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Aragtirma Makalesi

Feldman’in Osmanli-Tiirk miizigi kuramlarinin hesaplamali etnomiizikolojik
acindan sinanmasi

Seyhan Canyakan'

Afyon Kocatepe Universitesi Devlet Konservatuart, A Ifyonkarabisar, Tiirkiye

Makale Bilgisi Oz

Gelis: 16 Haziran 2026 Bu makale, Feldman’in Osmanli-Tiirk miizigine dair alt1 ayr1 kuraminin agik erigimli
Kabul: 27 Temmuz 2026 SymbTr sembolik nota kiilliyaundan (Karaosmanoglu, 2012) alman 149 pesrev ve saz
Online Yaym: 30 Ekim 2026 seméisi ile ii¢ Mevlevi ayini 6rnekleminde, MakamKit adlt hesaplamali miizikoloji analiz
Anahtar Kelimeler motoruyla sinamayi amaglamaktadir. Her ¢aligma, Feldman’in metninden dnceden yon
Walter Feldman belirtilmis hipotezler tiiretmis olup, Spearman sira korelasyonu, besteci-kiimeli bootstrap,
Hesaplamali etnomiizikoloji karma etkili modeller, kor kiimeleme, besteci-gruplu capraz dogrulama ve benzerlik
Makam siralamasi gibi yontemlerle, ¢coklu karsilastirma diizeltmeleri altinda sinamugtir. Bulgular,
Osmanl Tiirk miizigi alti ¢aligma boyunca ortak bir riintii sergiler. Feldman’in ngdrdiigii yonde kararli bir

Sembolik nota analizt kanit higbir sinamada ortaya ¢ikmamis, buna kargilik en tutarli ve tekrar eden sapma,

Seyir
SymbTr 1
Usul karar-yakinsama ol¢iittiniin beklenenin tam tersi yonde hareket etmesidir. Bu ters yonli

terkibden seyre gecisin iki bagimsiz smnamasinda (Caligma 1 ve Caligma 2) ortaya ¢ikan

sinyalin diginda kalan sinamalar ise ya hicbir kararli oriintli tretmemis ya da hig
stnanamamigtir. Usul-ezgi eklemlenmesinin donemsel degisimi (Caligma 3) modern nota
ylizeyinde iz birakmamus; model-nazire iligkisi (Caligma 4) dogrulanmug bir kesif degil,
yalnizca uzman incelemesine aday bir 6ncelik sirast tiretmig; dort donemlik periyodizasyon
(Caligma 5) dogal bir kiime yapist olarak geri kazanilmamig ve yalnizca kaba bir erken/ge¢
ayrimi i¢in sinurlt istatistiksel kanit bulunmug; Birinci Selim’daki bi¢im-tislup iligkisi

alisma 6) ise kaynak nota eksikligi nedeniyle hi¢ stnanamamis ve bir Asama 1 kayitlt
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Geng Bilge Yayncilk tarafindan protokol olarak sunulmustur. Sonug olarak, bu alt ¢aligma Feldman’in etnomiizikolojik

yaymlanmakea olup, acik erigim, tarihsel tezini ¢tiriitmez. Bulgular, modern sembolik aktarim drneklemin ve segilen 6l¢tim
CC BY-NC-ND lisansina sahiptir. vekillerinin sinirlart icinde okunmalidir. Arasurmanin en 6nemli katkist Osmanli-Ttirk

miizigi kuramlarini denetlenebilir, yeniden iiretilebilir bir hesaplamali etnomiizikolojik
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cerceveye tagtmak ve bu gercevenin nerede sessiz kaldigini diiriistge belgelemesidir.
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Canyakan, S. (2026). Feldman’in Osmanli-Tiirk miizigi kuramlarinin hesaplamali etnomiizikolojik agindan
sinanmasl. Tiirk Miizigi, 6(Walter Feldman Ozel Sayist), 25-47. DOI:
https://doi.org/10.5281/zenodo.21673679

Giri
Walter Feldman’in Music of the Ottoman Court: Maka 7}§1, Composition and the Early Ottoman Instrumental
Repertoire (2024) adli galismasi, Osmanli-Tiirk miiziginin bigimsel tarihine dair alan yazinindaki en kapsamli ve en
ayrintilt anlatlardan birini sunar. Feldman’a gore erken dénem ¢algisal repertuvari, 6zellikle pesrev ve saz semaisi gibi
formlar; kisa, tekrarli ve gorece kendi igine kapanan ezgi birimlerinden, yani terkiblerden kuruludur. Bu birimler eser
icinde yer degistirebilir, gerektiginde bagka eserlere de taginabilir. On yedinci ytizyilin ikinci yarisindan itibaren bu

modiiler 6rgii, Feldman’in anlatisinda yerini makamin kendine 6zgti melodik yoriingesi olan seyzr icinde biitiinlegen,
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tek bir yay gibi gerilen bir stireklilige birakir. Bu déntisim Feldman’in metninde hi¢bir zaman tek boyutlu bir egri
olarak sunulmaz: tonal merkezlerin sirasi, usul devriyle ezginin eklemlenmesi, hane miilazime (teslim) diizeni ve nazire
gelenegi, bir eserin tisltbunca yeni bir eser yazma pratigiyle birlikte 6riilen, ¢ok bilesenli bir tarihsel siire¢ olarak
kurulur. Feldman’in 2022 tarihli From Rumi to the Whirling Dervishes: Music, Poetry, and Mysticism in the Ottoman
Empire adli galigmasi ise bu tarihsel-bigimsel okumayi dini-t6ren repertuvarina, 6zellikle Mevlevi ayininin Birinci Selim
boliimiine tagir; burada da bigimsel uzunluk ile bestecinin tarihsel konumu arasinda yonla bir iligki 6ngoriiliir.

Feldman’in ¢aligmasi, tarihsel miizikoloji ile etnomiizikolojinin kesisiminde durur. Onun yéntemi biiyiik 6lgtide
filolojik ve kargilagtirmali-yazmasaldir: on yedinci ve on sekizinci ytizyil edvar literatiirti, giifte mecmualari ve az sayida
hayatta kalan erken nota kaynag: tizerinden kurulan bir yakin okuma pratigine dayanir. Bu y6ntem, Osmanli
musikisinin uzun stire yazilt notadan ¢ok megk (usta-cirak iligkisi icinde bedenden bedene aktarim) yoluyla yasadig: bir
gelenekte, bi¢imsel degisimin izini stirebilmenin neredeyse tek yoludur. Etnomiizikolojinin sozlii/icra-merkezli bakigi
ile tarihsel miizikolojinin belge-merkezli bakist, Feldman’in elinde birbirini diglamaz. Yazili kaynagin seyrekligi onu icra
geleneginin (megk, taksim, gazel) kendi i¢ mantugina yakindan bakmaya zorlarken, elindeki az sayidaki erken nota da
bu okumay biisbiitiin spekiilatif olmaktan ¢ikarir. Ancak bu zenginlik, ayni zamanda bir sinama giigligii de dogurur.
Feldman’in 6nerdigi doniigiim tezleri biiyiik 6l¢tide nesir kanitina ve se¢ilmis 6rnek ¢6ziimlemelerine dayanir. Tezlerin
genis bir repertuvar Orneklemi tizerinde sistematik, denetlenebilir ve yeniden dretilebilir bigimde sinanip
sinanamayacagi sorusu literatiirde biiyiik él¢tide agik kalmugtir. Bu agik soru, tek bir eserin yakin okumasiyla degil, cok
say1da eserin kargilastirmali ve Slgiilebilir bir ger¢evede incelenmesiyle cevaplanabilecek tiirdendir. Tam da bu noktada
hesaplamali yontemler, filolojik okumanin yerine degil, onun yanina, tamamlayici bir arag olarak girer.

Hesaplamali mizikoloji, son on yilda Tirk makam musikisi Gizerine giderek genisleyen bir yontem dagarcig
gelistirmigtir. Bozkurt, Ayangil ve Holzapfel’in (2014) alanin durumunu gozden gegiren ¢aligmasi, bu birikimin
agrliklt olarak makam tanima, perde/koma sistemi ¢éziimlemesi ve yiizeysel benzerlik 6l¢iimii gibi sorular etrafinda
yogunlastigini, buna kargilik tarihsel doniistim iddialarinin sistematik bi¢imde sinanmasina yonelik yontemlerin sinirls
kaldigini géstermektedir. Ayni ¢alisma, sembolik veriden ¢ikarilabilecek bilginin icra pratiginin tagidigs bilginin ancak
bir kesiti oldugunu da vurgular. Bu uyary, el alinan alts ¢aligmanin her birinde yontem ve tartigma boliimlerinin ortak
bir referans noktasidir. Bu makale, tam da bu boglukta dururarak tarihsel etnomiizikolojinin biiyiik anlatsin,
hesaplamali etnomiizikolojinin 6l¢tim araglariyla, denetlenebilir bir stnama zincirine dontigtiirmeyi dener.

Bu sinamanin veri kaynagi, SymbTr olup, Karaosmanoglu'nun (2012) tanittugi, Turk makam mizigi icin
hazirlanmug agik erisimli sembolik nota killiyaudir. SymbTr, geleneksel repertuvardan ¢ok sayida eseri, perde, stire,
usul ve boliim yapisi bilgisiyle birlikte makine-okunur bigimde barindirir ve makam miizigi bilgi erigimi ile hesaplamals
¢oziimleme aragtirmalarinin 6nemli bir béliimiine temel olugturmugtur. Kullanim kogullart ticari olmayan aragtirma
amagli olup auf zorunludur. Bu makalede kullanilan 6rneklem, SymbTr tiirevi bir koleksiyondan segilen pesrev ve saz
semaileriyle sinirlidir ve olasilikli bir tarihsel 6rneklem degildir. Giintimiize ulagma, megk zincirinde yasatilma, notaya
aktarilma, edisyona girme, dijitallegtirilme ve besteciye atfedilme gibi art arda gelen stizgeglerden ge¢mis, secilmis bir
aktarim 6rneklemidir. Ozgiin tarihsel yazmalarin kendisi degil, bu zincirin son halkasidir. Bu temel uyari burada bir
kez ayrintli bigimde kurulmaktadir. Ele alan alt ¢aligma, bu ortak zemine kendi 6rneklemine 6zgii ek sinirliliklars
ekleyerek tartigmaktadir. Bu kiilliyattan Caligma 1-5 i¢in ortak bi¢imde siiziilen 6rneklem 149 pesrev ve saz semaisidir;
eserler besteci atiflarindan tiiretilen dort kaba donem katmanina (1650 6ncesi, 1650-1750, 1750-1850, 1850 sonrast)
yerlestirilmistir. Bu dort katman, Feldman’in kendi metninde sekiz alt doneme kadar inceltilen bir dsnemlendirmenin
kasitlt bir kabalastrmasidir. Katman sinurlart ile Feldman’in anlatusindaki dénem gegisleri arasinda sayfa diizeyinde
birebir bir esleme bu makalede kurulmamistir, dolayisiyla donem katmanlari tizerinden yapilan her sinama Feldman’in
dénemlendirmesinin ancak kaba bir yaklagikligr olarak okunmalidir. Bu katmanlagma eserlerin kesin bestelenme
tarihini degil, besteci yagam araliklarindan tiiretilen bir yaklagik atfi temsil eder ve Srneklemin agirlik merkezi geg
déneme (1850 sonrast) kaymustir. Bu dengesizlik, alt1 ¢aligmanin ortak bir yontemsel sinirliligidir. Calisma 6 ise bu
killiyatin digina gikar: Mevlevi ayini repertuvar: SymbTr’nin kapsaminda olmadigindan, kaynak-izlenebilir bir nota

temini stireci ayrica tanimlanmugtir.
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Bu kiilliyat tizerinde ¢aligan hesaplamali altyapt MakamKit’tir: Tirk halk ve sanat musikisi i¢in gelistirilmis,
makam-farkinda, yeniden kullanilabilir bir Python analiz motorudur. MakamKit bes katmandan olugur. Sembolik
melodik analiz, ses tabanli perde analizi (53 komalr histogramdan tonik ve makam kestirimine), usul/aksak analizi,
giifte-duygu analizi ve benzerlik-kiimeleme-ag ¢iktilar ve bu makaledeki altt ¢aligmanin tamamy, ortak bir hesaplamal
sozliik ve tekrarlanabilir bir islem hatt saglamast i¢in bu motor tzerinden yurttilmistir. Alu calismanin hepsi
motorun yalniz sembolik katmanini kullanmistir: nota dosyalarindan perde, siire, 6l¢ii konumu ve bélim siniri
bilgisini ¢ikaran, bu ham veriden makam-usul iligkisine dair sayisal gostergeler tiireten katmandir. Motorun ses tabanli
perde/makam katmani, usul/aksak katmant ve giifte-duygu katmani bu makale kapsaminda kullanilmamistir. Bu, elde
SymbTr’nin sundugu ses kaydr olmamasindan kaynaklanan bir veri simuridir, yontemsel bir tercih degildir.
MakamKit’in bu makaledeki rolti yorumlayic1 degil 6l¢ticiidiir: motor, nota dosyalarindan tanimlanmug vekil 6lgiitler
tiretir; Olctitlerin Feldman’in kuramsal kavramlariyla (seyir, terkib, nazire) 6rtiisme derecesi her ¢aligmada ayrica ve

acikca tartigtlmaktadir.

Arastirma Problemi

Bu ¢ergevede makalenin aragtirma problemi, Feldman’in genis doniisiim anlatisindan tiretilen alt ayri, sinirlt ve
yanliglanabilir 6nermenin sinanmasidir. Birinci ve ikinci 6nerme, modiiler terkib 6rgiistinden seyir-temelli stireklilige
gegisi iki farkli vekil kiimesiyle ele alir: motif tekrari, ctimle yayilimi ve karar-yakinsama ekseni (Caligma 1) ile bes yonld,
dnceden yon belirtilmis yakinsak seyir gdstergesi ekseni (Caligma 2). Uciincii Snerme, usul devri ile ezginin eklemlenme
Dérdinct 6nerme, model-nazire iligkisinin, yani bir eserin bagka bir esere 6ykiinerek bestelenmesi pratiginin, besteciler
aras1 bir gorgii ag1 olarak hesaplamali benzerlik 6l¢timiiyle 6nceliklendirilebilir oldugu tezidir. Beginci 6nerme,
Feldman’in dért-dénemlik bigimsel periyodizasyonunun, dénem etiketi modele hig¢ verilmeden, eserlerin 6l¢iilebilir
ozelliklerinde bagimsiz olarak (kor kiimeleme ile) geri kazanilabilir oldugu tezidir. Alunci 6nerme ise Mevlevi ayininin
Birinci Selim bélimiinde bigimsel uzunluk ile bestecinin tarihsel konumu arasindaki iligki tezidir; bu 6nerme, agagida
ayrintilandirilacagr gibi, bu makalede bir sonug degil bir sinama protokoli olarak sunulmugtur. Bu alt1 6nerme,
Feldman’in kendi anlatisinda birbirinden ayrt degildir. Ancak her biri farklt bir 6l¢iim mantigy, farkli bir 6rneklem
gereksinimi ve farklt bir sinama tasarimi gerektirdiginden, makale bunlart alti ayri galisma olarak ele almay1 tercih
etmigtir.

Makalenin geri kalani su sekilde diizenlenmistir. Caligma 1 ve Caligma 2, terkibden seyre gecis tezini iki farklr vekil
kiimesiyle -sirasiyla motif tekrari/karar-yakinsama ekseni ve bes yonlii yakinsak seyir gostergesi ekseniyle- sinar. Caligma
3, usul-ezgi eklemlenmesinin donemsel degisimini beg gostergeyle inceler. Caligma 4, model-nazire iligkisini bir hipotez
sinamast degil bir aday 6nceliklendirme denemesi olarak ¢ergeveler. Calisma 5, dort dénemlik periyodizasyonu kor
kiimeleme ve besteci-gruplu siniflandirma ile sinar. Caligma 6 ise diger besinden yontemsel olarak ayrilir: SymbTr
orneklemi degil, kaynak-izlenebilir Mevlevi ayini notalar1 gerektiren bir dogrulayici protokol tasarlar ve bu protokoliin
veri hazirligt agamasinda durdugunu, tarihsel bir sonug tiretmedigini agik¢a beyan eder. Her ¢aligma boliimii, kuramin
Feldman’in metnindeki yerini, kuramin testi i¢in kullanilan 6rneklem ve yontemi ve bulgulari ayni sabit sablonla, kendi
bulgu tablolariyla birlikte sunar; sinirliliklarin konsolide degerlendirmesi ve bulgularin Feldman’in kendi anlatst ile
alan yazintyla tartigtlmasi, ayrt ayri gogaltilmaz, alt1 calismayi birlikte ele alan tek bir Sonug ve Tartigma bélimiinde
toplanir. Makale, alt ¢aligmanin toplu bir okumasiyla, Feldman’in kuramsal mirasinin bu sinama zincirinden nasil
¢iktigina dair bir genel degerlendirmeyle ve tiim ¢aligmalarin ortak kaynaklarini tek bir yerde toplayan bir Kaynakga ile
kapanir.

Calisma 1. Feldman’in modiiler yapidan seyir-temelli siireklilige gegis tezi, eslestirme ve karma modeller
sonrasinda destekleniyor mu?

Kuram 1: Terkibden seyre -modiiler 6rgiiniin ¢oziiliisii
Walter Feldman, Music of the Ottoman Court adli galismasinda Osmanli saray ¢algisal repertuvarinin bigimsel tarihine

dair genis bir dontigiim anlatist kurar (Feldman, 2024). Bu anlatiya gore erken dénem eserleri 6zellikle pesrev ve saz

semaisi gibi ¢algisal formlar- kisa, tekrarli ve gérece bagimsiz ezgici bloklardan, yani terkiblerden kuruludur. Terkib,
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eser i¢inde yer degistirebilen, bagka eserlere de taginabilen hazir bir ezgici birimdir; erken repertuvarin ekonomisi hem
birebir yinelenmeye hem de aralik kalibr korunarak bagka perdeden yeniden baglatilmaya (sekans) dayanir -terkib tek
bir sabit kalip degil, form ve baglama gore degisen bir morfolojik dagarciktir. Bu konum rastlantisal degildir: pegrev,
fasil denen siralt icra butiintintin galgisal agilis pargasidir; terkibin tagmabilirligi bu ¢ergeveleyici islevle de ortiigiir.
Feldman’a gére 17. ytizyilin ikinci yarisindan itibaren bu modiiler 6rgii gevsemeye baglar: ezgici bloklar, makamin
kendine 6zgii melodik yolu olan seyir iginde daha uzun erimli, tek bir yay gibi gerilen bir stireklilige btittinlesir. Seyir;
bir makamn ¢ikicy, inici ya da gikicrinici karakterini, asma duraklarini ve nihayetinde karara -makamin temel
perdesine- baglanis yontinii belirleyen melodik davranis kalibidir.

Feldman’in anlaust bu dontisimi tek bir eksene indirgemez; perde merkezlerinin sirasini, usul ile ezginin
eklemlenmesini, hane-miilazime (teslim) diizenini bu ¢aliymada miilazime ve teslim terimleri hanenin ortak doniis
boliimiini adlandirmak tizere esanlamli kullanilmistir- ve nazire gelenegini birlikte kapsayan ¢ok bilesenli bir tarihsel
stireg 6ngoriir. Bu calisma, o genis anlatinin yalnizca “terkib—seyir ekseni’ni -modiiler tekrar ekonomisinden seyir-
temelli stireklilige gecis Snermesini” stnamay: hedefler. Nazire aglari, usul-ezgi eklemlenmesi ve bolim sinirlarinin
dokusu, bagka 6l¢iit ve veri haznesi gerektirdigi i¢in kapsam digt birakilmigtir. Bozkurt, Ayangil ve Holzapfel (2014),
makam miiziginin hesaplamali ¢6ziimlemesinde kullanilan Sl¢titleri ve agik sorunlari derli toplu bir bigimde ortaya
koymugtur. Karaosmanoglu (2012) ise bu tiir 6lcekli ¢éziimlemelere zemin hazirlayan agik erisimli sembolik nota
koleksiyonu SymbTr’yi tanitmigtir. Bu caligma, tarihsel etnomiizikolojinin biiyiik anlatst ile hesaplamali
etnomiizikolojinin 6l¢tim araglarini tek bir soruda bulugturur:

» Feldman’in modiiler yapidan seyir-temelli stireklilige gecis tezi, modern sembolik aktarimda gozlenebilen

bigimsel izler birakmig midir?

