendi H. 0,196 15 Civan Aga 0,031
Zekai Dede 0,167 16 Tanburi Cemil Bey 0,028
Hagim Bey 0,081 17 Haci Arif Bey 0,021
Kemani Serkis Efendi 0,073 18 Tanburi izak Efendi 0,019

O 0 9NN R W N

Table 8 Ranked Twenty Composers with Eigenvector Centrality in Compeseher

Network

of

In final, the betweennegentrality method is applied. Hereinbefore, this method measures

a node who sits on the shortest paths that connects with others. Table 9 shows that Zekai

Dede is the prominent composer by far. We can deduce that he has the ability to control the

fowofinf or mat i on

hi s connection

Rank Composer

1

00 00N NN AW

Zekai Dede

Kazasker Mustafa izzet Efendi
Ahmet Irsoy (Hafiz-Zekaizade)
Haci Arif Bey

Medeni Aziz Efendi

Tanburi Ali Efendi

Tanburi Cemil Bey

Zeki Arif Ataergin

Kazim Uz (Muallim)
Dellalzade

n

Betweenn
Centrality

0,0085
0,0048
0,0033
0,0025
0,0018
0,0013
0,0013
0,0010
0,0007
0,0007

t he
wi t h

€SS

net wor k.

Kazasker

Z e-Kekdizadé®) esdnethe thidhposition
since his Zekai Dede and his other connections.

Rank Composer

Muallim ismail Hakki Bey
Ali Bey (Enderuni-Hanende)
Giriftzen Asim Bey
Bolahenk Nuri Bey

Sakir Aga

Hagim Bey

Sekerci Cemil Bey

Tatyos Efendi

[zzettin Hiimayi Elgioglu
Kanuni Nazim Bey (ama)

Betweenness
Centrality

0,0006
0,0006
0,0006
0,0006
0,0005
0,0004
0,0003
0,0002
0,0001
0,0001

Table 9 Ranked Twenty Composers watweenness Centrality in Compoderacher

Network
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In final, Modularity Algorithm (Blondel,et al, 2008) is applied to compostracher
network. Louvain method is used in Gephi for calculating modularity. Modularity
algorithm measures how well a netwogdits into modular communities. Then, Yifan Hu
Proportional and Label Adjust metrics are applied respectively. Modularity is measured as
0,612. Number of Communities was calculated as 41. The size distribution graph can be
seen in Figure 20. Because comimigs with low member moved away from the center,

six communities clustered in the core of the network. Communities that clustered in the
center can be seen in Figure 20. Then, PageRank Algorithm (Brin and Page, 1998) is
applied to the network with Epsilen0.001 and Probability = 0.85 values. The size of the

nodes shows the magnitude of PageRank values. As it can be observed in the Figure 20,

Dede Efendi, Lati f AjJ a, Zekai Dede, Mual |

Ci van Aj a h a v eageRartk evaluési ig the ssix cludtered communities

respectively. This means these nodes are the most important nodes in their clusters. Also,

Figure 21 shows composers away from the center in the result of modularity algorithm.
Top 20 PageRank values can bersin Table 10.
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Figure 20 Modularity of Composéreacher Network in centered (Isolates are removed)
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Itri(BuhurizadedMustafa Efendi)

Figure 21 Modularity of Composéreacher Network away from the center

Rank Composer PageRank Rank Composer PageRank
1 Dede Efendi 0,104 10 Eyyubi Mehmet Bey 0,018
2 Dellalzade 0,048 11 Kanuni Hact Arif Bey 0,017
3 Latif Aga 0,045 11 Al Bey (Enderuni-Hanende) 0,017
4 Zekai Dede 0,039 12 Hasim Bey 0,016
5 Tanburi Ali Efendi 0,025 12 Kemani Serkis Efendi 0,016
6 Muallim ismail Hakki Bey 0,024 13 Komiirciizade Mehmet Efendi H. 0,015
7 Kazasker Mustafa izzet Efendi 0,022 13 Sakir Aga 0,015
8 Medeni Aziz Efendi 0,020 13 Civan Aga 0,015
9 Haci Arif Bey 0,019 14 Hafiz Post 0,014
10 Tanburi Cemil Bey 0,018 14 Selanikli Ahmet Efendi 0,014