Kuramin Testi
Orneklem, SymbTr tiirevi agik sembolik aktarim koleksiyonundan (Karaosmanoglu, 2012) segilen 149 calgisal eserden

olugur: 82 pesrev ve 67 saz semiisi. Bu eserler 6zgtin tarihsel yazmalar degil, modern notaya aktarilmig temsillerdir.
Incelenen veri, megkten notaya, notadan edisyona, edisyondan dijitale uzanan aktarim zincirinin son halkasidir. Yapisal
olarak bozuk satirlar, sifir stireli igaretler ve nota tagimayan usul-meta satirlari ice aktarma agamasinda ayiklanmigtir. En
az 20 gecerli nota icermeyen kayitlar, besteci eslemesi bulunmayanlar ve dort donem katmanindan birine
yerlestirilemeyenler analiz dig1 birakilmigtir. Dénem katmanlars; 1650 6ncesi, 1650-1750, 1750-1850 ve 1850 sonrast,
besteci atiflarindan tiiretilmistir; kesin bestelenme tarihi degildir. Ik kesim (1650) Feldman’in kendi kronolojisinden
gelir ve yazar modiiler 6rgiiniin ¢6ziilme dontim noktasinit 17. ylizyilin ikinci yarisina yerlestirir; sonraki iki kesim
(1750, 1850) ise aktarimda yogunlagan olgun ve ge¢ katmanlar1 ayirmak i¢indir ve Feldman’in metnindeki daha ayrintil
alt-donemlendirmeyle birebir ortlistiigli gosterilmemistir. Dénem semasi bu 6lgiide bir yaklagikliktr. 149 eser 77
besteciye dagilir ve etkin, bagimsiz gézlem birimi eser degil bu 77 kisilik besteci kiimesidir. Orneklem olasilikli bir
tarihsel 6rneklem degildir: giinimiize ulagma, notaya alinma, edisyona girme, dijitallesme ve besteciye atfedilme
kosullarinin hepsinden ge¢mis, se¢ilmis bir aktarim 6rneklemidir. Erken dénem hiicreleri (1650 6ncesi ve 1650-1750)
5-11 eser tagir; 1750-1850 hiicreleri de 7-14 arasindadir. Bu kii¢tikliik yokluk kanitini 6zellikle kirilgan kilar.
Coziimleme, bu aragtirma dizisinin ortak hesaplamalr altyapist olan MakamKit ile ytratalmugtir. MakamKit,
sembolik nota dosyalarindan her eserin perde ve stire dizisini kurar, perdeleri eserin son perdesine gére goreli hale getirir
ve makam-iligkisel 6zellik Slgiitleri tiretir. Bu ¢aligmada beg vekil 6l¢iit tanimlanmustr: (1) dogrudan tekrar, 3-4 araliklt
motif pencerelerinde mutlak perde dizisinin birebir yinelenme orans; (2) tasinmag (transpoze) tekrar, aralik kalibi ayni,
baslangic perdesi farklt motif yinelemelerinin orany (3) ciémle yayilimi;bolim isaretleriyle ayrilan birimlerin 6l¢ii
cinsinden genisligi; (4) yoringe piiriizliiliigii; eser 12 esit nota-sayilt zaman dilimine boluniip ardigik goreli perde-
merkezi farklarinin ortalama mutlak buyuklagts; (5) karar-yakinsamas son ytizde yirmilik nota kesitinde nihai perdeye
ortalama mutlak uzaklik 4 alinip 1/(1+d) déntigimiiyle 0-1 araligina ¢ekilmis hali; 1’e yaklagmak, eserin son kesitinin
karar perdesi ¢evresinde daha siki toplandigini, yani daha gii¢lii bir yakinsamay: gosterir — dlctit bir mesafe degil, bu

mesafenin tersine ¢evrilmis bir yakinsama skorudur. Bulgulardan 6nce yazilmis bes hipotez, donemlerle birlikte
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dogrudan ve taginmus tekrarin azalmasini, ciimle yayilminin ve karar-yakinsamanin artmasini, yOriinge

plirtizliiligiintin azalmasint 6ngériir. Onceden tanimlanmug birlesik destek &lgiitii sudur: bes gdstergenin en az iicii

beklenen yonde olmali, bunlardan en az ikisinin besteci-kiimeli bootstrap %95 giiven araligs sifirt diglamalidir.

Birincil egilim 6lgiisii Spearman sira iligkisidir (Spearman, 1904); dayaniklilik, besteci-kiimeli bootstrap ile

denetlenmistir (2000 yineleme, sabit tohum; Efron & Tibshirani, 1994). Form bilegiminin karigtirict etkisini ayiklamak

icin iki ek denetim kurulmustur: makamxusulxform tabakalarinda en yakin uzunluklu erken-geg eser ¢iftlerinin

Wilcoxon isaretli sira testiyle (Wilcoxon, 1945) kargilastirilmasi, yalnizca 12 ¢ift kurulabilmigtir. Ve besteci rastgele

kesisimli, makam/usul varyans bilegenli bir karma etkili model (Laird & Ware, 1982). Coklu kargilagtirmalar

Benjamini-Hochberg yontemiyle (%5 yanlis kesif orani) diizeltilmistir (Benjamini & Hochberg, 1995); form-ayr

egilim tablosunda pesrev ve saz semisi ayr1 beger testlik diizeltme ailesi olarak ele alinmigtir.

Bulgular
Tablo 1. Dénem ve forma gére 6rneklem buytikliikleri ile bes 6l¢titiin medyan degerleri.
Dénem Form n Dogrudan tekrar | Taginmig tekrar | Ciimle yayilimi, | Yoriinge Karar-yakinsama
(medyan) (medyan) 6l¢ii (medyan) piiriizliligi (medyan)
(medyan)
1650 6ncesi Pegrev 9 0,497 0,069 2,243 10,842 0,043
1650 6ncesi Saz semaisi 5 0,730 0,038 2,188 12,856 0,049
1650-1750 Pegrev 11 0,553 0,036 1,632 10,135 0,062
1650-1750 Saz semaisi 7 0,697 0,034 2,241 9,410 0,051
1750-1850 Pegrev 14 0,527 0,080 0,614 10,817 0,046
1750-1850 Saz semaisi 7 0,506 0,052 2,300 11,709 0,042
1850 sonrast Pegrev 48 0,483 0,085 0,883 12,953 0,039
1850 sonrast Saz semaisi 48 0,626 0,043 3,215 9,583 0,036
Orneklemin agirlik merkezi ge¢ donemdedir — 149 eserin 96’s1 1850 sonrast katmanma diger — ve erken

hiicrelerin kii¢tikliigii (1650 6ncesi/1650-1750’de 5-11, 1750-1850’de 7-14 eser) bu tablodaki hi¢bir farkin tek bagina

egilim kanit sayillamayacagini gosterir.

Tablo 2. Havuzlanmig dénem egilimi ve besteci-kiimeli bootstrap sonuglari (n=149).

Olgiit Spearman p p Kiimeli egim %95 GA Bootstrap p BH q
Dogrudan tekrar -0,089 0,278 -0,009 [-0,030; 0,017] 0,458 0,630
Taginmug tekrar 0,058 0,483 -0,002 [-0,009; 0,008] 0,660 0,630
Ciimle yayilim: 0,055 0,504 0,888 [-0,926; 2,669] 0,302 0,630
Yériinge piirtizZlGligh 0,037 0,656 0,336 [-0,446; 1,229] 0,386 0,656
Karar-yakinsama -0,325 <0,001 -0,005 [-0,010; -0,002] <0,0005 <0,001

Havuzlanmis 6rneklemde dort ol¢iitiin giiven

aralig sifirt kapsar; tek kararli egilim karar-yakinsamada goriilir,

fakat yon HS’in 6ng6rdgi artigin tersinedir (donem ilerledikge eserin son kesiti karara daha gevsek yaklagmaktadir).

Tablo 3. Form-ayri dénem egilimi (pesrev n=82, saz semiisi n=67; her form kendi i¢inde beger testlik diizeltme ailesi).

Olgiit Form Spearman p p %95 GA BH q
Dogrudan tekrar Pegrev -0,150 0,179 [-0,043; 0,010] 0,224
Taginmug tekrar Pegrev 0,195 0,079 [-0,010; 0,016] 0,196
Ciimle yayilim1 Pegrev -0,108 0,335 [-3,514; 0,676] 0,335
Yériinge piirtizZlGligh Pegrev 0,174 0,117 [-0,198; 1,849] 0,196
Karar-yakinsama Pegrev -0,269 0,015 [-0,010; -0,001] 0,073
Dogrudan tekrar Saz semaisi -0,145 0,243 [-0,039; 0,017] 0,404
Taginmug tekrar Saz semaisi -0,039 0,757 [-0,009; 0,007] 0,757
Ciimle yayilim1 Saz semaisi 0,292 0,017 [1,210; 6,427] 0,041
Yériinge piirtizZlGligh Saz semaisi -0,061 0,622 [-1,529; 1,824] 0,757
Karar-yakinsama Saz semaisi -0,419 <0,001 [-0,011;-0,002] 0,002

Pesrev tarafinda higbir egilim %5 yanlis kesif oranini agarak anlamli kalmaz. Saz semaisinde ise iki hareket goriiliir:

karar-yakinsamadaki azali diizeltme sonrasi saglam kalir (q=0,002), ctimle yayilimindaki artig da kendi ailesi i¢inde %5

esigini gecer (q=0,041) — tezle uyumlu tek kismi ve forma 6zgii sinyal budur.
gigint geger{q y gu siny

Tablo 4. Eslesmis 12 ciftte ge¢—erken farklar1 (makam xusulxform tabakalarinda uzunlugu en yakin erken-geg eser

ciftleri).
Olgiit Erken ort. Geg ort. Ort. fark Wilcoxon W p BHq
Dogrudan tekrar 0,654 0,635 -0,019 39,0 1,00 1,00
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Taginmug tekrar 0,048 0,045 -0,003 38,0 0,970 1,00

Ciimle yayilim1 2,156 2,975 0,819 22,0 0,204 0,339
Yériinge piirtizZlGlagh 9,844 8,483 -1,361 22,0 0,204 0,339
Karar-yakinsama 0,055 0,041 -0,014 7,0 0,009 0,046

En siki denetimde — makam, usul ve formu sabit tutan eglestirmede — diizeltme sonrasi tek anlamli fark yine karar-
yakinsamadadir (q=0,046); tekrar dl¢iitlerinde ortalama ve medyan isaretleri ters yonliidir, bu da 12 ciftlik kigiik

orneklemde ug deger duyarliligina igaret eder.

Tablo 5. Besteci rastgele kesisimli karma etkili modelin yakinsama durumu (n=149, 77 besteci).

Olgiit Yakinsama Dénem katsayisi
Dogrudan tekrar Hayir —
Taginmug tekrar Hayir —
Ciimle yayilim1 Hayir —
Yériinge piirtizZlGlagh Hayir —
Karar-yakinsama Hayir —

3

Karma model, bes 6l¢iitiin beginde de “No module named ‘statsmodels.formula™ hatastyla yani istatistik yazilimi
katmaninda eksik kalan bir bagimlilik nedeniyle hi¢ calismamis ve hi¢bir donem katsayist kestirilememigtir. Bu yiizden
karma model, besteci ile makam/usul gevresini ayr1 birer etki olarak smayan bagimsiz bir kanit kaynagi olarak
kullanilamamaktadir. Terkib-seyir ekseninde geriye kalan {i¢ bagimsiz sinama, havuzlanmis egilim, form-ayri egilim,
eslesmis ciftler birlestirildiginde tutarlt bicimde ortaya ¢ikan tek 6riintii, karar-yakinsamanin dénemlerle beklenenin
tersine azalmasidir; buna saz semaisine 6zgi, sinirli bir ctimle-yayilimu sinyali eglik eder.

Ozetle, bes vekil dlciitten yalnizca karar-yakinsama ii¢ bagimsiz stnamada (havuzlanmig egilim, form-ayri egilim,
eslesmis ciftler) tutarlt ve diizeltme sonrast anlamli kalmig, fakat dngoriilen yoniin tersine hareket etmistir; saz

semaisinde ctimle yayilim1 ise forma 6zgi, kismi bir ek sinyal gostermistir.

Calisma 2. Feldman’in seyir Orgiitlenmesinin tarihsel biitiinlesmesi tezi, bes yonlii sayisal gosterge ile
sinandiginda destekleniyor mu?

Kuram 2: Seyrin biitiinsel tarihsel kodifikasyonu
Onyedinci ytizyilin ikinci yarisindan itibaren erken dénemin bagimsiz terkiblerinin, eserin bagindan sonuna uzanan

bir makam-seyri Orglitlenmesinin pargalarina donigtiigini 6ne siirer. Bu dontigiim, terkib, seyir, usul-ezgi
eklemlenmesi, hane-miilazime diizeni ve nazire iligkilerinin (bir eserin bagka bir esere 6ykiinerek bestelenmesi) birlikte
yer degistirdigi ¢ok bilesenli bir stire¢ olarak kurulur; tek boyutlu bir “ilerleme” degildir. Bu ¢aligma, bu genis tezin
yalnizca bir bilegenini, seyir yoriingesinin 6rgiitlenmesinin besteci dénemleri boyunca modern aktarimda izlenebilir
olup olmadigint stnamay1 hedefler.

Bu tarihsel 6nermeden beg yonlii, 6nceden y6n belirtilmis bir hipotez seti tiiretilir. Seyir biitiinlestikce (H1)
yoriingenin pirizlaligintin ezginin pencereden pencereye tonal sigramalarinin azalmasi, (H2) yon degistirme
sayisinin seyreklesmesi, (H3) eserin son boliimiintin karar perdesi ¢evresinde daha siki 6rgtitlenmesi (karar-yakinsama),
(H4) hane/milazime sinirlarinin iki yanindaki hareket yoniiniin daha sik 6rtiismesi ve (HS) sinirin iki yanindaki perde
dagilimlarinin birbirine daha ¢ok benzemesi beklenir. Bu beg hipotezin tek tek degil, birlikte ayni yonii gostermesi
“destek” Sl¢iitii olarak tanimlanmugtir: ¢oklu yakinsak gecerlilik ilkesi, herhangi bir gostergenin rastlantiyla anlaml
¢ikmasinin genis bir “seyir tarihsel olarak biitiinlesmistir” hitkmiine déntigmesini engellemek i¢in bilingli bir tercihtir.
Bu gergeve, seyri “cikici/inici” gibi statik bir siniflandirma etiketinden ¢ikarip eser boyunca izlenen bir zaman dizisine

dondtgtiirerek, Feldman’in tarihsel iddiasini denetlenebilir bir sinamaya agar.

Kuramin Testi

Orneklem, SymbTr tiirevi agik sembolik nota kiilliyatindan (Karaosmanoglu, 2012) alinan 149 eserden pegrev ve saz
semaisinden, Osmanli saray calgisal repertuvarinin iki temel formundan olugur; bu eserler 77 besteciye atfedilmitir.
Analiz birimi tekil nota degil eserdir; en az yirmi gegerli nota igermeyen, besteci eslemesi bulunmayan veya dért dsnem

katmanindan birine yerlestirilemeyen kayitlar dislanmistir. Dénem, eserin kesin bestelenme tarihi degil, bestecilerin
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yasam araliklarindan tiiretilen dort atif katmanidir: 1650 dncesi (14 eser), 1650-1750 (18 eser), 1750-1850 (21 eser) ve
1850 sonrast (96 eser). Bu ti¢ kesim noktasi (1650, 1750, 1850) Feldman’in metnindeki daha ayrnuli alt-
dénemlendirmesinin (bkz. Caligma 5) analitik bir sadelestirmesidir; kaynak makalede bu sinirlarin Feldman’in hangi
sayfa/pasaj diizeyindeki donem gegisine kargilik geldigi ayrica gosterilmemistir, dolayisiyla dénem katmanlart burada
yaklagik bir ¢er¢eve olarak okunmalidir. Hane/miilazime/serhane sinirina dayanan iki gosterge (H4, HS) icin alt
orneklem 132 eserdir; 17 eser yapisal boliim isareti tasimadigindan bu gostergelerin disinda kalmustr. Orneklemin
se¢ilmis-aktarim niteligi yukarida (Giris) tartigilmugtir; burada yalnizea haurlaulmalidir ki 6rneklemin yaklagik tigte ikisi
1850 sonrasina atiflidir.

Analiz, MakamKit adli hesaplamali motorla yapilmugtir. Makam-farkinda, sembolik ve ses tabanli katmanlart
bulunan, agik kaynaklt bir Python kiitiiphanesidir. Bu ¢aligmada yalnizca sembolik katmant kullanidmugtir: eser, esit
nota sayili on iki pencereye bolinmds, her pencerede notalarin stireleriyle agirliklandirilmig ortalama perde, 53 komali
sistemde ve eserin son yazili perdesine goreli olarak hesaplanmistir. Bu ortak temsil tizerinden beg gosterge tiiretilmistir:
yoriinge puriizlaligi (ardigtk pencere merkezleri arasindaki mutlak farklarin ortalamast, birim koma), yon degistirme
sayist (ardistk merkez farklarinin isaret degisimi sayisi), karar-yakinsama skoru son begte birlik kesitteki notalarin son
yazilt perdeye ortalama mutlak uzaklig1 4 olmak tizere, 1/(1+d) formilayle 0-1 araligina déntgtiiriilen bir Yakinsama
skorudur (mesafenin kendisi degil, mesafenin tersinden tiiretilir); skor 1’e yaklagtik¢a ezgi finale siki kenetlenir, 0’a
yaklastik¢a finalden uzak kalir, boliim sinirinda y6n stirekliligi (hane/miilazime/serhane sinirinin iki yanindaki sekizer
notalik baglamin hareket yont agisindan ortiigme orani) ve bolim sinirinda perde dagilim: benzerligi (sinirin iki
yanindaki perde kullanim profillerinin benzerligi).

Istatistiksel strateji i¢ katmanlidir. Birincil sinama, sirali dért donem ile her gosterge arasindaki Spearman sira
korelasyonudur (Spearman, 1904). Bu katsay1, donem ilerledikge gostergenin diizenli bir y6n izleyip izlemedigini -1 ile
+1 arasinda 6zetler; dogrusallik varsayimi tagimaz. Etki yoniiniin saglamligi, Calisma 1’de tanimlanan besteci-kiimeli
bootstrap prosediiriiyle denetlenmistir (Efron ve Tibshirani, 1994; gosterge basina 2.000 yineleme, sabit tohum
20260720, %95 giiven araligt %2,5-%97,5 ytzdeliklerinden) bu, tiretken bir bestecinin ¢ok sayidaki eserinin yapay bir
kesinlik yaratmasini 6nlemek i¢indir. Bes test aynt anda yapildigindan ¢oklu kargilastirma denetimi uygulanmistur:
Bonferroni diizeltmeli egik o = 0,01 (0,05/5) olarak belirlenmistir; ayrica Benjamini-Hochberg (1995) yanlis-kesif-orant
diizeltmesi hesaplanmis ve agagida Tablo 2.1’ BH q stitunu olarak eklenmistir (karar-yakinsama skoru Calisma 1 ve
Calisma 3’te de Sl¢tilmisgtiir; her ¢aliyma burada kendi beg-testlik diizeltme ailesini ayr1 tanimlamaktadir, bu nedenle
ayni gosterge i¢in ¢alismalar arasinda farkli q degerleri goriilebilir). En kii¢tik donem hiicrelerinde %5 anlamlilik ve %80
gli¢ diizeyinde saptanabilecek asgari etki biytiklugi, hiicre bytkligiine gore degisir: standart Fisher z yaklagimiyla,
1650 6ncesi hiicresinde (n=14) |p| = 0,69, 1650-1750 hiicresinde (n=18) |p| = 0,62 olarak hesaplanmistir. Bu, erken
dénemde orta biytkliikte bir egilim ger¢ekten var olsa bile mevcut tasarimin onu géremeyecegi, yalnizca ¢ok giiglia
egilimleri yakalayabilecegi anlamina gelir. Ana géstergelerin tek bir 6l¢tim parametresine (on iki pencere, son beste
birlik kesit) bagli olup olmadigint denetlemek icin ayrica bir duyarlilik analizi yapilmugtir: ti¢ pencere sayis1 (8, 12, 16)

ve lig son-kesit orani (%10, %20, %30) altinda dokuz kombinasyonda yeniden hesaplama.

Bulgular

Tablo 6. Bes seyir gostergesinin dénem egilimi (n = 149; boliim gostergeleri n = 132)
Gosterge n [ p Egim (d6nem %95 GA alt %95 GA p_boot BH q Beklenen yon Gozlenen yon

bagina) iist uyumlu mu
Yoriinge piiriizliligii 149 | 0,037 | 0,656 | 0,336 20,418 1,319 0,371 0,820 | azabg(H1) | Hayr
Yén degistirme sayist 149 0,085 | 0,304 | 0,150 -0,027 0,409 0,100 0,507 azalig (H2) Hayir
Karar-yakinsama skoru 149 - <0,0 -0,005 -0,010 -0,002 <0,0005 0,000 artig (H3) Hayir*
0,325 | 01 259

Bolim  simirinda  yon | 132 - 0,849 | -0,019 -0,060 0,055 0,569 0,849 artig (H4) Hayir
stirekliligi 0,017
Bolim  smurinda  perde | 132 0,146 | -0,027 -0,078 0,010 0,144 0,365 artig (HS) Hayir

dagilimi benzerligi 0,127

*Yalnizca bu satirda tersinme istatistiksel olarak anlamlidir (p < 0,001; BH q = 0,000259); diger dort satirda nokta tahmini beklenenin tersi ydnde olmakla birlikte

anlamlilik diizeyine ulagmaz.
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Bu tablo, bes gostergenin dordiinde donemler arasinda kararli bir egilim bulunmadigini gésterir: giiven araliklart
stfirin iki yanina tagar. Son iki stitun ise ayr1 bir driintiiye isaret eder: bes hipotezin (H1-HS) besi de, noktasal p tahmini
diizeyinde, Feldman’in 6ngérdiigi yoniin tam tersi igarete sahiptir. Bu begli tersinme yalnizca karar-yakinsama
skorunda istatistiksel olarak anlamlidir (p = -0,325, p < 0,001) ve bu gosterge hem Bonferroni diizeltmeli esigin (o =
0,01) hem de Benjamini-Hochberg yanlig-kesif-oran1 diizeltmesinin (BH q = 0,000259) altinda kalarak anlamliligini
korur; diger dort gostergenin BH q degerleri (0,365-0,849 araliginda) diizeltme sonrast da anlamsiz kalir. Bu sonug, tek
bir gostergenin rastlantiyla ters ¢tkmasindan ¢ok, oriintiiniin tamaminin ayni yonde durdugunu gostermektedir;

ayrintist Sonug ve Tartigma’da ele alinacakur.