Table 10 Ranked Twenty Composers with PageRank in CompeseheNetwork

Table 10 shows that Dede Efendi is the most central composer by far. PageRank works like
when the lines are followed randomly in the network, if the arrival of to the node is highly
possible, the importance of the node increases. The positioads BEfendi in Table 10 is

not surprising because of his students more in number. Dellalzade ranks as 2. He also had

|l ots of students. In third rank, Lati f Aj a
Mual l im Ksmai l Ha k k & B Hiy im@ontadt pdditod i Tfable 20z i z E
can be clarified as outnumbering connecti or
Hakké Bey is the teacher of 5 people in our
pretty many connections. Figure 20 sisoa great perspective for us to see the big picture.

34



3.11.2. Composer Network

Composer networks are revealed by the information which is gathered from the
encyclopedia (¥ztuna, 1990) . I n this part,

result can be seen in Figure 22 and Figure 23.
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Figure 22 Degree Centrality of Composer Network in centered (Isolates are removed)
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Itri(Buhurizade Wlustafa Efendi)

Figure 23 Degree Centrality of Isolated Composer Network away from the center

Degree Degree
Rank Composer Centrality Rank Composer Centrality

1 Dede Efendi 0,133 6 Tatyos Efendi 0,061
2 Tanburi Cemil Bey 0,122 6 Ali Bey (Enderuni-Hanende) 0,051
2 Zekai Dede 0,122 6 Hasim Bey 0,051
3 Ahmet Irsoy (Hafiz-Zekaizade) 0,102 6 Medeni Aziz Efendi 0,051
4 Dellalzade 0,082 6 Mustafa Sunar 0,051
4 Haci Arif Bey 0,082 6  Siikrii Senozan 0,051
4  Muallim ismail Hakki Bey 0,082 7  Ali Rifat Cagatay 0,041
4 Sultan IIL.Selim (ilhami) 0,082 7 Bimen Sen 0,041
5 Suphi Ezgi 0,071 7 Bolahenk Nuri Bey 0,041
5 Kanuni Haci Arif Bey 0,061 7  Giriftzen Asim Bey 0,041

Table 11 Ranked Twenty Composers withgee Centrality in Composer Network

Table 11 shows that Dede Efendi is the most central composer. Dede Efendi has a
connection with Sultan 111. Selim (KI hami)
Aj a. Al so, as we meTeacheo Negok parthhe is the teaChermop o s e r
the most prominent composers which are located in critical ranks. Summing up all these
parameters, we can say that the position of Dede Efendi is not unexpected or surprising. In

the second rank, Tanburi Cemil Bey and ZeRade locate. Tanburi Cemil Bey is the

teacher of four composers and has connection with four composers. Zekai Dede is the
teacher of seven c o mpekaizade)ss.in the thindeank. Herhasoay ( H-

connection with modern composers like Suple &i | M¢nior Nurettin
Del |l al zade, Hacé Arif Bey, Mual l im Ksmai l t
as 4. As we discussed in compesee ac her net wor k part, Del | al
Mual l i m Ksmai l Ha k k & nBhe sesultg @fshe analysds! Byt, Sultam mi n e
I I Selim (KIlhami) was not included in the
(I I Selim is the sultan of the Ottoman En

Efendi, and he taught to Suttdl. Mahmut (Adli). He had contributed tdassical Turkish
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musicat an extreme level by supporting composers. Therefore, he located in the Table 11
as rank 4.

For understanding more efficiently, eigenvector centrality method is applied. As it is
shownin the Table 12, Zekai Dede is the most central composer. He is in this position
because of his teaching role. Then, Dede Efendi (I1BA®) ranks as 2. Dede Efendi is

known as the greatest composer of his time. Even today, it is accepted that DedésEfendi

one of the most prominent composers. It can be clarified that the students of Dede Efendi
made a great impact afassical Turkish music At r ank 3, -Adkazede) | r s o)
i's |l ocated. Haceé Arif Bey r ank sntighedatimed Del |

connections are also important figureglafssical Turkish music

Eigenvector Eigenvector
Rank Composer Centrality Rank Composer Centrality
1 Zekai Dede 1,000 10  Sultan II1.Selim (ilhami) 0,354
2 Dede Efendi 0,834 11 Haci Faik Bey 0,328
3 Ahmet Irsoy (Hafiz-Zekaizade) 0,781 12 Kanuni Haci Arif Bey 0,318
4 Haci Arif Bey 0,615 13 Muallim ismail Hakki Bey 0,311
5 Dellalzade 0,599 14 Mustafa Sunar 0,304
6  Suphi Ezgi 0,566 15 Ali Bey (Enderuni-Hanende) 0,299
7  Siikrii Senozan 0,484 16 Komiirciizade Mehmet Efendi H. 0,294
8 Hasim Bey 0,440 17 Kazasker Mustafa izzet Efendi 0,291
9 Tanburi Cemil Bey 0,406 18 Udi Sami Bey 0,284
9 Eyyubi Mehmet Bey 0,406 19 Sevki Bey 0,268

Table 12 Ranked Twenty Composers with Eigenvector Centrality in Composer Network

Then, the betweenness centrality method is applied. Table 13 shows that Zekai Dede is the
most central composer. Also, composers, who are located in first three ranks, are same as
on apply of eigenvector centrality method. Strikingly, Tatyos Efendi hbklsank 4. As it

is seen in Figure 22, Tatyos Efendi holds a critical position where he sits on the shortest
paths that some of the composers can reach other composers by using his position in the

graph.
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Betweenness Betweenness

Rank Composer Centrality ~ Rank Composer Centrality
1 Zekai Dede 0,132 11 Sultan IIL.Selim (ilhami) 0,043
2 Dede Efendi 0,130 12 Kanuni Haci Arif Bey 0,042
3 Ahmet Irsoy (Hafiz-Zekaizade) 0,104 13 Suphi Ezgi 0,040
4 Tatyos Efendi 0,098 14 Tanburi Ali Efendi 0,032
5 Tanburi Cemil Bey 0,091 15 Artaki Candan 0,029
6 Muallim Ismail Hakki Bey 0,073 16 Medeni Aziz Efendi 0,028
7 Mustafa Sunar 0,065 17 Bolahenk Nuri Bey 0,025
8 Haci Arif Bey 0,059 18 Udi Sami Bey 0,024
9 Sevki Bey 0,054 19 Latif Aga 0,022
10 Dellalzade 0,050 20 Zeki Arif Ataergin 0,021

Table 13 Ranked Twenty Composers with Between@asntrality in Composer Network

In final, Modularity Algorithm (Blondel,et al, 2008) is applied to composer network.
Modularity algorithm measures how well a network splits into modular communities.
Then, Yifan Hu and Label Adjust metrics are applied respectively. Modularity is measured
as 0,524. Number of Communities was calculate 36. The size distribution graph can be
seen in Figure 24. Since communities with low member moved away from the center,
seven communities clustered in the core of the network. Communities that clustered in the
center can be seen in Figure 24. ThergeRank Algorithm (Brin and Page, 1998) is
applied to the network with Epsilon = 0.001 and Probability = 0.85 values. The size of the

nodes shows the magnitude of PageRank values. As it can be observed in the Figure 24,

Sultan T 11. Selndi ,( KHHdhaani Ar, i fDeBey Ef Z2ek ai D
Mual l im Ksmai l Hakké Bey, and Tatyos Efend

seven clustered communities respectively. Top 20 PageRank values can be seen in Table
14.
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Figure 24 Modularity of Coposer Network in centered (Isolates are removed)
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Dede Efendi
Zekai Dede
Muallim ismail Hakki Bey
Ahmet Irsoy (Hafiz-Zekaizade)
Tatyos Efendi
Sultan IIL.Selim (ilhami)
Dellalzade
Hac1 Arif Bey
Suphi Ezgi