Tablo 7. Dénem x form hiicrelerinde gésterge medyanlart

Dénem Form n Piiriizliiliik Yon degisimi Karar- Yon siirekliligi | Dagilim
yakinsama benzerligi
1650 dncesi pesrev 9 10,842 6,0 0,043 0,286 0,443
1650 6ncesi saz semaisi 5 12,856 6,0 0,049 0,429 0,370
1650-1750 pesrev 11 10,135 5,0 0,062 0,310 0,374
1650-1750 saz semAisi 7 9,410 6,0 0,051 0,429 0,434
1750-1850 pesrev 14 10,817 6,0 0,046 0,050 0,495
1750-1850 saz semAisi 7 11,709 6,0 0,042 0,292 0,373
1850 sonrast pesrev 48 12,953 6,0 0,039 0,268 0,445
1850 sonrast saz semaisi 48 9,583 6,0 0,036 0,357 0,326

Bu tablo, havuzlanmis sonucun tek bir formdan kaynaklanmadigint denetler: karar-yakinsama medyani hem
pesrevde hem saz seméiisinde en yiiksek degerine 1650-1750 hiicresinde ulagir ve 1850 sonrasinda diger, diisis iki
formda da ortaktr ama bu, donemler arast dogrusal bir azalma degil, ortada bir tepe yapip sonra gerileyen bir

orintudir.

Tablo 8. En az dort eserle temsil edilen makamlarda gosterge medyanlart

Makam n Piiriizliiliik Yon degisimi Karar-yakinsama | Yon siirekliligi Dagilim
benzerligi
acemdsgiran 6 14,970 5,5 0,031 0,667 0,380
beyati 5 6,841 7,0 0,048 0,375 0,577
bselik 4 9,220 5,0 0,047 0,482 0,382
ferahfeza 5 20,643 6,0 0,021 0,227 0,415
hicaz hiimayun 4 9,641 6,0 0,050 0,364 0,450
hicazkar 6 10,476 5,5 0,041 0,488 0,514
hiiseyni 7 8,402 6,0 0,047 0,264 0,450
hiizzam 4 10,315 7,0 0,049 0,411 0,672
kiirdilihicazkar 5 9,934 6,0 0,033 0,000 0,494
mahur 7 13,675 6,0 0,031 0,400 0,370
muhayyer 4 10,563 5,0 0,043 0,000 0,042
nevi 4 8,446 5,5 0,043 0,238 0,364
nihavent 6 13,006 6,5 0,037 0,375 0,326
rast 4 14,606 6,0 0,037 0,000 0,521
sabi 6 9,889 6,5 0,050 0,429 0,265
segih 5 9,440 5,0 0,064 0,294 0,545
ugsak 5 7,242 6,0 0,065 0,191 0,284

Dénemler arast makam bilesiminin sabit olmadigt bir kiilliyatta, Tablo 8’deki havuzlanmig egilimin donemin mi
yoksa makam karisiminin mi eseri oldugu sorusuna iceriden bakar: piirtizlilitk medyan: burada 6,841 (beyati) ile

20,643 (ferahfeza) arasinda degisir bu aralik, Tablo 9°daki d6nem hiicreleri arasindaki farktan ¢ok daha genistir; bu da

makam kimliginin, gosterge degerlerini donem kimliginden daha gii¢lii ayirt ettigini diigtindiriir.

Tablo 9. Pencere sayisi ve son-kesit oranina gore duyarlilik analizi (p ve p; n = 149)

Pencere Son kesit Piiriizliiliik p (p) Yon degisimi p (p) Karar-yakinsama p (p)
8 %10 0,083 (0,314) 0,060 (0,466) 20,438 (<0,001)
8 %20 0,083 (0,314) 0,060 (0,466) 20,325 (<0,001)
8 %30 0,083 (0,314) 0,060 (0,466) -0,318 (<0,001)
12 %10 0,037 (0,656) 0,085 (0,304) -0,438 (<0,001)
12 %20 0,037 (0,656) 0,085 (0,304) 20,325 (<0,001)
12 %30 0,037 (0,656) 0,085 (0,304) -0,318 (<0,001)
16 %10 0,063 (0,444) 0,025 (0,765) -0,438 (<0,001)
16 %20 0,063 (0,444) 0,025 (0,765) 20,325 (<0,001)
16 %30 0,063 (0,444) 0,025 (0,765) -0,318 (<0,001)
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Bu duyarlilik tablosunun dokuz satirinin tamamu igin ayr1 bir ham veri kaydi sonug dosyasinda (results JSON)
bulunmamaktadir; tablo yalnizca kaynak makale metnine dayanilarak aktarilmigtir ve bagimsiz olarak yeniden
hesaplanamamigtir. Dogrulanabilen tek satir “12 pencere / %20 son kesit” kombinasyonudur bu, tanim geregi Tablo
2.1’in ana sonuglariyla birebir orttigtir ve i¢ tutarliligr teyit eder. Geri kalan sekiz satirda bildirilen degerler bu
dogrulanmig ¢apa noktasiyla tutarli bir 6riintd sergilese de, ham hesaplamalari burada bagimsiz olarak stnanamamugtir;
dolaysiyla “karar-yakinsamanin ters yonli egilimi dokuz kombinasyonun tamaminda ayaktadir” bigimindeki
dayaniklilik okumasi, dogrulanmis tek nokta &tesinde ihtiyatla degerlendirilmelidir. Partizliliik ile yon degistirme
gostergelerinin hi¢bir kombinasyonda anlamli bir egilim Giretmedigi ise, dokuz satirin tamaminda p-degerinin 0,05’in
tizerinde kalmasiyla tutarlidir ve bu noktada ayrica bir dayaniklilik iddias: 6ne stiriilmemektedir.

Ozetle, bes gostergenin dordi (pirizlilik, yon degistirme, boliim sinirinda yon siirekliligi, boliim sinirinda perde
dagilim1 benzerligi) donemler arasinda kararlt bir egilim gostermezken, istatistiksel olarak anlamli kalan tek gosterge
olan karar-yakinsama skoru beklenen yontin tersine hareket etmektedir; bes hipotezin tamami noktasal tahmin

diizeyinde Feldman’in 6ngérdiigii yoniin tersi igarete sahiptir.

Calisma 3. Feldman’in usul-melodi iligkisinin tarihsel doniisiimii tezi, modern nota yiizeyinde bes
gostergeyle sinandiginda destekleniyor mu?

Kuram 3: Usul devri ile ezginin eklemlenme bi¢iminin dénemsel degisimi

Feldman’a (2024) gore erken donem pesrev ve saz seméilerinde ezgi usul devrine siki sikiya bagliyken, on yedinci
yiizyilin ikinci yarisindan itibaren bu bag gevser ve ezgi, usul devrini agan, makamun seyri i¢inde biitiinlesen daha uzun
soluklu bir diigtinceye yerini birakir. Bu ¢aligma tezin yalnizca bu bilegenini sinar; tonal merkez sirasi, hane-miilazime
stirekliligi, nazire iligkileri ve repertuvarin donemlere ayrilmasi gibi diger bilegenler kapsam digindadur.

Feldman’in anlatsinda usul yalnizca bir sayma diizeni degildir; diim ve tek vuruglarinin agirlik hiyerarsisiyle
yasayan, mesk yoluyla bedenden bedene aktarilan bir zaman 6rgtisidiir. Erken dénem ezgisi bu 6rgiiye siki sikiya
yaslanirken, ge¢ donem ezgisi 6rgiiniin tizerinde daha serbestge siiziiliir. Bu aragturma sorusu su bi¢imde kuruldu:
melodik fikirlerin usul déngiistinti ve 6l¢ii sinirlarint agma bigimi, eserlerin besteci atflarindan tiiretilen tarihsel donem
katmanlariyla birlikte degisiyor mu? Bu soruyu sayisal olarak sinayabilmenin gii¢liigii bagtan kabul edilmelidir: tarihsel
usul, kaydedilmemis bir vurug agirligiyla yagarken, elimizdeki veri yalnizca modern notanin 6l¢ti ¢izgisi ylizeyini verir.
Bozkurt, Ayangil ve Holzapfel (2014), hesaplamali makam aragtirmalarinin genel bir sinirina isaret eder: sembolik
notadan ¢ikarilabilen bilgi, icra pratiginin tagidigr bilginin ancak bir kesitidir. Bu ¢alijmada bu sinur 6zellikle usul
boyutunda keskinlesir — diim ve tek vuruglarinin géreli agirligi, yani usulii bir sayma diizeninden bir zaman 6rgiisiine
dondigtiiren sey, hi¢bir sembolik nota biciminde kodlanmaz; yontem bu boslugu bagtan kabul ederek kurulmugtur.
Kuramin Testi
Orneklem, modern notaya aktarilmig a¢ik sembolik nota kiilliyaundan, SymbTr koleksiyonunun (Karaosmanoglu,
2012) tiirevinden olusur. Incelenen iki ¢algisal form pesrev ve saz semaisi repertuvarin ekirdegini olugturur ve hane—
miilazime mimarisi sayesinde usul-melodi iliskisinin izlenebilecegi dogal bir alan sunar. En az 20 gegerli nota
icermeyen, besteci eslemesi bulunmayan veya dort auf katmanindan birine yerlegtirilemeyen kayitlar analiz dist
birakildy; ice aktarma katmant ayrica yapisal olarak bozuk satirlary, sifir stireli igaretleri ve nota tagimayan usul istbilgi
satirlarint miizikal olaylardan ayiklamustir. Bu stizgegten sonra kalan 6rneklem 149 eserdir: besteci auflarina gére 1650
oncesi 14, 1650-1750 arast 18, 1750-1850 aras1 21, 1850 sonrast 96 eser; toplamda 77 farkli besteci temsil edilmektedir.
Killiyattaki 67 saz semaisinin tamam1 Aksak Semai usultindedir bu form—usul yapigikligt yontem boliimiinde ayrica
ele alinacaktir. Orneklemin segilmis-aktarim niteligi yukarida tartiglmigtur.

Analiz, MakamKit adl1 hesaplamali motorla yiiriitiildii. MakamKit, sembolik nota dosyalarint (SymbTr tiirevi)
okuyarak perde, siire, 6l¢li konumu ve boliim sinurt bilgisini ¢ikaran, bu ham verilerden makam ve usul iligkisine dair
say1sal gostergeler tireten bir analiz aracidir. Bu ¢alisma igin beg gosterge (G1-GS5) tanimlandi. G1, 6l¢ii gizgisini agan
baglantt oranidir. Ardigik ses olaylarr arasindaki baglantilarin 6l¢ti sinirint kapsama orani. G2, nihai perde-6l¢ti sonu
ortiismesidir. Eserin ana perdesi tizerindeki ses olaylarinin 6l¢ii sonuna denk gelme orant. G3, vurug baglangici faz

entropisidir. Nota baglangi¢larinin 6l¢ti ici fazinin, en ytiksek olast degere normalize edilmis Shannon entropisi. G4,
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ctimle yayilimidir — ardigik ctimle/boliim sinrlar arasi uzakligin 6lgii cinsinden ortalamast. G5, boliim sinirt kapanig
oranidir. Hane, miilazime ve serhane sinirlarinda kapanig davraniginin orani. Bu son gosterge yalnizca bélim sinir
isareti tagtyan eserlerde hesaplanabildiginden 6rneklem biiyiikliigii 149 degil 132°dir.

Tezden bes yonli hipotez tiiretildi, hepsi 1650 6ncesinden 1850 sonrasina dogru beklenen yonde: H1 (baglant1
orani artar), H2 (nihai perde-6l¢ti sonu 6rtiismesi azalir), H3 (faz entropisi artar), H4 (ciimle yayilimi genigler), HS
(boliim sinurt kapanig orani azalir). Kuramsal destek igin 6nceden tanimlanan 6l¢iit suydu: beg gostergenin en az ¢,
beklenen yénde ve besteci etkisi hesaba katldiginda kararli bir dénem egilimi gostermelidir. Birincil egilim testi, sirals
dort donem katmani ile her gosterge arasindaki Spearman sira korelasyonuydu (Spearman, 1904). Egilimin
dayaniklilig, yukarida tanimlanan besteci-kiimeli bootstrap prosediiriiyle (2.000 yineleme, sabit tohum 20260720,
%95 gliven araligr ytizdelik yontemiyle [%2,5-%97,5 dilimler]) sinand1 (Efron ve Tibshirani, 1994). Bes ayri siralt test
yapildigindan p-degerleri Benjamini-Hochberg yontemiyle (Benjamini ve Hochberg, 1995) duzeltildi. Karar
okumasinda hi¢bir 6l¢iit tek bagina belirleyici sayilmadi: yon, bootstrap egimi, giiven araligimmn sifiri kapsayip

kapsamadigs, bootstrap p-degeri ve diizeltilmis q-degeri birlikte degerlendirildi.

Bulgular

Tablo 10. Bes usul-ezgi gostergesi icin donem egilimi stnamalari (havuzlanmig, n=149; boliim kapanigt i¢in n=132).
Gosterge n Spearman p P Bootstrap egimi %95 giiven aralig1 Bootstrap p Diizeltilmig q (BH)
Olgii cizgisini agan baglant: orant 149 0,000 0,999 | -0,019 [-0,053,0,025] | 0,352 0,999
Nihai perde—ol¢ii sonu Srtiismesi 149 0,001 0,991 -0,000 [-0,021, 0,014] 0,997 0,999
Vurug baglangic1 faz entropisi 149 0,130 0,114 | 0,004 [-0,001, 0,011] 0,123 0,570
Ciimle yayilim (6l¢ii) 149 0,055 0,504 | 0,888 [-0,832,2,691] | 0,287 0,840
Boliim sinurt kapanis orani 132 -0,089 0,313 -0,023 [-0,104, 0,034] 0,510 0,782

Tablo, bes gostergenin hicbirinde dénemler boyunca kararlt bir yén bulunmadigmni géstermektedir; ilk iki
gostergede iliski pratik olarak sifir diizeyindedir, en gii¢lii aday olan faz entropisinde (p=0,130) beklenen yonde hafif
bir kipirti goriilse de given araligi sifirt kapsamakta ve ¢oklu sinama diizeltmesinden sonra higbir bulgu ayakta

kalmamaktadir (tiim g-degerleri 20,570).

Tablo 11. Dénem x form hiicrelerinde bes gostergenin medyanlari.

Dénem Form n Baglant1 oran1 Nihai perde—olgii sonu Faz entropisi Ciimle yayilimi Boliim kapanigi
1650 dncesi Pegrev 9 0,829 0,152 0,989 2,243 0,400
1650 dncesi Saz seméisi 5 0,721 0,060 0,962 2,188 0,714
1650-1750 Pegrev 11 1,000 0,163 0,993 1,632 0,633
1650-1750 Saz seméisi 7 0,644 0,048 0,961 2,241 0,714
1750-1850 Pegrev 14 0,571 0,112 0,992 0,614 0,429
1750-1850 Saz seméisi 7 0,645 0,125 0,961 2,300 0,500
1850 sonrast Pegrev 48 0,645 0,118 0,995 0,883 0,429
1850 sonrast Saz semaisi 48 0,792 0,096 0,979 3,215 0,545

Bu betimsel ¢6ziimleme, havuzlanmig testin gizledigi dalgalanmay1 ortaya koyar: 1650-1750 arast pesrevlerde
baglantt oran1 medyani tam 1,0’a ulagirken 1750-1850 arasinda belirgin bigimde geriler ve 1850 sonrasinda yeniden
yiikselir; ayn1 donemde ctimle yayilimi da en diigiik degerine iner. Bu “cukur” tek dénemliktir ve iki ucu eski diizeye
donen bir V bi¢imi ¢izdiginden, kalict bir doniisiim sinyali olarak okunamaz dénemlerin usul bilesimindeki farklilikla

agiklanabilecek bir dalgalanmadir.

Tablo 11. Usul bagina eser sayist ve bes gdstergenin medyanlari®

Usul n Baglant1 oran1 Nihai perde—olgii sonu Faz entropisi Ciimle yayilimi Boliim kapanig
Aksak Semai 67 0,745 0,091 0,976 2,695 0,571
Devr-i Kebir 25 0,636 0,118 0,992 0,598 0,317
Muhammes 13 0,750 0,091 0,994 0,770 0,300
Fahte 8 0,540 0,136 0,995 0,818 0,429
Hafif’ 8 0,571 0,127 0,989 0,729 0,321
Cenber 4 0,911 0,193 0,996 1,938 0,514
Cifte Diiyek 4 0,663 0,089 0,992 0,777 0,750
Diiyek 4 0,818 0,221 0,993 4,950 0,429
Agir Dityek 3 0,582 0,095 0,986 2,234 0,500
Darb-1 Fetih 3 0,667 0,136 0,992 0,277 0,250

% n23 olan usuller; tek eserli usuller makalede ayrica listelenmistir
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Tablo 11 gostergelerin gergekte neyi ol¢tiigiine dair bir ipucu tagir: baglanti oran1 Cenber’de (0,911) Aksak
Semai’ye (0,745) gore, Aksak Semai de Devr-i Kebir (0,636) ve Fahte’ye (0,540) gore daha ytiksektir. Bu siralama,
usuliin dongii uzunluguyla rtiisiir — uzun dongiilii usullerde ezginin ¢izgiyi asmadan genisleyecek alant daha fazladir.
Dolayistyla gostergenin dénemden ¢ok usul dongii uzunlugunu yansitiyor olmasi, agagida tarugilacak alternatif bir
acgiklamadir.

Ana bulgu sudur: beg gostergenin hi¢biri donemler boyunca kararlt bir yén géstermemistir; en giiglii egilim aday:
olan G3 dahi (p=0,130, p=0,114, diizeltilmis q=0,570) belirsizlik sinirlart igcinde kalmigtir ve gliven araligt sifirt
kapsamaktadir. Coklu sinama diizeltmesinden sonra hi¢bir bulgu ayakta kalmamustur.

Dolaystyla havuzlanmug egilim testleri, betimsel tablolarda gézlenen dénem ve usul bazli dalgalanmalara kargin, dort

dénem katmani boyunca istatistiksel olarak kararli bir yén ortaya koymamugtir.

Calisma 4. Feldman’in model—nazire iliskisi tezi, hesaplamali benzerlik siralamasiyla uzman incelemesine
aday iiretebilir mi?

Kuram 4: Model-nazire iligkisinin hesaplamal1 6nceliklendirilmesi

Walter Feldman, Music of the Ottoman Court adli ¢alismasinda erken Osmanlt ¢algisal repertuvarinin dénigiimini

tek ¢izgilik bir “ilerleme” olarak resmetmez (Feldman, 2024). Onun anlatusinda kisa, tekrarli ve gorece bagimsiz
terkibler — birkag 6l¢iiliik, kendi icinde kapalt ezgi birimleri — zamanla daha uzun streli bir makam seyri igcinde
bitiinlesir; bu siiregte usul devriyle ezginin bagi, hane-miilazime diizeni ve besteciler arast model-nazire iligkileri
birlikte degisir. Nazire, bir eserin iislibunca yeni bir eser yazma pratigidir; aynen kopya ile tamamen 6zgiin yorum
arasindaki genis bir alan1 kaplar. Nazire yazan besteci modelin makamin, usuliinii, cogu zaman bi¢im planini ve seyir
gorglistinti paylasir, ama ezgi malzemesini kendi ctimleleriyle yeniden kurar. Feldman’in anlatisinda nazire yalnizca bir
benzerlik etiketi degil, repertuvarin besteciler arasinda nasil dolagima girdigini gésteren iligkisel bir kanittur.

Nazirenin kékeni burada anilmaya deger bir gerilim tagir: pratik, edebiyat tarihinde gifteye ve aruz veznine baglt
bir Osmanli siir gelenegi olarak dogmugtur — bir sairin bagka bir sairin gazeline ayn1 vezin, kafiye ve mazmun diizeniyle
yeni bir siir yazmasidir. Feldman bu terimi giiftesiz, saf ¢algisal formlara (pesrev, saz semaisi) tagirken, edebi nazirenin
sozciik-vezin-kafiye eksenini makam-usul-seyir eksenine dontigtiriir (Feldman, 2024). Bu aktarimin kendisi
Feldman’in metninde sorgusuz birakilmaz, ama burada da tartiglmadan gegilmemelidir: bir siire yazilan nazire
dinleyicide dogrudan tanmabilir s6zel/vezinsel bir yanki birakirken, ¢algisal bir nazirenin izi yalnizca yapisal ve seyirsel
dokuda aranabilir — dolayisiyla olgtilen “yapisal parmak izi benzerligi”nin nazireyi zayif yakalamasi, yontemin
basarisizligindan ¢ok, edebi kavramin ¢algisal alana aktarilirken kendi dogrulama 6l¢iitiini de degistirmis olmasindan
kaynaklanityor olabilir.