W

0N 9N s s

Table 14 Ranked Twenty Composers with PageRank in Composer Network
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PageRank Rank Composer

0,043 9 Kanuni Haci Arif Bey

0,040 10 Hafiz Post

0,037 11 Tanburi Ali Efendi

0,031 11 Mustafa Sunar

0,031 12 Medeni Aziz Efendi

0,028 13 Ali Bey (Enderuni-Hanende)
0,026 14 Hasim Bey

0,024 14 Siikrii $enozan

0,024 14 Zeki Arif Ataergin

0,021 15 Ali Rifat Cagatay
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It can be seen in Table 14 that Tanburi Cemil Bey is the most central composer. In second

rank, Dede Efendi is located. Zekai Dedeigime t hi rd r ank. Mual | i m
and Ahmet -Zekawzadg) is pl&tadfindrank 4. Tatyos Efendi holds the position of
rank 5. At rank 6, Sultan IT11. Selim (KIhan

3.12. Measuring Relations ofComposers using Magam and Tempo Similarity
3.12.1. Parameter One: Magam

Firstly, the relationship of the composers is measured with magam similarity using average
weighted degree. Average Weighted Degree is 0,3256. Via this method, average of the
sum of weights of the edges of nodes is measured. By this way, the influences of the

composers are revealed.
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Figure 25 Average Weighted Degree of the Composers with Magam Similarity
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As it can be seen in Figure 25, Nesim Silviya (Haham), Eyyubi MehmetiBayn b u r | Kz a
Efendi , Kzzettin H¢gmayi EI -i o] I u, Osep Aje¢
Sal ahi Bey (Udi), and Neyzen Al Reza Efen
quite away from clustered center of the network. These composershiedegvest average

weighted degree in the network as it is given in Table 15. It is mentioned that 181 distinct
magams had been used by the composers. When we analyzed data, we saw that Nesim
Silviya (Haham), who has the lowest average weighted degreenaghm similarity, used

12 di fferent magams whi ch ar e Acem Kg¢rdi
Ferahfeza, Isfahan, Isfahanek, Segah, Araban, Selmek, Suzinak, Tebriz, and Yegah in his
works. In Table 16, the number of use by the composers of thesedams, that were

used by Nesim Silviya (Haham) are given. For better understanding, Table 17 shows the
number of use of Top 20 magams by the composers. The data show that he used only three
popul ar used maqgams whi ch ar erinShezZlable d& |, Ace
The other nine magams that are used by him are not commonly used magams. Especially,

|l sfahanek (6), Segah Araban (6), Sel mek (9
fewest magams which are used by the composers. Therefordfeng flom the network.

When we analyzed, Eyyubi Mehmet Beyds wor k:
Hicazkar, Mahur, Suzidil and Suzinak magams. But, when we look at the number of use of
these magams, we saw the half of his work include BayatgzKkar, and Suzinak magams

was on our Top 20 list that we gave in Table 17. The Average Weighted Degree value
0,124 of Eyyubi Mehmet Bey showed that he differs from the network. Then, we realized

that the number of his works was 13. Therefore, it can feepireted that he differs from

the network since the number of his works are low when it is compared to our used data. In
¥ztuna (1990) It I's mentioned that Neyzen .
with composing in rare used magams. Moreoviable 18 shows that ranked twenty

composers with average weighted degree with magam similarity.
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Average Weighted Average Weighted