Bu kuramin hesaplamali miizikoloji i¢inde test edilmis bir yeri neredeyse yoktur. Bozkurt, Ayangil ve Holzapfel
(2014), Turk makam muizigi Gizerine sembolik veriyle yapilan hesaplamali aragtirmalarin son on yilda makam tanima,
usul ¢6ziimleme ve yiizeysel benzerlik 6lctimiinde ilerleme kaydettigini, ama bu birikimin nazire gibi ¢ok katmanli —
bi¢im plany, seyir yiiriiyiisii ve doku gorgiisiinii birlikte gerektiren — bir iliskiyi 6nceliklendirme aracina gevirmedigini
belirtir. Caligma 4’tin aragtirma sorusu buradan dogar: makam, usul, bicim ve seyir benzerligi tizerinden olast nazire
¢iftleri, uzman incelemesi i¢in dnceliklendirilebilir mi? Bu soru bilingli olarak bir hipotez sinamasi degil, bir aday
onceliklendirme denemesi olarak ¢ergevelenir; “yeni nazireler bulundu” iddiast tagimaz. Dogrulanmug nazire etiketi
hi¢bir modern kiilliyatta yoktur; dolaysstyla test edilebilecek olan Feldman’m tarihsel tezinin kendisi degil, bu tezin
notada iz birakmast beklenen ytizeysel vekilleridir: aynt makam-usul-form paylagimi, benzer yapisal doku istatistikleri
ve benzer seyir yiirtiytigleri.

Kuramin Testi

Orneklem, SymbTr tiirevi agtk sembolik koleksiyondaki (Karaosmanoglu, 2012) pesrev ve saz seméileriyle sinurlidir;
analiz birimi nota degil eserdir. Ug digslama kuralt uygulanmistir: en az 20 gegerli nota igermeyen kayitlar, besteci
eslemesi bulunmayan kayitlar ve dort auf katmanindan birine yerlegtirilemeyen kayitlar elenmigtir. Kalan 6rneklem
149 eser ve 77 bestecidir; eserler besteci atfina gére dort dsnem katmanina ayrilmisur (1650 6ncesi 14, 1650-1750 arast
18, 1750-1850 aras1 21, 1850 sonrast 96 eser)." Bu dért kesim noktasi (1650, 1750, 1850), besteci yagam araliklarindan
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tiretilmis, caligmalar arasinda ortak bir konvansiyondur; Feldman’in kendi anlatisindaki daha ayrintli dénem
gegislerinin kaba bir yaklagikligidir ve metnindeki kesin yil sinirlarinin birebir karsiligr oldugu iddia edilmemektedir.
Orneklem, olasilikl bir tarihsel drnekleme degildir; seilmis-aktarim niteligi ve bunun hedef popiilasyonu nasil
daralttug Girig’te ayrintilandirilmistur.

Analizi yiirtiten MakamKit, SymbTr tiirevi sembolik notayr okuyup makam, usul ve form tistverisiyle esleyen, eser
diizeyinde yapisal ve seyirsel 6znitelikler ¢ikaran bir hesaplamali analiz motorudur; bu ¢aligmada iki katmanlt bir
benzerlik 6l¢timii igin kullanilmigtir. Birinci katman, yapisal parmak izi benzerligidir: dogrudan tekrar, aktarilmig
tekrar, seyir piirtizltligi, karar-yakinsama, bélim kenari benzerligi, boliim yon stirekliligi, 6l¢ii ¢izgisi baglanti orani,
ezgisel yogunluk ve ses alani (koma) olmak tzere dokuz 6zellik z-standartlagtirilip (eksikler 6rneklem ortancasiyla
doldurularak) kosiniis benzerligiyle karsilastirilmustir. Tkinci katman, yériinge benzerligidir: her eser on iki esit dilime
boliinmiis, her dilimde stire-agirlikli perde agirlik merkezi hesaplanmis, standartlagtirilmig on iki noktalik egriler
arasinda kisitsiz klasik dinamik zaman bitkme (DTW) uzakligr Sl¢tilmistiir (Sakoe ve Chiba, 1978); toplam maliyet
24’e boliniip e”(—uzaklik) dontigiimiiyle 0-1 araligina gevrilmigtir. Birlesik puan, %65 parmak izi ve %35 yoriinge
agirhigiyla bu iki benzerligin toplamidir; agirliklar dogrulanmig nazire etiketi bulunmadigr i¢in optimize edilmemis,
kesif tercihi olarak ilan edilmigtir. Adaylar yalnizca ayni makam-usul-form hiticreleri i¢indeki eser ¢iftlerinde
aranmugtir; bu filtre kargilasurilabilirligi arurirken, farklt usul ya da forma dénustiiriilmiis ger¢ek nazireleri bagtan
diglar. Siralamanin sagligini denetlemek igin tek bir istatistiksel test planlanmigtir: ayni-bestecili giftlerin puanlarinin
farkli-bestecili ciftlerden yiiksek olup olmadigini sinayan tek-yonlt Mann-Whitney U testi. Agirlik segiminin
stralamay1 ne Sl¢iide belirledigini gérmek icin ayrica dort alternatif agirlik profili (%25/%75, %50/%50, %65/%35,
%75/%25) altinda siralama yeniden hesaplanmus ve referans profille (%65/%35) karsilagtrilmigtir. Tam benzerlik
degerleri 3 ondaliga yuvarlanmigtir; siralama hatt1 tamamen belirleyicidir, rastgele 6rnekleme veya model kurma

icermez.

Bulgular
Tarama, ayni makam-usul-form hiicrelerinde 34 kargilagtirilabilir eser ¢ifti tiretmistir. En yiiksek birlesik puan 0,885,
en diisiik 0,068°dir.

Tablo 12. Birlesik puana gére ilk 10 nazire adayi gifti (34 ¢iftin tamamu veri paketinde).

Sira Makam Usul Form Eser A Eser B Parmak izi | Yoriinge Birlesik
benzerligi benzerligi puan

1 Segih Aksak Semai saz semaisi k1807 - Hizir Aga k1808 - Néyi Osman Dede 0,896 0,863 0,885

2 Ussak Aksak Semai saz semaisi k2123 . Dede Salih | k2125-Neyzen Aziz Dede 0,907 0,718 0,841
Efendi

3 Hiiseyni Aksak Semai saz semaisi k0793 - Lavtact Andon k0795 - Tatyos Efendi 0,942 0,641 0,837

4 Nihavent Aksak Semai saz semaisi k1454 - Mesut Cemil k1455 - Vecdi Seyhun 0,877 0,683 0,809

S Hicaz Hiimayun Aksak Semai saz semaisi k0596 - Tanburi Isak k0597 - Veli Dede 0,746 0,747 0,746

6 Beyati Aksak Semai saz semaisi k0190 - Kanuni Omer k0191 - Néyi Osman Dede 0,770 0,695 0,744
Efendi

7 Saba Aksak Semai saz semaisi k1717 - Neyzen Aziz | k1718-Zaharya 0,741 0,739 0,740
Dede

8 Beyati Aksak Semai saz semaisi k0190 - Kanuni Omer k0192 - Mistrlt Udi Ibrahim | 0,777 0,660 0,736
Efendi Efendi (“Arap”)

9 Ussak Aksak Semai saz semaisi k2124 - Kantemiroglu k2125 - Neyzen Aziz Dede 0,746 0,708 0,733

10 Segih Devr-i Kebir pesrev k1764 - Nayi Osman k1765 - Neyzen Yusuf Paga 0,635 0,861 0,714
Dede

Birlesik puan formiilt kalemle dogrulanabilir (birinci satir: 0,65 x 0,896172 + 0,35 x 0,862931 = 0,884538 =~
0,885). Listedeki en ¢arpict bulgu siitunlarda degil altliktadir: 34 iftin higbiri ayn1 besteciye atfedilmemistir.

Tablo 13. Benzerlik tanilamast: ayni-bestecili kontrol denetiminin sonucu.

Gosterge Deger
Kargilagtirilabilir ¢ift sayst 34
Ayni bestecili gift say1s: 0
Ayni bestecili iftlerin ortanca puan: —
Farkli bestecili giftlerin ortanca puant 0,589
Farkli bestecili giftlerin ¢eyrekler agikhigs (C1=0,246; C3=0,728) 0,482
Mann-Whitney U —
Tek yonlii p (ayni besteci daha yiiksek) —

* Kontrol ¢ifti bulunmadigindan hesaplanamamugtir.
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Siralamanin saghigini denetlemek i¢in planlanan tek test, havuzda ayni besteciye ait tek bir ¢ift bile bulunmadig icin
¢alistirilamamigtir; bu durum bir yontem basarisizligindan ¢ok, saz semiisi tiirtintin besteci bagina genellikle tek eser

tretme geleneginin dolaysiz bir sonucudur.

Tablo 14. Aday havuzunun yapis (34 cift tizerinden)

Gosterge Deger
Makam-usul-form hiicresi sayst 21
Tek ift igeren hiicre 16

Ug cift iceren hiicre 4

1 (Mahur)
48 (kiilliyatin %32,2’si)
101 (kiilliyatin %67,81)

Alu gift ieren hiicre

Havuzdaki eser sayist

Higbir ¢ifte giremeyen eser

Aksak Semai usullii saz semaisi gifti 30 (%88,2)
Devr-i Kebir usullii pegrev gifti 4(%11,8)
Parmak izi benzerligi aralig: —0,344 ... 0,942
Yériinge benzerligi araligs 0,634 ... 0,863
Birlegik puan aralig: 0,068 ... 0,885

Havuzun i¢i dengesizdir: 149 eserin Ggte ikisi higbir ¢ifte girmez ve ciftlerin onda dokuzu tek bir usul-form
kombinasyonuna, Aksak Semai usullii saz semaisine diiger. 1ki bilesenin ayirt etme giici de farklidir: parmak izi
benzerligi neredeyse zit kutuptan (-0,344) giclii 6rtiismeye (0,942) uzanirken, yoriinge benzerligi dar bir banda
(0,634-0,863) stkismugtir; bu, on iki noktalik yumusgak egrilerin dogustan birbirine benzedigine ve yoriinge bileseninin

tek bagina ayirt edici gictintin sinirl kaldigina isaret eder.

Tablo 15. Agurlik profiline duyarlilik: referans profil (%65 parmak izi / %35 yoriinge) ile kargilagtirma.

Agirlik profili (parmak izi/y6riinge) Sira korelasyonu (referansla) Ilk 10 Srtiigmesi
%25 / %75 0,924 0,8
%50 / %50 0,992 1,0
%65 / %35 (referans) 1,0 1,0
%75 / %25 0,997 1,0

Siralama, agirlik segimine goérece dayaniklidir: yoriinge bilesenine agir1 agirlik verildiginde (%75) bile sira
korelasyonu 0,92’nin tizerinde kalir ve ilk-10 listesinin en az sekizi degismez; parmak izi agirligr arttkea (%50 ve tizeri)
ilk-10 listesi tamamen sabitlenir. Bu, listenin tepesindeki adaylarin tek bir keyfi agirlik se¢iminin Griinii olmadigini, iki
bilesenin ¢ogunlukla ayn1 yonde isaret ettigini gosterir; ama siralamanin dayanikli olmast, siralamanin dogru oldugu
anlamina gelmez veTablo 13’teki bog kontrol hiicreleri bu ayrim1 haurlatur.

Ozetle, tarama 149 eserlik kiilliyattan 34 kargilastirilabilir ift iiretmis, bu ciftlerin hicbirinde ayn1 besteci yer

almamug ve siralama dort farkli agirlik profili altinda biiytik dl¢tide kararlt kalmigtir?.

Caligma 5. Feldman’in dort-donem donemlendirmesi, tarih ve besteci ad1 gizlenmis miizikal 6zelliklerden
kor kiimeleme ile geri kazanilabiliyor mu?

Kuram 5: Dort donemlik bicimsel periyodizasyon

Walter Feldman, Music of the Ottoman Court: Makam, Composition and the Early Ottoman Instrumental Repertoire

(2024) adli eserinde, Girig'te 6zetlenen terkib-seyir dontigimiind tek bir dogrusal “ilerleme” olarak degil, tonal
merkezlerin sirasi, usul devriyle ezgi arasindaki bag, hane-miilazime siirekliligi ve nazire iligkileri gibi birbiriyle
eszamanli ilerleyen bilesenlerin ortak evrimi olarak ele alir. Caligma 5’1 dogrudan ilgilendiren veche, bu doniistimiin
nihayetinde repertuvarin dénemlere ayrilabilirligini de igermesidir: Feldman’m kendi donemlendirmesi sekiz alt
doneme kadar inceliktir; ancak kuramin temel iddiasi, bu dénemlerin yalniz arsiv kronolojisinde degil, eserlerin kendi
bi¢imsel dokusunda da okunabilir izler birakmis olmasidur.

Bu iddia, tarihsel miizikolojide sik¢a kargilagilan bir epistemik soruna isaret eder: Gslup donemlendirmesi
¢ogunlukla belge, biyografi ve gelenek aktarimina dayanir; eserin kendi i¢ yapisinin bu dénemlendirmeyi bagimsiz

olarak dogrulayip dogrulamadigr ayrica sinanmaz. Feldman’in kurami, eger dogruysa, dénem bilgisi saklandiginda dahi

? Dénem kirilim1 ve besteci sayist (77), sonug veri dosyasinda ayr1 bir alan olarak bulunmadigindan yalnizea toplamlart (149) {izerinden dolaylt bigcimde

dogrulanabilmistir.
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eserlerin ol¢tilebilir 6zelliklerinin (motif, seyir, bolim yapist, usul-melodi eklemlenmesi) déneme gére ayrisabilir bir
oriinti sergilemesini 6ngoriir. Calisma 5 bu 6ngoriiyi, Feldman’in kuraminin kendisini degil, ondan tiiretilen sinirlt
ve yanliglanabilir bir alt-Gnermeyi sinayarak ele alit: taribh ve besteci adr gizlendiginde, miizikal ozellikler donem
atiflarini yeniden kurabiliyor mu?

Bu formiilasyonun iki 6nemli sinirt bagtan belirtilmelidir. Birincisi, kullanilan veri 6zgiin 17.-18. ytizyil yazmalari
degil, modern notaya aktarilmis agik sembolik nota killiyatidir; bagimsiz degisken eserlerin kesin bestelenme tarihi
degil, besteci atiflarindan tiiretilen dért genis donem katmanidir. Ikincisi, Feldman’in “Osmanli-Tiirk @islubunun
Persianate cevreden ayristig1” tezi bu caligmada dogrudan test edilmemistir; boyle bir stnama Iran ve Transoksanya
pisrev repertuvarindan bir kargilagtirma korpusu gerektirir ve bu korpus veri setinde bulunmamaktadir. Sinanan, bu
genis tezin ¢ok daha dar bir 6nkoguludur:

» Modern aktarimdaki ¢algisal repertuvar, atfedilen dénemleri tagtyan Sl¢iilebilir bir bigimsel yap: gésteriyor

mu?

Kuramin Testi
Orneklem. Analiz, 149 pesrev ve saz semaisinden olugan bir drneklem iizerinde yiiriitiilmiigtiir. Eserler, modern notaya

aktarilmug, agik bi¢imde erisilebilen bir sembolik nota killiyatindan (Karaosmanoglu, 2012’nin tanimladigs tiirde bir
kaynak; ticari olmayan aragtirma kullanimy, atuf zorunlu) alinmigtir. En az yirmi gegerli nota igermeyen, besteci eglemesi
bulunmayan veya dért auf katmanindan birine yerlestirilemeyen kayitlar analiz digt birakidmistir. Analiz birimi
bagimsiz nota degil, eserin bitiiniidiir. Nihai 6rneklem dért dénem katmanina s6yle dagilmaktadir: 1650 6ncesi 14
eser, 1650-1750 arast 18 eser, 1750-1850 arast 21 eser ve 1850 sonrast 96 eser; toplam 77 farkli bestecinin eserlerinden
olugmaktadir. Bu dagilimin belirgin dengesizligi, 6zellikle erken donem hiicrelerinin kii¢ikliigii (14 ve 18 eser) ileride
ayr1 bir sinirlilik olarak tartigilmaktadir. Bu d6rt sinirin Feldman’in kendi anlatisindaki hangi donem gegislerine birebir
kargilik geldigi kaynak metinde sayfa diizeyinde gosterilmemektedir; kullanilan dért dsnem katmani, Feldman’in sekiz
alt doneme kadar uzanan ince taneli dénemlendirmesinin kaba bir yaklagikligidir ve birebir bir esleme olarak
sunulmamaktadir,

Bu 6rneklemin Feldman’in kastettigi tarihsel evrenin olasiliklt bir 6rneklemesi olmadigr giris boliimiinde ayrintili
tartigtlan secilmis-aktarim niteligini burada da tagidigi, 6zellikle vurgulanmalidir: sonuglarin hedef kiitlesi “biittin
Osmanli ¢algisal repertuvar” degil, tanimlanan aktarim zincirinde gézlemlenebilen eserlerdir.

MakamKit ile ozellik grkarims. MakamKit, Tiirk makam miizigi icin geligtirilmis, sembolik ve ses tabanli cok
katmanli bir hesaplamalr analiz motorudur; bu ¢alismada yalniz sembolik katmani kullanilmistir. Her eserden su 6zellik
aileleri ¢cikarilmistr: (i) aralik motifleri: ti¢ ve dort aralikli pencerelerde dogrudan ve transpoze tekrarlarin ayrimy; (ii)
seyir yoriingesi: eser esit nota-sayili on iki pencereye boliinerek her pencerede stire-agirlikli goreli perde merkezi, ardigik
pencereler arasi yoriinge piiriizlligt, yon degisim sayist ve son beste birlik kesitte nihai perdeye yakinsama derecesi
hesaplanur; (iii) boliim sinirlari:hane, miilazime/teslim ve serhane olarak isaretlenen gegislerde sekiz notalik baglamlarin
histogram benzerligi ve y6n stirekliligi; (iv) usul-melodi eklemlenmesi:nota baglangicinin 6l¢ii ici fazi, 6l¢ii ¢izgisini agan
nota olaylari, nihai perdenin 6l¢ii sonuna denk gelisi ve boliim araliklarinin 6l¢ii cinsinden yayilimi. Bu él¢timlerin
higbiri tarihsel usul vurug agirliklarinin veya 6zgtin icra tavrinin dogrudan karsiligr degildir; yalniz modern notalama
yiizeyinin Sl¢iilebilir zaman ve perde 6rgtistinii temsil eder.

Koy tasarim. Kiimeleme modeline besteci adi, donem etiketi, eser bagligr veya tarih hicbir bicimde verilmemistir;
yalniz motif, seyir, bolim, usul-melodi, yogunluk, ambitus ve uzunluk o&zellikleri kullanilmugtir. Ozellikler
standartlagtirildiktan sonra k=2’den k=8¢ kadar KMeans, elli farkli rastgele baglangicla caligtirilmugtir. Kiime ic sikiligt
silhouette katsayist (Rousseeuw, 1987) ile; kiimelerin dort donem etiketiyle dig uyumu diizeltilmis Rand indeksi ARI
(Hubert ve Arabie, 1985) ve normalize kargilikli bilgi NMI ile dl¢tilmigtiir. Bu iki 6l¢iim ayri sorulara cevap verir:
silhouette, verinin kendi i¢inde dogal adalar olugturup olusturmadigini; ARI ve NMI ise (bu adalar varsa) onlarin

tarihsel donemlerle 6rtiistip Srtiigmedigini gosterir.
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Sinsflandirma. Kimelemeden bagimsiz olarak, muzikal 6zelliklerin donem bilgisini tagtyip tagimadigr besteci-
gruplu bes katli capraz dogrulamayla ayrica sinanmugtir. Ayni bestecinin eserleri hi¢cbir zaman ayni anda hem egitim
hem test katinda yer almamugtir; bu 6nlem, modelin besteci imzasini (kiisel tislup) donem sinyali sanmasini engellemek
icindir. Dért dénemin tiimii i¢in dengeli dogruluk raporlanmu; ayrica erken iki donemi (1650 6ncesi ve 1650-1750)
ge¢ iki dénemden (1750-1850 ve 1850 sonrast) ayiran daha kaba bir ikili siniflandirma igin rastgele orman (random
forest; Breiman, 2001) tabanli ROC-AUC hesaplanmustir, 500 agag, yaprak bagina en az iki 6rnek ile. Bu ikili ayrim,
Feldman’in sekiz donemlik 6zgiin donemlendirmesinin tam bir testi degildir; yalniz kaba bir erken/ge¢ gradyaninin
varligini sinar.

Belirsizglik denetimi. Tim tanilamalar i¢in besteci-bloklu permiitasyon testi (1.000 yineleme, sabit rastgele tohum
20260720) ve besteci-bootstrap %95 giiven araliklart hesaplanmistir (Efron ve Tibshirani, 1994); her ikisinde de ayni
besteciye atfedilen eserler birlikte yeniden 6rneklenmis, boylece tretken bestecilerin yapay kesinlik yaratmast
onlenmigtir. Permiitasyon testinde her yinelemede karistirilan yalnizca besteci—dénem atamasidir (bir besteciye ait
tiim eserler o yinelemede ayni rastgele donem etiketini alir); kiimeleme etiketleri ile ¢apraz-dogrulanmus siniflandirma
tahminleri ve olasiliklart sabit tutulur — yani KMeans ve rastgele orman modelleri her yinelemede yeniden egitilmez,
yalnizca gozlenen (sabit) model ¢ikust rastgele donem atamalariyla yeniden kargilagtirilir. Bu tasarim, sabit model
¢iktsinin rastgele bir donem atamasindan beklenenden daha yiiksek uyum gosterip gostermedigini sinar; modelin
kendisinin rastgele etiketlerle yeniden egitildiginde benzer bir uyumu dretip tiretemeyecegini stnamaz. Bu ayrim,

agagidaki Sinirliliklar boliimiinde raporlanan p-degerlerinin olast iyimserligi bakimindan ayrica ele alinmaktadir.

Bulgular
Tablo 16. Kiime sayis1 taramasi, k=2-8
k Silhouette ARI (d6rt donem) NMI (d6rt donem)
2 0,1349 0,0164 0,0338
3 0,1136 0,0522 0,0651
4 0,1149 0,0462 0,0746
5 0,1146 0,0150 0,0720
6 0,1149 0,0299 0,0702
7 0,1174 0,0289 0,0812
8 0,1110 -0,0036 0,0813

En ytiksek i¢ sikilik iki kiimeli ¢6ziimde goriilmekte, fakat 0,1349 diizeyindeki bu deger diigiik kalmaktadir ve 6zellik
uzayinda belirgin dogal adalar bulunmadigina isaret eder; hi¢bir k degerinde ARI dért donemle giiglii bir 6rttigmeye
yaklasmamaktadir.

Tablo 17. Capraz dogrulama karigiklik matrisi, dort dénem (n=149)

Gergek dénem Tahmin: 1 Tahmin: 2 Tahmin: 3 Tahmin: 4
1 (1650 6ncesi, n=14) 0 1 0 13
2(1650-1750, n=18) 0 4 3 11
3(1750-1850, n=21) 1 3 0 17
4 (1850 sonrast, n=96) 2 2 3 89

Model, dért donemden hicbirini giivenilir bigimde ayirt edememekte, eserlerin biyiik ¢ogunlugunu dénem
etiketinden bagimsiz olarak d6rdiincii sinifa (1850 sonrasi) yonlendirmektedir; bu egilim, en kalabalik sinifin (n=96)

diger tigiine oranla yapisal agirligindan kaynaklaniyor olabilir.

Tablo 18. Dénemlendirme tanilama 6zeti (n=149, besteci sayis1=77)

Olgiit Deger
Dort ddnem dengeli dogruluk 0,2873
Erken/geg ikili ayrim ROC-AUC 0,6976
ARI (k=4) 0,0462
NMI (k=4) 0,0746
Silhouette (k=4) 0,1149
Permiitasyon tekrar sayist 1.000
Permiitasyon tohumu 20260720
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Dért dénem siniflandirmasinin dengeli dogrulugu (0,2873), rastlanti tabani olan 0,25’in yalniz sinurlt Slgtide
tzerindedir; buna kargilik erken/ge¢ ikili ayrimin ROC-AUC degeri (0,6976) daha belirgin bir sinyale isaret

etmektedir, Tablo 19°daki belirsizlik denetimi bu ayrimin istatistiksel olarak da tutarlt oldugunu gosterir.

Tablo 19. Belirsizlik ve permiitasyon denetimi

Tanilama Gozlenen %95 besteci-bootstrap GA Permiitasyon p
Dére kiimeli ARI 0,0462 [0,0076, 0,1194] 0,0020
Dért kiimeli NMI 0,0746 [0,0418, 0,1711] 0,0040
Dort ddnem dengeli dogruluk 0,2873 [0,2392, 0,3844] 0,1159
Erken/ge¢ ROC-AUC 0,6976 [0,5807, 0,8019] 0,0060

Permiitasyon p-degerleri, ARI ve NMD’nin rastlantisal etiket dagilimlarindan istatistiksel olarak ayrildigini
(p=0,0020; p=0,0040) fakat bu ayriligimn mutlak baytkligintn kiigtk kaldigini gosterir; dort dénem dengeli
dogrulugu icin permiitasyon testi anlamlilik esigini ge¢memektedir (p=0,1159), oysa erken/ge¢ ROC-AUC
istatistiksel olarak tutarli bir sinyal tagimaktadir (p=0,0060) — bu, ¢alismanin “kaba bir tarihsel gradyana sinirlt destek”
sonucunun sayisal temelidir.

Ozetle, bulgular ince taneli bir dsnemsel bigimlenmenin modern notada bulunamadigini, buna kargilik daha kaba

bir erken/geg tarihsel gradyanin izinin stiriilebildigini géstermektedir.

Calisma 6. Feldman’in Mevlevi ayini Birinci Selim’da bigcimsel uzunluk ile tarihsel iislup arasindaki iliski
tezi, kaynak-ankrajli bir dogrulama protokoliiyle stnamaya hazir mi?

Kuram 6: Birinci Selim’da bi¢im-iislup iliskisi

Walter Feldman, From Rumi to the Whirling Dervishes: Music, Poetry, and Mysticism in the Ottoman Empire (2022)
adli kitabinda Mevlevi ayininin Birinci Seldim bélimiinii, bestecinin teknik birikimi ile miizikal vizyonunun en yogun
bi¢imde gézlemlenebildigi bir alan olarak okur. Feldman’a gére Birinci Selim’in bi¢imsel uzunlugu ile ait oldugu
bestecinin tarihsel konumu arasinda y6nlii bir iliski vardir: kadim veya erken 6rneklerde anonim Diigih Ayini gibi
misra ve terenniim boliimleri birka¢ devr-i revin ¢evrimi iginde derli toplu diizenlenirken, daha ge¢ donem
bestecilerinde melodik ctimlelerin ¢evrim sinirlarint agmasi ve makam bolgesinin genislemesi beklenir. Bu okuma,
yalnizca 6l¢ii sayisinin artmasina indirgenebilecek ytizeysel bir gozlem degildir; Feldman’in vurguladigi, uzun erimli
melodik diigtincenin usul ¢evrimini kapsayarak yeniden 6rgiitlenmesi, yani séz—usul-seyir iligkisinin bestecinin elinde
daha karmagik bir mimariye kavugmasidir.

Kuram, ti¢ unsurun e zamanlt izlenmesini gerektirir: ciimle sinirinin nerede bittigi, bu sinirin devr-i revin
cevrimiyle iligkisi ve makam bolgesinin (geckinin) kag kez degistigi. Feldman’in (2022) basilt metni bu unsurlar1 Diigih
ve Beyati ayinleri i¢in kismi bi¢imsel agiklamalarla destekler. Saba Ayini i¢inse notalarin kendisini basmaz; okuru web
ekine ve Irsoy’un Mevlevi Ayinleri (cilt 11, s. 565-568) kaynagina yonlendirir. Irsoy’un bu derlemesi i¢in makalenin
ve kaynak dokiimanlarin higbirinde tam bir bibliyografik kiinye (yazarin tam adi, yaym yili, yaymevi)
bulunmadigindan, bu ¢aligma kaynagi yalnizca Feldman’in (2022) atf1 tizerinden, cilt ve sayfa bilgisiyle anilmaktadur.
Feldman’in 2024 tarihli Music of the Ottoman Court eseri de bu galigma paketinin kaynakcasinda yer almakla birlikte,
Birinci Selim’a iligkin tez dogrudan 2022 kitabindan tiiretilmistir.

Bu ¢ergeveden hareketle aragtirma sorusu soyle kurulmustur: kaynakla dogrulanmig Diigih, Beyati ve Saba Birinci
Selim notalarr ayni 6l¢iim s6zlesmesiyle kodlandiginda, kronolojik sira (a) ctimlelerin devr-i revin ¢evrimlerini agmast
ve (b) bagimsiz makam bolgelerinin cogalmast yéniinde betimsel bir 6riintii iiretir mi? Ug 6nceden tanimls hipotez bu
soruyu igler hale getirir. H1, kronolojik sirada uzman-kodlu ortalama ctimle uzunlugunun (devr-i revin cinsinden)
arttgini 6ngoriir; H2, en az bir usul ¢evrimi sinirint kapsayan ctimlelerin oraninin arttigint 6ngériir; H3 ise bagimsiz
uzman makam-bolgesi etiketlerinden hesaplanan bélge/gecki sayisinin artugini 6ngériir. Karar kurali 6nceden
sabitlenmigtir: {i¢ gosterge de beklenen yondeyse sonug descriptive_support, en az biri ters yondeyse
descriptive_counterexample olarak kaydedilecektir. Ug vaka s6z konusu oldugundan p-degeri veya niifus genellemesi
tiretilmesi zaten planlanmamugtir. Bu, Feldman’in 6nerdigi iligkiyi se¢ilmig-vaka diizeyinde bir replikasyon denemesi

olarak konumlandirir, olasilikli bir 6rneklem iddiasi olarak degildir.
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Kuramin Testi
Orneklem, kronolojik ve kuramsal kargitlik gézetilerek ti¢ vaka ile sinirli tutulmugtur: anonim ve kadim kabul edilen

Diigih Ayini (erken dénem), Kdcek Mustafa Dede’ye atfedilen Beyati Ayini (orta dénem) ve Ismail Dede Efendi’nin
1823 tarihli Saba Ayini (ge¢ donem, kesin tarihli). Bu t¢lii, Feldman’in tezinin ima ettigi erken—ge¢ kargitligint hem
kronolojik hem kuramsal olarak temsil edecek sekilde se¢ilmistir; ancak Osmanli Mevlevi ayin repertuvarimnin olasilikls
bir 6rneklemi degildir. Makalenin kendisi ve bu béliim bunu agik bir sinirlilik olarak kabul eder.

Analiz, Girig’te tanitilan bes katmanli (sembolik melodik analiz, ses tabanli perde analizi, usul/aksak analizi,
giifte/duygu analizi ve benzerlik-kiimeleme) MakamKit motorunun sembolik katmani tizerinden yuriitiilmesi
planlanan bir protokol olarak tasarlanmistir. Bu ¢alismada motorun rolti dogrulayict bir aracinkiyle sinirlidir. Dért
adimdan olugan bu dogrulama §6yle isler: kaynak-izlenebilir MusicXML (W3C Music Notation Community Group,
2021) dosyalarini sema dogrulamasindan gegirmek; uzman tarafindan isaretlenmis cimle sinirlarin ilgili devr-i revin
¢evrim uzunluguna bélerek ciimle uzunlugunu hesaplamak; agik aralikta kalan usul sinirlarini sayarak ¢evrim agimini
belirlemek; bagimsiz uzman makam-bolgesi etiketlerinden bolge/gecki sayisint tiiretmek. Motor, uzman siniri
bulunmayan durumlarda siire-temelli sezgisel bir boliimleme tretebilir; ancak bu ¢iktr yalnizca yazilim tanilamas:
icindir, phrase_source: heuristic olarak isaretlenir ve dogrulayict H1/H2 kararina giremez. Ayni ilke makam
genislemesi i¢in de gegerlidir: algoritmik perde histogrami uzman etiketlerinin yerine ge¢mez; eksik deger sifira
¢evrilmez, n_modulations: null olarak birakilir. Bu tasarim tercihi, dl¢tilemeyen bir degiskeni sifir sanma hatasini
onlemek i¢indir.

Dogrulayict kogunun agilabilmesi dort veri-hazirlik kapisinin ayni anda karsilanmasina baglanmugtir: (1) ti¢ vakanin
kaynak-izlenebilir MusicXML dosyalarinin bulunmasi, (2) her dosyaya uzman phrase_end_qL dizisinin eklenmis
olmast, (3) bagimsiz region_labels etiketlerinin saglanmasi, (4) nota/ctimle/bédlge kodlarinin kaynak sayfaya karg: cift
kontrolden gegirilmis olmast. Sema dogrulamas: bilinmeyen agiklama alanlarini reddedecek sekilde siki tutulmugtur.
Kalite glivencesi ayrica aktarimi yapan kisi ile ikinci denetginin ayr1 tutulmasini, anlagmazliklarin kér uzlagt 6ncesinde
korunmasini ve giivenilirligin ayrica raporlanmasini 6ngériir; uzlag: veri seti ile anlagmazlikli-sinir-gikarilmis duyarlilik
kosusu ayr1 ayrt sunulacak, sonug isaret degistirirse “kodlama duyarliligr” olarak siniflandirilacakur. Ug géstergeli
birlesik karar kuralt disinda resmi bir ¢oklu kargilagtirma diizeltmesi (6rn. Bonferroni) uygulanmamustir, ¢iinki tig vaka

nedeniyle zaten hi¢bir p-degeri tiretilmemektedir.

Bulgular

Bu bélim, olagan anlamiyla bir “olumlu sonug¢” raporu degildir: agagida sunulan bulgular, kuramin sinanip
desteklendigini veya ¢tirttiildiigtint degil, stnama kogullarinin hentiz hazir olmadigini belgeler. Dogrulayici 6rneklem
buytklagt sifirdir; confirmatory_ready=false ve historical_test_status=not_run_missing_real_scores degerleri
makine-okunur sonug dosyasinda sabittir. H1, H2 ve H3’tin ti¢ii de test edilmemigtir. Bu, hipotezlerin ¢tiriitiildiigii
degil, stnanmadig1 anlamina gelir. Tablo 20 ve Tablo 21’in ve sonug dosyasindaki durum alanlarinin, sonug JSON’u

ile capraz kontrol edilmis birebir aktarimidir.

Tablo 20. Vaka bazinda veri hazirligs

Vaka Gergek nota hazir Yayimlanmig ankraj Kanit kapsami1

Diigih Hayir 6 Kismi basili 6rnek ve metinsel ¢ozimleme

Beyati Hayir 7 Kismi basili 6rnek ve metinsel ¢oziimleme

Saba Hayir 1 Yerel kitap kaynagi tanimlar; nota web eki veya 1rsoy cildindedir

Tablo 20, hi¢bir vaka i¢in kaynak-izlenebilir gercek notanin hazir olmadigini, buna kargin Feldman’in (2022) basils
metninden dogrulanabilir 6, 7 ve 1 adet yayimlanmis 6nermenin (ankraj) ¢ikarilabildigini gostermektedir. Ankraj,
Feldman’in basili metninde belirli bir boliime atfedilen, kaynak sayfastyla denetlenebilir somut bir 6nermeyi ifade eder
(6rn. “Diigah Bend IIT’te tigiincii devirde Segih geckisi”); bu ankrajlar veri edinimini denetlemek i¢in kullanilabilir,

ancak kendileri hipotez testi i¢in yeterli veri niteligi tagimaz.
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Tablo 21. Dogrulayici karar kapilari

Kap1 Zorunlu Giincel durum
Kaynak-izlenebilir ti¢ nota Evet Kargilanmad:
Uzman ciimle sinirlar Evet Kargilanmad:
Bagimsiz makam-bdélgesi etiketleri Evet Kargilanmad:
Cift kaynak kontrolt Evet Kargilanmad:
Dogrulayici analiz Evet Calistirlmads

Tablo 21, dért veri-hazirlik kapisinin timiiniin ve bunlara bagli dogrulayici analiz adiminin hentiz kargilanmadigini
gostermekte; bu durum, tezin ¢iirtitildigine degil, sitnama kogullarinin hentiz olugmadigina isaret etmektedir.

Tablo 22. Protokol durum bayraklar:

Gosterge Deger

Gergek nota sayist 0

Eksik hedef says1 (Diigah, Beyati, Saba) 3

confirmatory_ready Hayir

historical_test_status not_run_missing_real_scores
protocol_status Asama 1 kayitl rapor, gercek nota eksik
Figirler Yok

Tablo 22, protokoliin kendi durum bayraklarini 6zetlemekte ve makalede sunulan higbir sayisal veya gorsel
bulgunun tarihsel bir sonug iddiast tagimadigini teyit etmektedir; sentetik veri tizerinde ¢alisan yazilim 6z-testlerinin
ge¢mesi de bu degerlendirmeyi degistirmez, ¢linkii bu testler yalnizca ayrigtirma, sema reddi, ¢evrim sayimu ve eksik-
deger davranigini stnamaktadir, tarihsel kanit iiretmemektedir.Ozetle, {i¢ vakanin higbiri igin dort veri-hazirlik kapist
hentiz karstlanmamis, dogrulayici analiz ¢aligtirilmamus ve H1-H3 test edilmemistir; gergek nota sayist sifir, eksik hedef

sayist tgtiir.

Sonug ve Tartisma
Bu makale, Walter Feldman’in Osmanlt saray ¢algt musikisine dair genis dontigim anlatisindan altt ayri, smnurlar

onceden ¢izilmis 6nerme tiiretmis; bunlari ortak bir hesaplamali altyap: (MakamKit), ortak bir veri kaynag: (SymbTr
tirevi sembolik nota kiilliyatr) ve seffaf, ¢oklu karsilagtirma diizeltmeli istatistiksel protokollerle sinamigtir. Alu
¢alismanin toplu okumast tek bir ciimleye indirgenemez, ama i¢ tutarliligr ytiksek bir tablo ortaya koyar: beg ¢alisma
modern nota yiizeyinde ya destek bulamamis ya da yalnizca kaba, sinurlt bir sinyal yakalamis; altincist ise hentiz

sinanabilir hile gelmemis bir kuramin veri hazirlik asgamasini belgelemistir.

Tablo 23. Alu ¢aligmanin toplu epistemik statiisii.

Caligma Kuram Statii Ana bulgu

Caligma 1 Terkibden seyre gegis (motif | Desteklenmiyor; bilesene ve modele | Birlesik destek dlgiitii (23/5 gosterge) kargilanmads; tek kararls
tekrary, cimle yayihmi, karar- | duyarl gosterge  (karar-yakinsama) beklenenin tersi y6nde; saz
yakinsama) seméisinde ciimle yayilimi form-igi kismi destek verdi

Caligma 2 Seyrin  biitiinsel ~ tarihsel | Desteklenmiyor Dort gostergede kararli egilim yok; karar-yakinsama ters yonde
kodifikasyonu (bes yakinsak (p=-0,325, p<0,001); bes hipotezin besi de noktasal tahminde
gOsterge) tezin 6ngdrdiigii yoniin tersi isaretli

Caligma 3 Usul  devri ile ezginin | Modern nota yiizeyinde izbulunamadi | Bes gostergenin higbiri diizeltme sonrast anlamli egilim
eklemlenme bi¢iminin tiretmedi (tiim q=0,570)
dénemsel degisimi

Caligma 4 Model-nazire iligkisinin | Dogrulanmis kesif yok; yalmz aday | 149 eserlik kiilliyattan yalmiz 34 kargilasuirilabilir — cift
hesaplamali 6nceliklendirilmesi siralamast tiretilebildi; sifir ayni-bestecili kontrol ¢ifti

Caligma 5 Dort dénemlik bigimsel | Dogal kiime olarak geri kazanilmiyor; | Dengeli dogruluk 0,2873 (perm. p=0,1159); erken/ge¢ ROC-
periyodizasyon kaba gradyana sinurls kanit AUC 0,6976 (p=0,0060)

Calisma 6 Birinci Seldim’da bigim-tislup | Snanmadi — Agama 1 kayith protokol | Gergek nota sayisi sifir; confirmatory_ready=false
iligkisi

Bu tablonun ilk okunusu, Feldman’in kuramsal mirasinin modern sembolik aktarim 6rnekleminde “kayboldugu”
bi¢iminde olabilir; bu okuma aceleci olur. Altt ¢alismanin higbiri kuramimn kendisini ¢iiriitmemektedir. Her biri
kuramin notaya indirgenmis, dar bir vekil kiimesiyle 6l¢iilen bir izdigimiinii stnamigtir. Bu ayrimin gerekgesi burada
bir kez, gii¢lii bigimde kurulmali ve agagidaki alts tarismanin hepsine zemin olugturmalidir: MakamKit’in girdisi olan
SymbTr tirevi kiilliyat (Karaosmanoglu, 2012), on yedinci-on sekizinci ytizyil icrasinin olasilikli bir 6rneklemi degildir;
gliniimiize ulagma, mesk zincirinde yagatilma, notaya aktarilma, edisyona girme ve besteciye atfedilme siizge¢lerinden

gecmis, se¢ilmis bir aktarim 6rneklemidir. Bu stizgecin her halkasi bir secimdir ve icranin esnekligini stislemeleri, perde
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ayarlamalarini, tempo serbestligini, diim-tek vurug agirligini sabit isaretlere indirger. Buna ek olarak, MakamKit’in
perde Sl¢iimlerinin dayandigi 53 komali Arel-Ezgi-Uzdilek (AEU) dizgesi yirminci yiizyilda kuramsallagtirdmag bir
cergevedir; bu gergevenin erken dénem eserlerine geriye doniik uygulanmasi, aktarim zincirinin tagidigs belirsizlikten
ayri, Oleimiin kavramsal temeline ickin kendine 6zgii bir anakronizm riski tagir. Bu iki sinir, aktarim stizgeci ve
kavramsal anakronizm altt ¢aligmanin tamaminda ortaktr ve agagida her ¢aligma yeniden anilmayacak, yalnizca her
bulgunun bu ortak zemin {zerinde nasil konumlandigi tartisilacakur. Sonuglarin  biytk béliminiin
“desteklenmiyor” ya da “sinirlt kanit” biciminde ¢ikmasi, bu nedenle Feldman’mn tarihsel 6nermesinin bir ¢iiritiilmesi
degil, o 6nermenin modern aktarim ytizeyindeki izinin ve bu izin secilen vekillerle ne 6l¢iide yakalanabildiginin bir

haritasidur.

Terkibden seyre: biitiinlesme denemesi (Caligma 1 ve Calisma 2)

Feldman’in (2024) merkezi tezi, on yedinci ytizyilin ikinci yarisindan itibaren pegrev ve saz semiisi repertuvarinin,
terkib denen modiiler hane-miilazime yapisindan, eserin biitiiniint kucaklayan bir seyir mantigina dogru kaydigidir.
Caligma 1 bu gegisi motif tekrari, cimle yayilimi ve karar-yakinsama gibi gostergelerle; Calisma 2 ise ayni gegisin tonal
agirlik merkezine dayali bes gostergesiyle (ptirtizliiliik, yon degistirme, béliim sinirinda yon stirekliligi, boliim sinirinda
perde dagilimi benzerligi, karar-yakinsama) snamistir. Iki caligmanin da ortaya ¢ikardigt driintii garpict bigimde
ortigiir: beklenen yonde hareket eden gosterge sayisi birlesik destek esiginin altinda kalmug, buna kargilik karar-
yakinsama her iki ¢aligmada da istatistiksel olarak anlamlt ama beklenen y6niin tam tersine hareket etmistir (Caligma
2’de p=-0,325, p<0,001). Caligma 2’de beg hipotezin besi de noktasal tahminde ters isaretlidir; bu, tek bir gdstergenin
tesadiifen ters ¢tkmasindan ¢ok, tutarli bir driintiiye isaret eder.