Rank Composer Degree Rank Composer Degree
1 Nesim Silviya (Haham) 0,115 11 Kiiciik Mehmet Aga 0,204
2 Eyyubi Mehmet Bey 0,124 12 Siikrii Senozan 0,205
3 Tanburi izak Efendi 0,137 13 Markar Aga 0,207
4 lizzettin Hiimayi Elgioglu 0,160 14 Baha Bey(Sermiiezzin) 0,212
5 Osep Aga (Ebeyan) 0,167 15 Abdiilkadir-i Meragi 0,216
6  Sultan I11.Selim (ilhami) 0,168 16 Hasim Bey 0,220
7  Ali Salahi Bey (udi) 0,189 17 Hamparsum Limoncuyan 0,222
8 Neyzen Ali Riza Efendi(Seyh) 0,192 18 Ebu-Bekir Aga 0,227
9  Itri(Buhurizade Mustafa Efendi) 0,195 19 Ali Siriigani (Dede) 0,233
10 Udi Sami Bey 0,203 20 Hafiz Post 0,246

Table 15 Ranked Min to Max Twenty Composers with Average Weighted Degree with

Magam Similarity

Magam Number of Use Magam Number of Use
Acem Kiirdi 78 Isfahanek 6
Bestenigar 79 Segah Araban 6
Dilkeshaveran 39 Selmek 9
Dilnisin 9 Suzinak 167
Ferahfeza 52 Tebriz 13
Isfahan 66 Yegah 59

Table 16 The Number of Use by the Composers of Magamssactby Nesim Silviya

(Haham)

Rank Magam The Number of Use Rank Magam The Number of Use
1 Hicaz 441 11 Hicazkar 145
2 Ussak 320 12 Muhayyer 110
3 Nihavend 271 13 Saba 110
4 Hiizzam 267 14 Acemasiran 105
5 Kiirdilihicazkar 239 15 Segah 100
6 Rast 227 16 Bestenigar 79
7 Hiiseyni 191 17 Acem Kiirdi 78
8 Suzinak 167 18 Bayati 73
9 Mahur 150 19 Sedaraban 73
10 Karcigar 147 20 Ferahnak 69

Table 17 The Number of Use of Top 20 Magams by The Composers.
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Average Weighted Average Weighted

Rank Composer Degree Rank Composer Degree
1 Muallim ismail Hakk: Bey 0,517 9 Mahmut Celaleddin Pasa 0,427
2 Sadettin Kaynak 0,493 9 Yesari Asim Arsoy 0,427
3 Bimen Sen 0,487 10 Zekai Dede 0,424
4 Haci Arif Bey 0,474 11 Suphi Ziya Ozbekkan 0,423
5 Refik Fersan 0,466 12 Miinir Nurettin Selguk 0,422
6 Rakim Elkutlu 0,437 13 Giriftzen Asim Bey 0,417
6 Sekerci Cemil Bey 0,437 14 Tatyos Efendi 0,414
6 Dede Efendi 0,437 15 Haci Faik Bey 0,412
7 Misirh ibrahim Efendi(udi) 0,434 16  Serif icli 0,409
8  Selanikli Ahmet Efendi 0,429 17 Arsak Comlekciyan 0,407

Table 18 Ranked Twenty Composers with Average Weighted Degree with Magam
Similarity

Secondly, using degree centrality (Freeman, 1978), tie number of cospgesT each

other are shown in Figure 26 with magam. Average Degree is measured as 96,747.

Figure 26 Percentage of Connection between The Composers with Magam Similarity
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In final, Modularity Algorithm (Blondel, et al., 2008) is applied to magam smtylgraph

of composers. Then, Yifan Hu and Label Adjust metrics are applied respectively. For
lightening graph, we used Average Weighted Degree value 0,3256 as a start point for data
and deleted numbers under 0,3256. By this way, we gathered more réasoisahl, and
interpretable graph. Modularity is measured as 0,161. Number of Communities was
calculated as 3. The size distribution graph can be seen in Figure 27. Also, clustered
communities can be seen in Figure 27. Then, PageRank Algorithm (BriRaaysg 1998)

is applied to the network with Epsilon = 0.001 and Probability = 0.85 values. Top 20
PageRank values can be seen in Table 19.