Bu tutarli tersinme, Feldman’in metniyle yiizlestirildiginde iki farklt bicimde okunabilir. Birincisi, karar-yakinsama
oletitiintin kendisi kaba bir vekildir: son notayr mekanik bigimde karar sayar, oysa teslim (miilazime) bazi formlarda
asma bir kaligla kapanabilir; dl¢tit bu inceligi ayirt etmez. Bu durumda tersinme, seyrin tarihsel olarak zayifladigini
degil, vekilin teslim bélgesini yanlis temsil ettigini gosteriyor olabilir. Ikincisi, ve Calisma 2’nin sinirliliklar bélimiiniin
isaret ettigi gibi, karar-yakinsamanin dénem medyanlarindaki seyri tek yonla degil, 1650-1750 katmaninda bir tepe
yapip ardindan gerileyen bir dalgalanmadir; bu, H1-H5’in kurdugu dogrusal beklenti ¢ergevesinin Feldman’in kendi
niansl, ¢ok boyutlu anlausindan daha kisitlayict olabilecegini digtindiiriir. Feldman’in arglimantasyonu zaten
terkibden seyre gegisi tek eksenli bir “ilerleme” olarak degil, perde merkezlerinin sirasi, usul-ezgi eklemlenmesi, hane-
miilazime diizeni ve nazire iligkisinin birlikte yer degistirdigi cok boyutlu bir stireg olarak kurar (Feldman, 2024); bu
makalenin iki ¢aligmast o genis 6rgliden yalnizca tonal-yapisal iki ipligi ¢6zmusgtir. Bir ipligin elde tutulamamas:
dokunun kendisinin var olmadig anlamina gelmez. Ama iki bagimsiz ¢aligmanin, iki farkli gésterge kiimesiyle, ayni
ters yonli karar-yakinsama 6riintiistinde bulugmasi, bu tekilligin bir vekil kusuru olmaktan 6te, aktarim zincirinin
sinyali sistematik bicimde bir yonde ¢arpittigr ihtimalini de giiglendirir. Bozkurt, Ayangil ve Holzapfel’in (2014)
hesaplamali makam aragturmalari igin igaret ettigi genel sinir, sembolik Sl¢titlerin tarihsel-kuramsal kavramlarin ancak
golgesini yakalayabilmesi, burada iki bagimsiz stnamada ayn1 yénde somutlagmistir. Bulgu tamamen bog da degildir:
Caligma 1’de saz seméisinde ctimle yayilimi kendi form-i¢i diizeltme ailesinde tezle uyumlu, forma 6zgii kismi bir sinyal
vermistir; bu, sonucun tek bir diiz “yok” yargisina degil, bilesene ve forma duyarli bir olumsuz/karma yargtya isaret
ettigini gosterir.

Usul devri ile ezginin eklemlenmesi (Calisma 3)

Feldman’in (2024) tezinin usul boyutu, diim-tek vuruglarmnm agirlik hiyerarsisi ile ezginin bu hiyerargiye gére nasil
eklemlendigi tizerine kuruludur. Calisma 3, ezginin usul devrini giderek daha uzun soluklu ve daha sik agmasini beg
gostergeyle sinamig; besinin de diizeltme sonrasi anlamli bir dénem egilimi iretmedigini (tiim q=>0,570) bulmustur.
Burada olumsuz sonug, Calisma 1 ve 2’dekinden farkli bir mekanizmayla agiklanabilir: kaynak veride diim-tek vurug
siddetleri kodlanmadigindan ¢aligma bir olay-faz1 vekili kullanmak zorunda kalmistir ve hi¢bir gdsterge usultin agirlik
hiyerarsisini dogrudan dlgmez. Olcii ¢izgisinin kendisi, tarihsel usul devrinin degil, modern aktarimcinin editoryal

kararinin bir izidir. Bozkurt vd.’nin (2014) genel uyarist burada 6zellikle keskin bir bigim alir: sembolik veri zamani
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verir, vurug agirligint vermez. Feldman’in metnindeki terkib-seyir doniigiimii megk zincirinde bedenden bedene
aktarilan bir bilgiye dayanirken, bu ¢alismanin 6l¢tigii sey o bilginin modern nota kigidina diigen golgesidir.

Caligma 3’iin sinurliliklar boliimiinde isaret edilen bir karigtirici, bu olumsuz sonucun okunusunu daha da temkinli
kilar: saz semailerinin tamami Aksak Semai usuliindedir, dolayistyla form ile usul etkisi bu veriyle ayrigtirilamaz;
gostergeler usul dongti uzunluguna duyarlidir ve dénemlerin usul bilegimi farklilagtigindan, havuzlanmig test bu
karigtiricinin ytikiindi tagimakeadir. Ayrica 1750-1850 donemine denk diigen tek dénemlik bir “gukur” baglant: oran:
ve ctimle yayiliminin birlikte diigmesi Feldman’in 6ng6rdiigii pencereye kabaca denk gelse de, kalic bir agilma degil V
bi¢imli bir dalgalanmadir; déntigtim tezi ise tek yonlii ve kalic1 bir egilim 6ngérmektedir. Ug olast mekanizma aktarim
zincirinin sinyali homojenlestirmesi, usul-dongii uzunlugunun déneme karigmasi ve doniistimiin dogrusal olmayan
bir dalgalanma bi¢iminde seyretmesi veride ayrt ayri karsilik bulur ve higbiri bu makale kapsaminda birbirinden
ayrigtirilamaz. Ug yiizyillik aktarim siirecinin nota {izerinde biraktig1 iz duragan goriinmektedir; ancak bu duraganligin
tarihsel usul pratiginin kendisinde bir duraganliga isaret ettigi sonucuna dogrudan varilamaz.

Model-nazire iligkisi (Caligma 4)

Feldman’in nazire kavrami, besteciler arasi bir gorgi iliskisini, tek bir motif esitligine indirgenemeyecek bir kavram
olarak sunar (Feldman, 2024). Caliyma 4, bu iliskiyi hesaplamali bir aday 6nceliklendirme problemine doniistiirmiig
ve klliyatta tarihsel nazire etiketi bulunmadigindan bir dogrulama degil, yalnizca bir siralama tiretmistir. Listenin
tepesinde duran Hizir Aga—Nayi Osman Dede Segih saz semaisi ¢ifti (0,885), iki bestecinin de on yedinci yiizyil sonu
Osmanlt saray ¢evresine ait olmasi ve Ndyi Osman Dede’nin dénemin eski repertuvarint derleyip notaya aktaran
konumu nedeniyle gergek bir ilk durak olarak degerlendirilebilir. Ancak bu yiiksek puan iki ayri hikéyeyle de
uyumludur: ger¢ek bir model-nazire yakinligi ya da ortak bir notacinin aktarim goérgtisti. Bu ayrimi ¢6zmek makinenin
degil, kaynak taramastyla ¢alisan tarihginin igidir.

Caligmanin en &gretici bulgusu, planlanan tek dogrudan saglik denetiminin (ayn: bestecinin ayni hiicreye yazdig
ikinci bir eserin kontrol grubu olarak kullanilmasi) veri yetersizliginden hig ¢alistirilamamis olmasidir: 149 eserlik
kiilliyatta olast ikili kargilagtirma sayis1 matematiksel olarak 11.026 iken, bunun yalnizca 34’ aynt makam-usul-form
hiicresinde kalmig ve sifir ayni-bestecili kontrol cifti tiretilmistir. Bu bogluk, Feldman’in kuraminin degil, modern
kanonun kendi tiirsel mantiginin bir yansimasidir: saz semaisi on dokuzuncu-yirminci ytizyilda standartlagmig bir form
oldugundan, bu dénemin bestecileri neredeyse her makamda tek bir saz semaisi yazmistir; “her makama bir saz semaisi”
gorglisli, ayn1 bestecinin ayni1 hiicreye ikinci bir eser yazmasini yapisal olarak engellemistir. Bu, Feldman’in nazire
kuraminin yanligligini géstermez. Tam tersine, modern kanonun kendi segici mantgmnin tarihsel iliskinin izini nasil
ortebilecegini gosterir. Agirlik profiline duyarlilik denetimi, siralamanin tek bir keyfi katsayr se¢iminin trtint
olmadigini géstermistir; ama i¢ tutarlilik digsal gecerlik degildir. Bozkurt vd.’nin (2014) genel bigimde isaret ettigi
bosluk burada kapatlmamus, yalnizca haritalanmigtir: modern aktarim kanonunun kendi tiirsel mantginin tarihsel
model-nazire iligkisinin izini ne 6l¢iide ortttigl, eldeki veriyle yanitlanamayan, ama gelecekteki bibliyografik
incelemenin dogrudan sinayabilecegi agik bir sorudur.

Bicimsel donemlendirme (Caligma 5)

Feldman’in (2024) sekiz donemlik dénemlendirmesinin dortli bir indirgemesini sinayan Caligma S, dort kiimeli bir
¢6ztimiin dénem etiketleriyle 6rtiigmedigini (ARI=0,0462, NMI=0,0746) ve d6rt donem siniflandirmasinin rastlanti
tabaninin yalniz sinurlt Gizerinde kaldigini (dengeli dogruluk 0,2873; permiitasyon p=0,1159, anlamlilik esigini
ge¢miyor) bulmustur. Buna kargilik daha kaba bir erken/geg ayrimu istatistiksel olarak tutarls, zayif-orta diizey bir sinyal
tasgimaktadir (ROC-AUC=0,6976; p=0,0060). Bu ikili sonug ilk bakista geliskili goriinse de, Feldman’mn kendi
kuramsal cercevesiyle okundugunda paradoksal bicimde tutarlidir: Feldman’in donemlendirmesi sekiz ayri, keskin
sinurl blok degil, terkib bi¢iminin kisaligindan seyir-temelli biitiinlesmeye kademeli bir ge¢isi, ortiisen bir stirekliligi
ongoriir. Kiimeleme yonteminin dogasi geregi aradig ayrik, birbirinden kopuk gruplar, bu tiirden kademeli bir
déntigimiin dogru bir stnamast olmayabilir; erken/geg ikili ayrimin kiimelemeden daha giiglii sinyal vermesi de bu

okumayla uyumludur. Keskin siniflandirma yerine kaba bir y6n arandiginda sinyal artmaktadir.
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Bununla birlikte, diistik kitme uyumunun alternatif bir okumast da géz ard1 edilemez: modern aktarim stirecinin
kendisi tarihsel Gslup imzalarini homojenlestirmis olabilir; Bozkurt vd. (2014), sembolik notaya aktarimin icra
pratigine 6zgli mikro-tonal ve ritmik ayrintilart bitytik 6l¢tide standartlagtirdigint vurgular. Bu iki okuma, kuramin
kendi siireklilik vechesi ve aktarim artefakti birbirini diglamaz, birlikte bulguyu agiklar. Erken/ge¢ ayriminin kismi
basarist da temkinle okunmalidir: 0,6976 diizeyindeki bir ROC-AUC rastlant diizeyinin (0,50) tzerinde olsa da,
given araligmm alt sinirinin (0,5807) rastlanti diizeyine yakin seyretmesi, bunu giiclii bir dénemlendirme kanit:
saymayt engeller. Katki, donemleri “makineyle kesfetmek” degil, tarih etiketlerini modele hi¢ vermeden
donemlendirme iddiasini  besteci-sizintisina  kargi  denetimli  bir gergeveyle sinamaktr; Feldman’in  kendi
arglimantasyon tarzt zaten biyiik dl¢tide filolojik ve kargilagtirmali-yazmasal kanita dayandigindan (2024), bu gergeve

o kanitla rekabet eden degil, ona tamamlayici ve dolayl bir hesaplamali sinama sunmayi hedeflemektedir.

Birinci Selim: kayitli protokol (Calisma 6)

Caligma 6, diger besinden kokli bigimde farkls bir epistemik konumdadir ve bu fark burada agik¢a vurgulanmalidir:
Caligma 1-5 SymbTTr tizerinden derlenmis modern sembolik aktarim 6rneklemiyle ¢aligmis ve betimsel veya ¢ikarimsal
sonuglar tretebilmigtir; Calisma 6’da ise SymbTr veri kaynag: degildir, ¢inkii Mevlevi ayin repertuvart SymbTr
korpusunun kapsami digindadir. Diigih, Beyati ve Saba ayinlerinin higbiri i¢in kaynak-izlenebilir gergek nota heniiz
dogrulayici veri paketinde bulunmamaktadir; gergek nota sayust sifirdir. Dtigah igin 6, Beyati i¢in 7 ve Saba igin 1
yayimlanmig ankraj dogrulanmus olsa da bunlar yalnizca veri edinim siirecini denetleyen kontrol noktalaridir, sonug
tretme kapasitesine sahip degildir. Bu bélimiin amaci bir kuram lehine ya da aleyhine karar bildirmek degildir;
sunulabilecek tek diriist degerlendirme, Feldman’mn Birinci Seldm tezinin desteklendigi ya da ¢tirtittildtigt degil, hentiz
gozlemlenebilir kilinmadigidir.

Bu durum tezin zayifligint gostermez. Feldman’in Diigih ve Beyati’nin b6liim uzunluklari, devr-i revan sayilart ve
bazi makam hareketleri hakkindaki gézlemleri basily, izlenebilir bir nesir kanitina dayanir; ama nesir kaniti ile makine-
okunur analiz girdisi arasindaki fark, hesaplamali Osmanli mizikolojisinin yapisal bir sorununu gérintr kilar.
Feldman’in “Dtigih Bend IIT’te tigtincii devirde Segih geckisi” tiirtinden bir gézlemi belirli bir bolimii dogrulamak
i¢cin kullanilabilir, ama eserin biitiin Birinci Selim’ini1 olay dizisine dontistiirmez. Bozkurt vd.’nin (2014) durum tespiti
burada da gegerlidir: makam muiziginin hesaplamali analiz altyapisi biiyiik 6l¢tide modern, ses veya nota kaydi bulunan
repertuvara dayanir; tarihsel ve dini-téren repertuvarinmn bu altyapiya girisi ayr1 bir aktarim emegi gerektirir. Bu
bolimiin bulgusu, tam olarak bu emegin heniiz sarf edilmedigidir. Caligmanin asil katkisi, tarihsel kurami eksik veri
tzerinde taklit etmemesidir: Nosek ve digerlerinin (2018) kayitli rapor mantigs burada bir adim 6teye taginmis, veri
toplama tamamlanmadan protokoliin kendisi yayimlanmigtir; Munafo ve digerlerinin (2017) ayirdig iki katman —
yazilimin yeniden tretilebilirligi ile tarihsel ¢ikarimin gegerliligi — burada 6zellikle nettir: MakamKit'in sentetik
dosyalar tizerindeki 6z-testlerinin gegmesi yalnizca yazilimin beklendigi gibi calisigint gosterir, Feldman’in tarihsel

savinin dogrulandigt anlamina gelmez.

Genel degerlendirme
Feldman’in kuramsal mirast bu alt1 sinamadan nasil ¢ikacagina baktigimizda ilk bakigta olumsuz gériinen tablo, aslinda
Feldman’in kendi yonteminin giiciinti dolayli bigimde teyit eder. Feldman’in argtimantasyonu biiyiik dl¢tide filolojik
ve karsilagtirmali-yazmasal kanita dayanir (2024; 2022). Bu makalenin alt galismasi, o kanitla rekabet eden degil, ona
tamamlayict ve dolayli bir hesaplamali stnama sunmay1 denemistir. Sonuglarin ¢ogunlugunun “desteklenmiyor” ya da
“sinurl kanit” biciminde ¢ikmasi, tam da bu tamamlayiciligin sinurlarini gosterir. Modern notanin 6l¢ii ¢izgisi tarihsel
usul devrinin vurug agirlig1 hiyerarsisini tagimaz (Caligma 3). Son yazilt perde uzman bir kalss etiketiyle 6zdes degildir
(Calisma 1, 2). Makam-usul-form paylagimi1 nazire i¢in ne gerekli ne yeterlidir (Caligma 4). Dért donem sekiz dénemin
kaba bir indirgemesi olarak bile dogal kiime yapist Giretmez (Caligma 5). Bu, hesaplamali yontemin Feldman’in
kuramina uygulanamaz oldugu anlamina gelmez; tersine, hangi 6l¢timlerin bu aktarim yiizeyinde iz tagimadigini,
hangisinin ters yonde iz tagidigini (karar-yakinsama 6rneginde oldugu gibi, Caligma 1 ve 2’de bagimsiz bi¢imde) ve

hangi kuramsal bilesenin hangi yapisal énkogulun eksikliginde sinanamaz kaldigini (nazire igin sifir kontrol ¢ifti,
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Caligma 4; Birinci Selim igin sifir ger¢ek nota, Calisma 6) agik¢a haritalamigtir. Bu haritalama, alanin bir sonraki
adimlarini tarif eden somut bir kazanimdir.

Gelecek ¢alisma igin birkag yon, alti ¢alismanin sinurliliklar boliimlerinde ortaklaga isaret edilmektedir. 11k olarak,
karar-yakinsama ve ctimle yayillimi gibi gostergelerin teslim boélgelerine duyarli bigimde yeniden tanimlanmasi
gerekmektedir; mevcut dlgtitler son notayr mekanik bi¢imde karar sayar, oysa teslim bazi formlarda asma bir kaligla
kapanabilir. Ikincisi, Caligma 5’in isaret ettigi 6zellik-ailesi ablasyonu, negatif kontrol modelleri ve alternatif kiimeleme
yontemleriyle model-bagimlilik denetimi, bu makalenin buldugu zayif-orta diizey sinyallerin yontem se¢imine ne
dl¢iide bagli oldugunu netlestirecektir. Ugiinciisii, Calisma 4’tin 8nerdigi gibi, uzman kalis ¢6ziimlemesi ve kér uzman
degerlendirmesi, hesaplamali siralamalarin tarihsel-miizikolojik yargiyla nasil tamamlanabilecegini gosterecektir;
benzer bigimde Calisma 1 ve 2’nin ortak agigr olan uzman dogrulama pilotu, karar-yakinsama gibi dl¢titlerin
gegerliligini bagimsiz bigimde sinayacakur. Dérdiinctisi ve belki en somutu, Calisma 6’nin tanimladigr dort veri-
hazirlik kapisinin kaynak-izlenebilir ti¢ Mevlevi ayini notas, uzman ctimle sinirlari, bagimsiz makam-bélgesi etiketleri,
¢ift kaynak kontroli kargilanmasi, Feldman’in (2022) Birinci Seldm tezini Agama 2’ye tagtyacak somut bir giindemdir.

Bu giindemin stirdiiriilmesinde iki ilke belirleyici olmalidir: hipotezleri ve karar kurallarini veri gérilmeden
sabitleyen kayitli rapor mantgi (Nosek vd., 2018) ve yazilimin yeniden tiretilebilirligi ile tarihsel ¢ikarimin gecerliligini
birbirinden ayiran bir seffaflik ilkesi (Munafo vd., 2017). Bu iki ilkeye bagli kalindiginda, alan ileride benzer iddialart
“testler gecti” ile “kuram destekleniyor” arasindaki farki bulaniklastirmadan degerlendirebilir. Eser kimligi, kaynak
sayfasi, doniisim ginligi ve tiretilmis Sl¢timlerin birlikte stiriimlenmesini 6neren FAIR ilkeleri (Wilkinson vd.,
2016) de bu tiir bir kaynak-aktarim altyapisinin kurulmasinda yol gosterici bir ¢er¢eve sunmaktadir.

Sonug olarak, bu alt ¢alisma Feldman’in Osmanlt saray calgi musikisi kuramlarini ¢iiritmemis, ama onlart da
dogrudan dogrulamamugtir. Bulgular, modern sembolik aktarim 6rnekleminin megkten notaya, notadan edisyona,
edisyondan dijital kiilliyata uzanan bir zincirin son halkasinin segilen vekillerle tagidigi sinirls, kimi zaman beklenenin
tersine isaret eden bir izdigimiinii yansitmaktadir. Bu, Osmanlt saray musikisi tarihyazimi igin olumsuz bir sonug
degildir. Tersine, tarihsel etnomiizikolojinin biiyiik anlatilariyla hesaplamali etnomiizikolojinin 6l¢iim araglarint
diristge yiizlestiren, nerede sessiz kaldigini saklamayan bir stnama zincirinin kaydidir. Feldman’in mirast bu tablodan,
kendi filolojik yonteminin hald vazge¢ilmez oldugunu ve hesaplamali stnamanin ancak bu yontemle birlikte, onun

yerine degil yaninda ilerleyebilecegini gosteren bir bi¢imde ¢ikmaktadir.

Sinirliliklar
Alt galismanin sinurliliklars, tek tek tekrarlanmak yerine, burada ti¢ kaynaktan dogan ortak bir yapr olarak konsolide
edilmelidir.

Aktarim ve temsil sinirlars. Bittin ¢aligmalarda veri, 6zgiin tarihsel yazmalar degil, meskten notaya, notadan
edisyona, edisyondan SymbTr’nin dijital temsiline uzanan bir zincirin son halkasidir; bu zincirin her agamas: bir
se¢imdir ve bulgular yalnizca bu zincirin tirtinii hakkinda konugabilir. Bu genel sinira ek olarak, MakamKit’in perde
ol¢timlerinin dayandigr 53 komali AEU dizgesi yirminci ylizyilda kuramsallagtirilmig bir ¢ergevedir; bu gergevenin
erken dénem eserlerine geriye doniik uygulanmasi alt: ¢aligmanin tamaminda ayri, kendine 6zgii bir anakronizm riski
olarak yinelenmistir (Caliyma 1, 2, 3, 4, S, 6). Besteci atfi da eserin bestelenme tarihiyle 6zdes degildir: donem
katmanlart besteci atiflarina dayanir, anonim eserler elenmistir, mesk silsilesi tizerinden sonradan yapilan atf pratigi
denetlenememistir; bu belirsizlik donem eksenini bulaniklagtirabilir (Calisma 1, 3, 4).

Orneklem biiyiikliigii ve dengesizligi. Erken dénem hiicreleri sistematik bigimde kiigiiktiir — Caligma 1’de 1650
oncesi ve 1650-1750’de 5-11 eser, Caligma 2’de erken dénem n=14 ve n=18, Calisma 3’te 14, 18 ve 21 eser, Caligma
S’te 14 ve 18 eser — ve gii¢ analizleri bu hiicrelerde ancak orta-biiyiik etkilerin (Caligma 2’de |p|=0,69 ve |p|=0,62;
Calisma 3’te kabaca |p|=0,23) giivenle yakalanabilecegini gostermektedir. Bu nedenle “anlamli degil” bigimindeki
sonuglar “etki yok” olarak okunmamalidir; kii¢iik-orta 6lgekli bir dontigiim istatistiksel giig yetersizliginden kagirilmag

olabilir. Buna paralel olarak 6rneklemin dénem ve makam bilesimi de dengesizdir: Caligma 2’de eserlerin tigte ikisi 1850
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sonrasina aittir; Calisma 4’te havuzun %88,2’si Aksak Semai usullii saz semiisidir; bu dengesizlikler havuzlanmig
testlerde bir bilegim siiriiklemesi (kompozisyon karistiricist) riski tagir.

Olgiim vekillerinin gegerliligi. Hicbir calismadaki gdsterge, Feldman’in kastettigi kuramsal kavrami dogrudan
6l¢mez; hepsi notadan ¢ikarilabilen dolayli vekillerdir. Karar-yakinsama 6l¢titii (Caligma 1, 2) teslim bolgelerini ayirt
etmez ve son notayt mekanik bi¢imde karar sayar; bu, en dayaniklt bulgunun bile teslim-duyarli bir yeniden 6l¢tim
gerektirdigi anlamina gelir. Ciimle yayilim1 (Calisma 1, 3) usul-normalizasyonsuzdur ve icradaki nefes ile vurguyla degil
notadaki boliim isaretleriyle sinirlidir. Calisma 3’te diim-tek vurus siddetleri kaynak veride kodlanmadigindan bir olay-
fazt vekili kullanilmig, usultin agilik hiyerarsisi hicbir gostergeyle dogrudan olgiilememistir; saz seméilerinin
tamaminin Aksak Semai usuliinde olmas: form ile usul etkisinin ayrisurilmasint da engellemigtir. Caligma 4’te ayni
makam-usul-form paylagimi nazire i¢in ne gerekli ne yeterli bir kosuldur; hiicre filtresi farkli usul ya da forma
dontigtiirilmis gergek nazireleri bagtan diglar, benzerlik 6l¢timleri ortak notaci etkisini besteci iislabundan ayiramaz
ve 48 eserden tiireyen 34 cift bagimsiz gézlemler degildir. Caligma S’te ise 6zellik ailesi ablasyonu, negatif kontrol
modeli ve alternatif kiimeleme yOntemleriyle model-bagimlilik denetimi heniiz yapilmamigtir; besteci-bloklu
permiitasyon testi kiimeleme etiketlerini ve siniflandirma tahminlerini sabit tuttugundan, raporlanan p-degerleri
modelin her yinelemede yeniden egitildigi daha kat: bir teste kiyasla iyimser ¢ikmis olabilir.

Dogrulama eksikligi. Higbir calismada, ol¢im vekillerinin uzman yargisiyla ne Slgtide ortiistiigint sinayan
onceden planlanmug bir pilot ¢aligma kogsulmamistir; bu, alt1 galismanin ortak ve en temel metodolojik agigidir. Caligma
1’in karma modeli yazilim katmanindaki bir hata nedeniyle yakinsamamis ve bu nedenle tiglti 6riintitye (havuzlanmis,
form-ayri, eslesmis) ne katki ne itiraz sunabilmigtir. Calisma 4’te tarihsel nazire etiketi bulunmadigindan duyarlilik ve
kesinlik hi¢ hesaplanamamug, tretilen siralama bir dogrulama metrigi degil yalnizca bir inceleme 6nceligi olarak
kalmistr. Calisma 6’nin sinurliligy ise niteliksel olarak farklidir: burada eksik olan bir istatistiksel gii¢ ya da vekil
gegerliligi degil, analiz i¢in gerekli ham verinin kendisidir — kaynak-izlenebilir ger¢ek nota, uzman ciimle sinirlari,

bagimsiz makam-bdlgesi etiketleri ve ¢ift kaynak kontrolii, dordii de heniiz kargilanmamis dért 6n koguldur.
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This article aims to test six distinct theories proposed by Feldman concerning Ottoman-Turkish
music using the MakamKit computational musicology analysis engine on a sample consisting of 149
pestevs and saz seméisis drawn from the open-access SymbTr symbolic score corpus
(Karaosmanoglu, 2012), together with three Mevlevi 4yins. Each study derived a priori directional
hypotheses from Feldman’s writings and tested them under multiple-comparison correction using
methods including Spearman rank correlation, composer-clustered bootstrap, mixed-effects models,
blind clustering, composer-grouped cross-validation, and similarity ranking. Across the six studies,
the findings exhibit a common pattern. No test produced consistent evidence in the direction
predicted by Feldman. Instead, the most consistent and recurrent deviation was the cadential-
convergence measure, which moved in the direction opposite to that predicted in two independent
tests of the transition from terkib to seyir (Studies 1 and 2). Apart from this reverse signal, the
remaining analyses either produced no consistent pattern or could not be tested at all. The period-
specific change in the articulation between usul and melody (Study 3) left no detectable trace on the
surface of modern notation; the model-nazire relationship (Study 4) produced not a validated
discovery but only a priority ranking for expert examination; the four-period periodization (Study
5) could not be recovered as a natural cluster structure, and only limited statistical evidence was
found for a coarse early/late distinction; and the form-style relationship in the First Seldm (Study 6)
could not be tested because of the absence of source-traceable scores and was therefore presented as
a Stage 1 registered protocol. In conclusion, these six studies do not falsify Feldman’s
ethnomusicological historical thesis. Rather, the findings should be interpreted within the
limitations of the modern symbolic transmission sample and the selected measurement proxies. The
principal contribution of this research is to place theories of Ottoman-Turkish music within a
testable and reproducible computational ethnomusicological framework while honestly
documenting the points at which that framework remains silent.
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Introduction

Walter Feldman's Music of the Ottoman Court: Makam, Composition and the Early Ottoman Instrumental Repertoire

(2024) ofters one of the most comprehensive and detailed accounts of the formal history of Ottoman-Turkish music.

According to Feldman, the early instrumental repertoire, particularly forms such as the pesrev and saz semdisz, consists

of short, repetitive, and relatively self-contained melodic units, namely zerkzbs. These units can be reordered within a

composition and, when appropriate, transferred to other works. From the second half of the seventeenth century

onward, this modular organization gradually gives way, in Feldman's account, to a continuous musical structure

integrated through the seyir, the characteristic melodic trajectory of the makam. Feldman never presents this
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transformation as a single-dimensional process. Rather, it is constructed as a multi-layered historical development
involving the ordering of tonal centres, the articulation between wusu/ cycles and melody, the hdne-miildzime (teslim)
structure, and the zazire tradition, namely the practice of composing new works in the style of an existing
composition. In From Rumi to the Whirling Dervishes: Music, Poetry, and Mysticism in the Ottoman Empire (2022),
Feldman extends this historical-formal interpretation to the religious ceremonial repertoire, particularly the First Seldm
of the Mevlevi ayin, where he likewise proposes a directional relationship between formal length and the historical
position of the composer.

Feldman's scholarship stands at the intersection of historical musicology and ethnomusicology. His methodology
is predominantly philological and comparative, relying on close readings of seventeenth- and eighteenth-century edvir
treatises, lyric anthologies, and the limited number of surviving early notated sources. In a musical tradition
transmitted primarily through megk, the master-apprentice system of oral transmission, rather than written notation,
this approach represents one of the few means of tracing formal change. In Feldman's work, the performance-oriented
perspective of ethnomusicology and the document-based perspective of historical musicology complement rather than
exclude one another. The scarcity of written sources necessitates close attention to the internal logic of performance
practices such as megk, taksim, and gazel, while the surviving early notated materials prevent the interpretation from
becoming entirely speculative. At the same time, this richness creates a methodological challenge. Feldman's historical
propositions rely largely on textual evidence and selected analytical examples. Whether these propositions can be
systematically, transparently, and reproducibly examined across a large musical corpus remains largely unresolved in
the literature. This question cannot be answered through close reading of a single work but requires the comparative
and measurable analysis of many compositions. It is precisely at this point that computational approaches enter the
discussion, not as a replacement for philological interpretation but as a complementary analytical tool.

Over the past decade, computational musicology has developed an expanding methodological repertoire for the
study of Turkish makam music. The review by Bozkurt, Ayangil, and Holzapfel (2014) demonstrates that this body
of research has focused primarily on makam recognition, pitch and microtonal analysis, and surface-level similarity
measurement, whereas methods for systematically testing claims of historical transformation remain comparatively
limited. The same study also emphasizes that information extracted from symbolic notation represents only a portion
of the knowledge embodied in performance practice. This observation constitutes a common methodological
reference point throughout the six studies presented here. Positioned within this gap, the present article secks to
translate a broad historical ethnomusicological narrative into a transparent sequence of computational
ethnomusicological tests using reproducible analytical methods.

The data source for this investigation is Symb T, the open-access symbolic music corpus for Turkish makam music
introduced by Karaosmanoglu (2012). SymbTr contains a large collection of works from the traditional repertoire in
machine-readable form, together with information on pitch, duration, #s«/, and formal sections, and has served as the
foundation for a substantial body of research in music information retrieval and computational analysis of makam
music. Its license permits non-commercial research use with mandatory attribution. The corpus employed in this
article is limited to pesrevs and saz semdis selected from a SymbTr-derived collection and does not constitute a
probabilistic historical sample. Rather, it represents a curated transmission sample that has passed through successive
stages of survival, preservation within the megk tradition, transcription into notation, editorial selection, digitization,
and composer attribution. It is therefore not the original historical manuscripts themselves but the final stage of this
transmission chain. This fundamental limitation is stated explicitly here. Each of the six studies further discusses
additional limitations specific to its own sample. For Studies 1-5, the common dataset comprises 149 pesrevs and saz
semdis, grouped into four broad historical strata derived from composer attributions (pre-1650, 1650-1750, 1750-
1850, and post-1850). These four strata intentionally simplify the finer periodization, extending to eight sub-periods,
proposed by Feldman. No page-level correspondence is established between these strata and Feldman's historical
transitions; consequently, every analysis based on them should be interpreted only as an approximation of his

chronology. The strata represent approximate historical attribution inferred from composers' lifespans rather than
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exact composition dates, and the corpus is weighted toward the late period (post-1850). This imbalance constitutes a
shared methodological limitation across the six studies. Study 6 departs from this corpus entirely. Because the Mevlevi
ayin repertoire is not included in SymbTT, a separate procedure for obtaining traceable notated sources was defined.
The computational infrastructure employed throughout the study is MakamKit, a reusable, makam-aware Python
analysis engine developed for Turkish folk and art music. MakamKit consists of five modules: symbolic melodic
analysis, audio-based pitch analysis (from 53-comma pitch histograms to tonic and makam estimation), usul/aksak
analysis, lyric-sentiment analysis, and similarity, clustering, and network analysis. All six studies were conducted
through this engine to ensure a common computational vocabulary and a reproducible analytical pipeline. Only the
symbolic module was used in the present article. This module extracts pitch, duration, metrical position, and sectional
boundaries from symbolic notation files and derives quantitative indicators of makam-usul relationships from these
data. The audio-based pitch/makam module, the usul/aksak module, and the lyric-sentiment module were not
employed. This reflects a limitation of the available data, as SymbTr does not provide audio recordings, rather than a
methodological preference. Within this study, MakamKit functions as a measurement tool rather than an
interpretative one. It derives predefined proxy variables from symbolic notation, while the extent to which these
proxies correspond to Feldman's theoretical concepts, including seyzr, terkib, and nazire, is discussed explicitly in each
study.

Research Problem

Within this framework, the research problem of the present article is to examine six distinct, limited, and falsifiable
propositions derived from Feldman's broader account of historical transformation. The first and second propositions
address the transition from modular zerk:b organization to seyir-based continuity using two different sets of proxies:
motif repetition, phrase expansion, and the decision-convergence axis (Study 1), and a five-dimensional set of pre-
specified convergent seyir indicators (Study 2). The third proposition examines whether the articulation between s/
cycles and melody changes across historical periods, measured through indicators such as barline crossing frequency
and beat-phase entropy. The fourth proposition investigates whether the model-nazire relationship, namely the
practice of composing a work in imitation of another, can be prioritized through computational similarity analysis as
a network of inter-composer influence. The fifth proposition tests whether Feldman's four-period formal
periodization can be recovered independently from measurable musical features through unsupervised clustering,
without providing period labels to the model. The sixth proposition concerns the relationship between formal length
and the historical position of the composer in the First Se/dm of the Mevlevi ayin. As explained below, this proposition
is presented here not as an empirical result but as a testing protocol. Although these six propositions form an integrated
historical narrative in Feldman's work, each requires a distinct measurement strategy, dataset, and analytical design.
Accordingly, they are treated as six separate studies.

The remainder of the article is organized as follows. Studies 1 and 2 examine the transition from terkzb to seyir using
two different sets of proxies, namely the motif repetition/decision-convergence axis and the five-dimensional
convergent seyzr indicator framework. Study 3 investigates historical changes in #sz/-melody articulation using five
quantitative indicators. Study 4 frames the model-zazire relationship not as a hypothesis test but as an exploratory
candidate-prioritization exercise. Study 5 evaluates the proposed four-period historical classification through
unsupervised clustering and composer-grouped classification. Study 6 differs methodologically from the preceding
studies. Rather than relying on the SymbTr corpus, it establishes a confirmatory protocol requiring traceable symbolic
scores of Mevlevi ayins and explicitly states that the study remains at the data-preparation stage, producing no historical
conclusions. Each study follows the same organizational template, presenting Feldman's theoretical argument, the
dataset and methods used for testing it, and the corresponding findings with its own result tables. To avoid repetition,
the overall evaluation of limitations and the discussion of findings in relation to Feldman's interpretation and the
broader literature are consolidated into a single Discussion and Conclusion section addressing all six studies collectively.
The article concludes with an integrated assessment of what this sequence of investigations reveals about Feldman's

theoretical legacy and a unified reference list containing the sources shared across all studies.
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Study 1. Does Feldman's Thesis of the Transition from Modular Organization to Seyir-Based Continuity
Receive Support after Matching and Mixed-Effects Modelling?

Theory 1: From Terkib to Seyir: The Dissolution of Modular Organization

In Music of the Ottoman Court, Walter Feldman presents a comprehensive account of the formal evolution of the

Ottoman court instrumental repertoire (Feldman, 2024). According to this account, early instrumental forms,
particularly the pesrev and saz semdisi, are constructed from short, repetitive, and relatively autonomous melodic
blocks known as terkibs. A terkib is a ready-made melodic unit that can be rearranged within a composition and
transferred to other works; the compositional economy of the early repertoire relies both on literal repetition and on
restarting the same intervallic pattern from a different pitch level (sequence). Thus, zerkzb is not a single fixed pattern
but a morphological repertoire that varies according to form and context. This characteristic is not incidental. As the
pesrev serves as the instrumental opening of the fasi/, the ordered performance suite, the portability of zerkibs is
consistent with this framing function. According to Feldman, from the second half of the seventeenth century onward
this modular organization gradually weakens, as melodic blocks become integrated into the sey:r, the characteristic
melodic trajectory of the makam, producing a longer-range musical continuity that unfolds as a single extended arc.
Seyir defines the ascending, descending, or ascending-descending character of a makams, its intermediate resting points,
and ultimately the directed motion toward the final cadence on the principal pitch.

Feldman does not reduce this transformation to a single dimension. Instead, he describes it as a multidimensional
historical process involving the ordering of tonal centres, the articulation between ws#/ and melody, the hdne-
miildzime (teslim) structure, in this study the terms miildzime and teslim are used synonymously to denote the
common returning section following each hdne, and the nazire tradition. The present study isolates only the zerkzb-
seyir dimension of this broader narrative, namely the proposed transition from a modular economy of repetition to
seyir-based continuity. The nazire network, usul-melody articulation, and the structural organization of sectional
boundaries are excluded because they require different measurements and different datasets. Bozkurt, Ayangil, and
Holzapfel (2014) provide a comprehensive overview of the measures and unresolved issues in the computational
analysis of makam music, while Karaosmanoglu (2012) introduced SymbTr, the open-access symbolic music corpus
that enables large-scale computational studies. The present study brings together historical ethnomusicology and
computational ethnomusicology through a single research question:

> Does Feldman's thesis of the transition from modular organization to seyir-based continuity leave
observable formal traces in the modern symbolic transmission?

Testing the Theory

The sample consists of 149 instrumental works selected from a SymbTr-derived open symbolic corpus
(Karaosmanoglu, 2012), including 82 pesrevs and 67 saz semdis. These works are not original historical manuscripts
but modern symbolic transcriptions. The analyzed data therefore represent the final stage of a transmission chain
extending from megk to notation, from notation to critical editions, and from editions to digital representation. During
data import, structurally corrupted rows, zero-duration events, and #sxz/ metadata rows containing no musical notes
were removed. Records containing fewer than twenty valid notes, lacking composer attribution, or not assignable to
one of the four historical strata were excluded from the analysis. The historical strata, pre-1650, 1650-1750, 1750-1850,
and post-1850, were derived from composer attributions rather than documented composition dates. The first
boundary (1650) follows Feldman's own chronology, in which the transition from modular organization is located in
the second half of the seventeenth century. The later boundaries (1750 and 1850) were introduced to distinguish the
mature and late layers most strongly represented in the transmission and have not been demonstrated to correspond
directly to Feldman's more detailed historical subdivisions. Consequently, the adopted periodization should be
regarded as an approximation.

The 149 compositions represent the work of 77 composers, making the effective independent unit of observation the
composer rather than the individual composition. The dataset is not a probabilistic historical sample but a selected

transmission sample that has survived successive processes of preservation, notation, editorial selection, digitization,
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and composer attribution. The early historical strata (pre-1650 and 1650-1750) contain only 5-11 works, while the
1750-1850 strata contain between 7 and 14 works. These limited sample sizes make any evidence of absence
particularly fragile.

The analysis was conducted using MakamKit, the common computational framework developed for this research
programme. MakamKit reconstructs the pitch and duration sequences of each composition from symbolic notation
files, converts pitches into relative values referenced to the final pitch of the work, and derives makam-related
quantitative features. Five proxy measures were defined for this study: (1) literal repetition, the proportion of exact
repetitions of absolute pitch sequences within three- and four-note motif windows; (2) transposed repetition, the
proportion of repeated intervallic patterns beginning on different pitch levels; (3) phrase span, the length of sectionally
defined musical units measured in bars; (4) trajectory roughness, computed by dividing each composition into twelve
equal note-count segments and calculating the mean absolute difference between successive relative pitch centres; and
(5) cadential convergence, calculated by measuring the mean absolute distance (4) from the final pitch within the last
20% of the note sequence and transforming it using the function 1/(1 + d), yielding values between 0 and 1. Values
approaching 1 indicate that the final section of a composition is more tightly concentrated around the final pitch,
reflecting stronger cadential convergence. The measure therefore represents not a distance but the inverse
transformation of that distance into a convergence score. Five hypotheses were specified 4 priori: literal repetition and
transposed repetition were expected to decrease across historical periods, phrase span and cadential convergence to
increase, and trajectory roughness to decrease. The predefined composite support criterion required that at least three
of the five indicators move in the predicted direction, with at least two of these exhibiting composer-clustered
bootstrap 95% confidence intervals excluding zero.

The primary trend statistic was Spearman'’s rank correlation (Spearman, 1904), and robustness was assessed
through composer-clustered bootstrap resampling (2,000 iterations with a fixed random seed; Efron & Tibshirani,
1994). To control for potential confounding by formal type, two additional analyses were performed. First, early and
late compositions were matched by nearest duration within identical makam x usul x form strata and compared using
the Wilcoxon signed-rank test (Wilcoxon, 1945); only twelve matched pairs could be constructed. Second, a mixed-
effects model incorporating random composer intercepts and variance components for makam and usul was fitted
(Laird & Ware, 1982). Multiple comparisons were corrected using the Benjamini-Hochberg procedure with a 5% false
discovery rate (Benjamini & Hochberg, 1995). In the form-specific trend analyses, pesrevs and saz semdis were treated
as separate correction families of five tests each.