L *

Figure 27 Modularity of the Composers with Magam Similarity
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Rank Composer

1

N NN 0N R W W W

Muallim ismail Hakki Bey 0,0205

Dede Efendi 0,0172
Zekai Dede 0,0162
Refik Fersan 0,0162
Sadettin Kaynak 0,0162
Haci Arif Bey 0,0157
Selanikli Ahmet Efendi 0,0156
Bimen Sen 0,0155
Hiiseyin Sadettin Arel 0,0152
Rakim Elkutlu 0,0152

PageRank Rank Composer

PageRank
Suphi Ziya Ozbekkan 0,0147
Haci Faik Bey 0,0147
Sekerci Cemil Bey 0,0141
Yesari Asim Arsoy 0,0139
Tatyos Efendi 0,0139
Miinir Nurettin Selguk 0,0137
Rahmi Bey 0,0136
Kemani Riza Efendi 0,0135
Giriftzen Asim Bey 0,0134

Misirh ibrahim Efendi(udi) 0,0134

Table 19 PageRank of the Composers with Ma&amilarity

3.12.2. Parameter Two: Tempo

Like in the magam similarity part, firstly, average weighted degree is used as a measure

method. Average Weighted Degree is 0,6068.

Huseyin Sedettin Arel
o

Ali Siiiigani (Dede)

Figure 28 Average Weighted Degree of the Composers with Tempo Similarity

| t i s

seen in Figure

28 that Al

Kirugani

away from the center of the network since the weighted degree of them is 0.178 and 0.210

respectively as it is given in Table 20. These values show that they halewtst
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similarity with tempo in the network. |t [
¥zcan (2016) as the composer wtlassical durkisho s ed t
music When we | ooked at the dat a roefl 6Asl iwokrikrsu,
is seen that tempos which they used is the tempo that is used in religious music. The tempo

which separates Ali kirugani (Dede) and Hg¢s
ADurak Evferio. It is gi98é&ntihmta hwr iatnidnd ¢ cf
Arel put the Durak Evferi tempo into a certain rhythm with a measure and restored it to its

original version (Hammarlund, Olsson, and Ozdalga, 2004).

Average Weighted Average Weighted
Rank Composer Degree Rank Composer Degree
1 Ali Siriigani (Dede) 0,178 11 Ebu-Bekir Aga 0,493
2 Hiiseyin Sadettin Arel 0,210 12 Yesari Asim Arsoy 0,503
3 Raif Somer 0,279 13 Sadettin Kaynak 0,518
4 Hiiseyin Sebilci(Haf1z) 0,309 14 Ali Salahi Bey (udi) 0,520
5 Kaptanzade Ali Riza Bey 0,397 14 Suphi Ezgi 0,520
6 Hafiz Hiisnii Efendi (Enderuni) 0,417 15 Tanburi izak Efendi 0,532
7 Hafiz Post 0,470 16 Haci Sadullah Aga 0,536
8 Abdiilkadir-i Meragi 0,471 17 Mahmut Celaleddin Pasa 0,538
9 Zaharya 0,481 18 Siikrii Senozan 0,543
10 Tabi Mustafa Efendi 0,485 19 Itri(Buhurizade Mustafa Efendi) 0,559

Table 20 Ranked Min to Max Twenty Composers with Average WeighteceBegth
Tempo Similarity

The number of wor ks by All7l4) iski3 inwgralata. Thé De d e )
tempo Durak Evferi which forms two of his works is only used in religious music. The

tempo Evsat that forms four of his works is mostly used inicelgg but also is used in

nonr el i gious music. The tempo D¢yek that for

that forms three of his works are widely used in both religious andetigious music.

The number of wor ks of-19b)is®Yin our dSta dhe tetnpon A ¢
Durak Evferi forms one hundred of his works. The data show that Arel gave high
importance to this particular tempo. It can be deduced that the rediscovery of the tempo
Durak Evferi by Ezgi and Arel was highly special foreh since they technically

modernized it. Therefore, he preferred to use this tempo in more than half of his work.

46



I n the
H¢seyin

Il i ght of t he
Sadettin

above f

indi ngs,

about music style and preferences which depend on their own thoughts.

1

Average Weighted
Rank Composer Degree
Rakim Elkutlu 0,756
Baha Bey(Sermiiezzin) 0,739
Dede Efendi 0,734
Dellalzade 0,727
Haci Arif Bey 0,726
Hagim Bey 0,724
Hac1 Faik Bey 0,724
Sultan I11.Selim (ilhami) 0,721
Neyzen Riza Bey 0,715
Tanburi Ali Efendi 0,712

O 00 NN &N R W

Table 21 Ranked Twenty Composers with Average Weighted Degree with Tempo

As it is seen in the Table 21 and Figure 28, then compoiestered in the center. It can
be deduced that tempos which they used have similarity extremely. This shows that

governing tempos are highly popular among composers. Also, the number of use is highly

Average Weighted
Rank Composer Degree
10 Santuri Ethem Efendi 0,711
11 Bimen Sen 0,709
12 Neyzen Ali Riza Efendi(Seyh) 0,704
13 Mustafa Sunar 0,702
13 Tanburi Cemil Bey 0,702
14 Nikogos Aga 0,697
14 Zeki Arif Ataergin 0,697
15 Sakir Aga 0,694
16 Civan Aga 0,693
17 Muallim ismail Hakki Bey 0,692

Similarity

similar since the working principle of Cosine Simitgri

Average Weighted

Rank Composer Degree
1 Dellalzade 0,965
2 Hamparsum Limoncuyan 0,949
3 Sultan IILSelim (ilhami) 0,937
4 Hasim Bey 0,919
5 Tanburi Ali Efendi 0,915
6 Baha Bey(Sermiiezzin) 0,906
6 Neyzen Ali Riza Efendi(Seyh) 0,906
7 Zekai Dede 0,902
8 Kanuni Haci Arif Bey 0,886
9 Nikogos Aga 0,877

e 22

Tabl

In Table 7, degree centrality of Dede Efendi, who is in rank two, was 0,092 in the

De d e -HRRankeddwedtyCordposels With Average Weighted

Rank Composer

10
11
12
13
14
14
15
16
17
17

Bolahenk Nuri Bey

Bimen Sen

Rakim Elkutlu

Haci Faik Bey

Ahmet Irsoy (Hafiz-Zekaizade)
Numan Aga

Kazasker Mustafa izzet Efendi
Sakir Aga

Osep Aga (Ebeyan)

Nesim Silviya (Haham)

Degree with Tempo Similarity

Average Weighted
Degree
0,873
0,863
0,862
0,861
0,858
0,858
0,854
0,851
0,850
0,850

ComposeiTeacher Network part. In Table 8, eigenveatentrality of Dede Efendi was

1,000. Also, in Table 10, degree centrality of Dede Efendi with ranked one was 0,133 and

in Table 11, eigenvector centrality of him was 0,912. Therefore, we were curious about the
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relationship between him and his student arsdnetwork. In the Table 2&5imilarity of

Dede Efendi and Dellalzade was ranked one with 0,965. It is known that Dellalzade was

the student of Dede Efendi. Second ranked Hamparsum Limoncuyan also was a student of
Dede Efendi. Sultan lliISel i m ( KI hami ) with ranked three

Efendi increased his reputation with the great support of him. Before the days Dede Efendi

had got his fADedeo title, Dede Efendi was
AZe¢l f ¢ ndrebdhtéer sbieyn@hé mo named composition in
This composition influenced the folk extre

about Dede Efendi for his different melody and tonality structure. Then, Sultan 1. Selim
( K1 hsammoned Dede Efendi to the palace and listened to him. After this event, Sultan
1 T Selim (KI hami) told the head of Me v | e
Then, Dede Efendi was forgiven, and his su
Bey, who learned music from Dede Efendi and Dellalzade. Rank 7 is Zekai Dede. His
teachers were Kazasker Mustafa Kzzet Ef end

Ni kojos Aja was student Dede Efendi and De
arestudst s of Dede Efendi, are teachers of Bol
was student of Hacé Arif Bey, who is not sl
student of Dede Efendi, Zekai Dede, and H
Dellalzaie and Haki m Bey.-Zekairade)iwas Istuderd gf Zdkdl Bdde z

who | earned music from Dede Efendi. Numan /
Mustafa Efendi was student of K°m¢rce¢gzade

Dede Efendi,ant a ki r Aja whom teacher was Dede Ef er

The above findings imply that tempos which are used by composers are influenced from a
teacher student relationship and composer network in general. As it can be observed from

Figure 28, composers are clusterethim center with tempo similarity.

Then, using degree centrality (Freeman, 1978), the tie number of composers upon each
other are shown in Figure 29 with tempo. Average Degree is 99,798. With regard to these
measures, we can say that most of the compbsersised at least one same tempo. Also,
88,99% of composers connected all the other composers in the network. 10,01% of
composers connected 99% of the other composers. 1,01% of composers connected 90% of
the other composers in the network.
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After thesemeasures, data table with tempo is analyzed. In the analysis, it is seen that Ali

kire¢ggani (Dede) has no connection with Hac
Mustafa Efendi, Zaharya, Mahmut Cel al eddin
EbuBekirAj a, K°m¢rc¢gzade Mehmet Efendi H. , and

100 100

Y 90
100 100 499 100 100 100

100 100 100 100

Figure 29 Percentage of Connection between The Composers with Tempo Similarity

In final, Modularity Algorithm (Blondel, et al., 2008) is applied to the tempo similarity
graph of composers. TheRruchterman Reingold and Label Adjust metrics are applied
respectively. In this part, the graph was very difficult for interpretation. Therefore, we used
Average Weighted Degree value 0,6068 as a start point for data and deleted numbers under
0,6068. By his way, we gathered more sensible, visual, and interpretable graph.
Modularity is measured as 0,146. Number of Communities was calculated as 4. The size
distribution graph can be seen in Figure 30. Also, clustered communities can be seen in
Figure 30. The, PageRank Algorithm (Brin and Page, 1998) is applied to the network
with Epsilon = 0.001 and Probability = 0.85 values. Top 20 PageRank values can be seen
in Table 23.
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Figure 30 Modularity of the Composers with Tempo Similarity

Rank Composer PageRank Rank Composer PageRank
1 Sultan I11.Selim (ilhami) 0,0143 6 Muallim ismail Hakk1 Bey 0,0135
2 Baha Bey(Sermiiezzin) 0,0142 7 Kanuni Haci Arif Bey 0,0134
2 Dede Efendi 0,0142 8 Ahmet Irsoy (Hafiz-Zekaizade) 0,0133
3 Haci Faik Bey 0,0140 9 Bimen Sen 0,0132
3 Ali Riza Sengel (Eyyubi) 0,0140 10 Hasim Bey 0,0131
3 Neyzen Ali Riza Efendi(§eyh) 0,0140 10 Tanburi Cemil Bey 0,0131
4 Dellalzade 0,0138 11 Medeni Aziz Efendi 0,0129
4 Tanburi Ali Efendi 0,0138 12 Neyzen Riza Bey 0,0128
5 Rakim Elkutlu 0,0136 13 Nikogos Aga 0,0127
5 Refik Fersan 0,0136 13 Civan Aga 0,0127

Table 23 PageRank the Composers with Tempo Similarity

3.12.3. Parameter Three: Magam and Tempo

As previously studied in the magam and tempo similarity parts, firstly, average weighted

degree is used as a measure method. Average Weighted Degree is 0,4612. Then, OpenOrd
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and Label Adjust metrics are applied respectively. Figure 31 shows the average weighted
degree of the composers with the magam and tempo similarity.

Figure 31 Average Weighted Degree of the Composers with Magam and Tempo Similarity

Table 24 Ranked Mito Max Twenty Composers with Average Weighted Degree with

Magam and Tempo Similarity

Then, using degree centrality (Freeman, 1978), the tie number of composers upon each

other are shown in Figure 32 with magam and tempo mixture. Average Degree is 97,980.
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