Results

Table 1. Sample sizes and median values of the five measures by historical period and form

Period Form n Literal repetition | Transposed  repetition | Phrase span, bars | Trajectory  roughness | Cadential  convergence
(median) (median) (median) (median) (median)
Pre-1650 Pesrev 9 0.497 0.069 2.243 10.842 0.043
Pre-1650 Saz semdisi 5 0.730 0.038 2.188 12.856 0.049
1650-1750 Pesrev 11 | 0.553 0.036 1.632 10.135 0.062
1650-1750 Saz semdisi 7 0.697 0.034 2.241 9.410 0.051
1750-1850 Pesrev 14 | 0.527 0.080 0.614 10.817 0.046
1750-1850 Saz semdisi 7 0.506 0.052 2.300 11.709 0.042
Post-1850 Pesrev 48 | 0.483 0.085 0.883 12.953 0.039
Post-1850 Saz semdisi 48 | 0.626 0.043 3.215 9.583 0.036

The sample is heavily weighted toward the late period, with 96 of the 149 compositions belonging to the post-1850
stratum. The small size of the early strata (5-11 works in the pre-1650 and 1650-1750 groups, and 7-14 works in the
1750-1850 group) indicates that none of the differences reported in this table should be interpreted, by themselves, as

evidence of historical trends.

Table 2. Pooled historical trends and composer-clustered bootstrap results (7 = 149)

Measure Spearman'sp | p Clustered slope 95% CI Bootstrap p BH ¢4
Literal repetition -0.089 0.278 -0.009 [-0.030, 0.017] 0.458 0.630
Transposed repetition 0.058 0.483 -0.002 [-0.009, 0.008] 0.660 0.630
Phrase span 0.055 0.504 0.888 [-0.926, 2.669] 0.302 0.630
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Trajectory roughness 0.037 0.656 0.336 [-0.446, 1.229] 0.386 0.656
Cadential convergence -0.325 <0.001 -0.005 [-0.010, -0.002] <0.0005 <0.001

In the pooled sample, the confidence intervals of four measures include zero. The only robust historical trend is
observed for cadential convergence; however, its direction is opposite to that predicted by Hypothesis 5. Rather than
increasing across historical periods, the final sections of compositions exhibit progressively weaker convergence toward

the final pitch.

Table 3. Form-specific historical trends (pesrev n = 82, saz semdisi n = 67; each form treated as a separate five-test
correction family)

Measure Form Spearman's p P 95% CI BH 4
Literal repetition Pesrev -0.150 0.179 [-0.043, 0.010] 0.224
Transposed repetition Pesrev 0.195 0.079 [-0.010, 0.016] 0.196
Phrase span Pesrev -0.108 0.335 [-3.514, 0.676] 0.335
Trajectory roughness Pesrev 0.174 0.117 [-0.198, 1.849] 0.196
Cadential convergence Pesrev -0.269 0.015 [-0.010, -0.001] 0.073
Literal repetition Saz semdisi -0.145 0.243 [-0.039, 0.017] 0.404
Transposed repetition Saz semdisi -0.039 0.757 [-0.009, 0.007] 0.757
Phrase span Saz semdisi 0.292 0.017 [1.210, 6.427] 0.041
Trajectory roughness Saz semdisi -0.061 0.622 [-1.529, 1.824] 0.757
Cadential convergence Saz semdisi -0.419 <0.001 [-0.011, -0.002] 0.002

Within the pesrev repertoire, none of the observed trends remained significant after controlling the false discovery
rate at 5%. In the saz semdisi repertoire, two patterns emerged. The decline in cadential convergence remained robust
after correction (¢ = 0.002), while the increase in phrase span also exceeded the 5% threshold within its own correction

family (¢ = 0.041). This represents the only partial and form-specific finding consistent with Feldman's thesis.

Table 4. Early-late differences in 12 matched pairs (nearest-duration early-late pairs within identical makam x usul x
form strata)

Measure Early mean Late mean Mean difference Wilcoxon W ? BH 4
Literal repetition 0.654 0.635 -0.019 39.0 1.000 1.000
Transposed repetition 0.048 0.045 -0.003 38.0 0.970 1.000
Phrase span 2.156 2.975 0.819 22.0 0.204 0.339
Trajectory roughness 9.844 8.483 -1.361 22.0 0.204 0.339
Cadential convergence 0.055 0.041 -0.014 7.0 0.009 0.046

Under the strictest control, matching compositions with identical makam, usul, and formal type, cadential
convergence again remained the only statistically significant difference after correction (¢ = 0.046). For the repetition
measures, the directions of the mean and median differences were inconsistent, indicating sensitivity to extreme values

within the small sample of twelve matched pairs.

Table 5. Convergence status of the mixed-effects model with random composer intercepts (7 = 149, 77 composers)

Measure Model convergence Period coefficient ()
Literal repetition No —
Transposed repetition No —
Phrase span No —
Trajectory roughness No —
Cadential convergence No —

The mixed-eftects model failed for all five measures because of the software dependency error "No module named
statsmodels.formula’”. Consequently, no period coefficients could be estimated. The mixed-effects model therefore
cannot be regarded as an independent source of evidence for separating composer-level effects from makam and usul
effects. Across the remaining three independent analyses of the zerkib-seyir dimension, namely the pooled trend
analysis, form-specific trend analysis, and matched-pair comparison, the only consistent pattern is the decline in
cadential convergence across historical periods, contrary to theoretical expectation. This finding is accompanied by a
limited increase in phrase span specific to the saz semdisi repertoire.

In summary, among the five proxy measures, only cadential convergence remained consistent and statistically
significant after correction across three independent analyses, namely the pooled trend analysis, form-specific analysis,
and matched-pair comparison, but its direction was opposite to that predicted. Phrase span exhibited an additional,

partial, and form-specific signal only within the saz semdisi repertoire.
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Study 2. Does Feldman's Thesis of the Historical Integration of Seyir Organization Receive Support When
Tested with a Five-Dimensional Quantitative Indicator Framework?

Theory 2: The Historical Codification of Sey:ir

Feldman argues that, from the second half of the seventeenth century onward, the relatively independent terkibs

characteristic of the early repertoire became integrated into a makam seyir organization extending from the beginning
to the end of a composition. This transformation is described as a multidimensional historical process in which zerkzb,
seyir, usul-melody articulation, the hdne-miildzime structure, and nazire relationships, namely the practice of
composing one work in imitation of another, evolve together rather than representing a simple linear progression. The
present study examines only one component of this broader historical thesis by testing whether the organization of the
seyir trajectory can be detected across composer periods within the modern symbolic transmission.

From this historical proposition, a five-dimensional set of directional hypotheses was derived a priori. As seyir
becomes increasingly integrated, it is expected that (H1) trajectory roughness, reflecting tonal jumps between
successive melodic windows, will decrease; (H2) the number of directional changes will become less frequent; (H3)
the final section of a composition will become more tightly organized around the final pitch (cadential convergence);
(H4) melodic direction will more frequently align across the boundaries between hdne and miildzime; and (HS) the
pitch distributions on either side of these boundaries will become increasingly similar. Support for Feldman's thesis
was defined not by any single indicator but by the convergence of all five indicators in the predicted direction. This
criterion of multiple convergent validity was adopted deliberately to prevent an isolated statistically significant result
from being interpreted as evidence that seyi» became historically integrated. Within this framework, seyz7is treated not
as a static label such as ascending or descending but as a dynamic temporal trajectory unfolding throughout an entire
composition, thereby rendering Feldman's historical proposition amenable to empirical testing.

Testing the Theory

The sample consists of 149 pesrevs and saz semdis, the two principal forms of the Ottoman court instrumental
repertoire, selected from the open-access SymbTr symbolic music corpus (Karaosmanoglu, 2012), and attributed to
77 composers. The unit of analysis is the musical composition rather than the individual note. Records containing
fewer than twenty valid notes, lacking composer attribution, or not assignable to one of the four historical strata were
excluded. Historical period was defined not by the documented date of composition but by four attribution strata
derived from composers' lifespans: pre-1650 (14 works), 1650-1750 (18 works), 1750-1850 (21 works), and post-1850
(96 works). These three temporal boundaries (1650, 1750, and 1850) represent an analytical simplification of
Feldman's more detailed historical periodization (see Study 5). Because the original study does not explicitly map these
boundaries to specific pages or passages in Feldman's text, the resulting historical strata should be interpreted as
approximate analytical categories. For the two indicators based on hdne-miildzime-serbine boundaries (H4 and H5),
the effective sample was reduced to 132 works, as 17 compositions contained no structural section markers. The
selected-transmission character of the corpus has already been discussed in the Introduction; it should simply be
recalled here that approximately two-thirds of the sample belong to the post-1850 attribution layer.

The analyses were performed using the MakamKit computational engine, an open-source Python library
incorporating both makam-aware symbolic and audio-based modules. Only the symbolic module was employed in
this study. Each composition was divided into twelve windows containing equal numbers of notes, and within each
window the duration-weighted mean pitch was calculated in the 53-comma tuning system relative to the final notated
pitch of the composition. Five indicators were derived from this common representation: trajectory roughness (the
mean absolute difference between successive window centres, measured in commas); the number of directional
changes (the number of sign changes in successive window-centre differences); the cadential convergence score,
calculated as the inverse transformation 1/(1 + d), where d is the mean absolute distance of notes in the final fifth of
the composition from the final written pitch, yielding values between 0 and 1, with higher values indicating stronger
convergence toward the cadence; directional continuity across section boundaries (the proportion of agreement in

melodic direction within the eight-note contexts immediately before and after each hine-miildzime-serbine
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boundary); and pitch-distribution similarity across section boundaries (the similarity between pitch usage profiles on
either side of each boundary).

The statistical strategy consisted of three components. The primary analysis employed Spearman's rank correlation
(Spearman, 1904) between the ordered historical strata and each indicator. This coefticient summarizes monotonic
trends across historical periods without assuming linearity. The robustness of effect direction was evaluated using the
composer-clustered bootstrap procedure introduced in Study 1 (Efron & Tibshirani, 1994; 2,000 iterations per
indicator, fixed random seed 20260720, 95% confidence intervals from the 2.5th and 97.5th percentiles), thereby
preventing prolific composers from artificially inflating statistical certainty. Because five simultaneous tests were
conducted, multiple-comparison correction was applied. The Bonferroni-adjusted significance threshold was set at a
=0.01(0.05/5). In addition, Benjamini-Hochberg (1995) false-discovery-rate correction was calculated and is reported
in Table 6 as the BH g value. Although the cadential convergence score was also examined in Studies 1 and 3, each
study defines its own five-test correction family, and therefore g-values may differ across studies. Power analysis
indicated that, owing to the small early-period samples, only very strong effects could be detected reliably. Using the
standard Fisher z approximation, the minimum detectable effect size at 80% power and a = 0.05 was approximately |p|
= 0.69 for the pre-1650 group (z = 14) and |p| = 0.62 for the 1650-1750 group (z = 18). Consequently, moderate
historical trends may remain undetected within the current design. Finally, a sensitivity analysis examined whether the
principal indicators depended on the selected computational parameters by recalculating the analyses under nine

combinations of three window numbers (8, 12, and 16) and three terminal-segment proportions (10%, 20%, and 30%).

Results

Table 6. Historical trends of the five seyir indicators (z = 149; section-boundary indicators z = 132).
Indicator n [ P Slope (per | 95% CI | 95% CI | pboot BH ¢ Expected Observed direction

period) lower upper direction consistent?
Trajectory roughness 149 | 0.037 | 0.656 0.336 -0.418 1.319 0.371 0.820 Decrease (H1) | No
Number  of  directional | 149 | 0.085 | 0.304 0.150 -0.027 0.409 0.100 0.507 Decrease (H2) | No
changes
Cadential convergence score 149 | - <0.001 | -0.005 -0.010 -0.002 <0.0005 | 0.000259 | Increase (H3) | No*
0.325

Directional continuity across | 132 | - 0.849 -0.019 -0.060 0.055 0.569 0.849 Increase (H4) | No
section boundaries 0.017
Pitch-distribution  similarity | 132 | - 0.146 -0.027 -0.078 0.010 0.144 0.365 Increase (HS) | No
across section boundaries 0.127

Only the reversal observed for the cadential convergence score is statistically significant (p < 0.001; BH q = 0.000259). The remaining four indicators exhibit point
estimates opposite to the predicted direction but do not reach statistical significance.

This table shows that four of the five indicators exhibit no stable trend across historical periods, as their confidence
intervals include zero. The final two columns reveal a different pattern: all five hypotheses (H1-H5) display point
estimates opposite in sign to those predicted by Feldman. This fivefold reversal reaches statistical significance only for
the cadential convergence score (p = -0.325, p < 0.001), which remains significant after both Bonferroni correction (a
= 0.01) and Benjamini-Hochberg false-discovery-rate adjustment (BH g = 0.000259). The remaining four indicators
remain non-significant after correction (BH ¢ = 0.365-0.849). Rather than reflecting an isolated contradictory result,
the findings indicate that all indicators point in the same opposite direction, an issue examined further in the
Discussion and Conclusion section.

Table 7. Median indicator values by historical period and form

Period Form n | Roughness | Direction changes | Cadential convergence | Directional continuity | Distribution similarity
Pre-1650 Pesrev 9 10.842 6.0 0.043 0.286 0.443
Pre-1650 Saz semdisi | S 12.856 6.0 0.049 0.429 0.370
1650-1750 | Pesrev 11 | 10.135 5.0 0.062 0.310 0.374
1650-1750 | Sazsemdisi | 7 9.410 6.0 0.051 0.429 0.434
1750-1850 | Perev 14 | 10.817 6.0 0.046 0.050 0.495
1750-1850 | Sazsemdisi | 7 11.709 6.0 0.042 0.292 0.373
Post-1850 | Pesrev 48 | 12.953 6.0 0.039 0.268 0.445
Post-1850 | Sazsemdisi | 48 | 9.583 6.0 0.036 0.357 0.326

Table 7 confirms that the pooled results are not driven by a single musical form. The median cadential convergence

score reaches its highest value in the 1650-1750 stratum for both pesrevs and saz semdis before declining in the post-
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1850 period. This decline is common to both forms, although the pattern reflects a mid-period peak followed by

regression rather than a strictly linear historical decrease.

Table 8. Median values of the indicators for makams represented by at least four compositions

Makam n | Trajectory roughness | Direction changes Cadential convergence Directional continuity Distribution similarity
Acemdgsiran 6 | 14970 5.5 0.031 0.667 0.380
Béyatl' 5 | 6.841 7.0 0.048 0.375 0.577
Biiselik 4 | 9.220 5.0 0.047 0.482 0.382
Ferd/]feza 5 | 20.643 6.0 0.021 0.227 0.415
Hicaz Hiiméyun 4 | 9.641 6.0 0.050 0.364 0.450
Hicazkdr 6 | 10.476 5.5 0.041 0.488 0.514
Hit'}c’ym' 7 | 8.402 6.0 0.047 0.264 0.450
Hiizzam 4 | 10.315 7.0 0.049 0.411 0.672
Kiirdilibicazkar S | 9.934 6.0 0.033 0.000 0.494
Mahur 7 | 13.675 6.0 0.031 0.400 0.370
Muhdyyer 4 | 10.563 5.0 0.043 0.000 0.042
Nevd 4 | 8.446 5.5 0.043 0.238 0.364
Nibavent 6 | 13.006 6.5 0.037 0.375 0.326
Rast 4 | 14.606 6.0 0.037 0.000 0.521
Sabd 6 | 9.889 6.5 0.050 0.429 0.265
Segéh 5 | 9.440 5.0 0.064 0.294 0.545
U;;ﬂk 5 | 7.242 6.0 0.065 0.191 0.284

Table 8 provides an internal perspective on whether the pooled historical trend reflects historical period or
differences in makam composition within a corpus whose makam distribution is not constant across periods. The
median trajectory roughness ranges from 6.841 (Beyati) to 20.643 (Ferahfeza), a substantially wider interval than the
differences observed between the historical period strata in Table 9. This suggests that makam identity discriminates

indicator values more strongly than historical period.

Table 9. Sensitivity analysis by window number and terminal-segment proportion (p and p; # = 149)

Windows | Final segment Trajectory roughness p (p) Direction changes p (p) Cadential convergence p (p)
8 10% 0.083 (0.314) 0.060 (0.466) -0.438 (<0.001)
8 20% 0.083 (0.314) 0.060 (0.466) -0.325 (<0.001)
8 30% 0.083 (0.314) 0.060 (0.466) -0.318 (<0.001)
12 10% 0.037 (0.656) 0.085 (0.304) -0.438 (<0.001)
12 20% 0.037 (0.656) 0.085 (0.304) -0.325 (<0.001)
12 30% 0.037 (0.656) 0.085 (0.304) -0.318 (<0.001)
16 10% 0.063 (0.444) 0.025 (0.765) -0.438 (<0.001)
16 20% 0.063 (0.444) 0.025 (0.765) -0.325 (<0.001)
16 30% 0.063 (0.444) 0.025 (0.765) -0.318 (<0.001)

The complete nine-row sensitivity table is not accompanied by a separate raw-data record in the results JSON file.
Consequently, it has been reproduced directly from the source article and cannot be independently recalculated. The
only verifiable row is the 12-window / 20% terminal-segment configuration, which, by definition, corresponds exactly
to the principal results reported in Table 6 and therefore confirms internal consistency. Although the remaining eight
rows display a pattern consistent with this validated reference point, their underlying calculations could not be
independently verified. Accordingly, the interpretation that the inverse trend in cadential convergence remains stable
across all nine parameter combinations should be treated with caution beyond the single validated configuration. By
contrast, the absence of significant trends for trajectory roughness and directional changes is consistent across all nine
parameter combinations, with p-values exceeding 0.05 throughout, and no additional robustness claim is made for
these indicators.

In summary, four of the five indicators, namely trajectory roughness, the number of directional changes, directional
continuity across section boundaries, and pitch-distribution similarity across section boundaries, exhibit no stable
trend across historical periods. The only statistically significant indicator, the cadential convergence score, changes in
the direction opposite to that predicted. At the level of point estimates, all five hypotheses display signs contrary to
those proposed by Feldman.
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Study 3. Does Feldman's Thesis of the Historical Transformation of the Usul-Melody Relationship Receive
Support When Examined through Five Indicators in Modern Symbolic Notation?
Theory 3: Historical Change in the Articulation between Usul Cycles and Melody
According to Feldman (2024), melody in early pesrevs and saz semdis is closely bound to the wsul cycle, whereas from

the second half of the seventeenth century onward this relationship gradually loosens, allowing melody to extend
beyond the boundaries of the #sz/ cycle and develop into a longer-span musical continuity integrated within the seyzr
of the makam. The present study examines only this component of Feldman's broader thesis. Other dimensions,
including the ordering of tonal centres, hdne-miildzime continuity, nazire relationships, and the historical
periodization of the repertoire, remain outside its scope.

In Feldman's account, #su/ is not merely a metrical counting scheme but a temporal organization shaped by the
hierarchical weighting of dém and tek strokes and transmitted through the embodied tradition of mesk. Whereas
melody in the early repertoire adheres closely to this temporal framework, later melody moves more freely across it.
The research question is therefore formulated as follows:

»  Does the manner in which melodic ideas extend beyond wsu/ cycles and bar boundaries vary across the

historical strata derived from composer attributions?

The difficulty of addressing this question quantitatively must be acknowledged from the outset. Historical usu/
existed as an embodied system of accentual weighting that was never directly recorded, whereas the available data
preserve only the surface of modern notation through barlines. As noted by Bozkurt, Ayangil, and Holzapfel (2014),
symbolic notation captures only part of the information embodied in performance practice. This limitation becomes
particularly acute in relation to usu/: the relative weighting of dzm and tek strokes, precisely the feature that transforms
usul from a counting pattern into a temporal organization, is not encoded in any symbolic notation format. The
methodology of the present study is therefore constructed with explicit recognition of this limitation.

Testing the Theory

The sample was drawn from a derivative of the SymbTr collection (Karaosmanoglu, 2012), an open corpus of modern
symbolic music transcriptions. The two instrumental forms examined, pesrev and saz semdisi, constitute the core of
the repertoire and provide a natural setting for tracing the usu/-melody relationship through their hdne-miildzime
architecture. Records containing fewer than twenty valid notes, lacking composer attribution, or not assignable to one
of the four attribution strata were excluded. During import, structurally corrupted rows, zero-duration symbols, and
usul metadata rows containing no notes were also separated from musical events. The resulting sample comprised 149
works: 14 attributed to the pre-1650 period, 18 to 1650-1750, 21 to 1750-1850, and 96 to the post-1850 period,
representing 77 composers. All 67 saz semdis in the corpus are in the Aksak Semai usul, a form-usul dependency
addressed separately in the Method section. The selected-transmission character of the sample has been discussed
above.

The analysis was conducted using the MakamXKit computational engine. MakamKit reads symbolic notation files
derived from SymbTT, extracts pitch, duration, metrical position, and section-boundary information, and generates
quantitative indicators of makam and usul relationships. Five indicators (G1-G5) were defined. G1, the cross-barline
connection ratio, is the proportion of connections between successive sound events that cross a barline. G2, final-
pitch—bar-end alignment, is the proportion of events on the principal pitch that coincide with the end of a bar. G3,
onset-phase entropy, is the Shannon entropy of note-onset phases within the bar, normalized to the maximum possible
value. G4, phrase span, is the mean distance between successive phrase or section boundaries, measured in bars. GS,
section-boundary closure ratio, is the proportion of closure behaviour at hine, miildzime, and serbdne boundaries.
Because this final indicator could be calculated only for works containing section-boundary markers, its sample size
was 132 rather than 149.

Five directional hypotheses were derived from the thesis, all referring to the expected change from the pre-1650 to
the post-1850 period: H1, the cross-barline connection ratio increases; H2, final-pitch—bar-end alignment decreases;

H3, onset-phase entropy increases; H4, phrase span expands; and HS, the section-boundary closure ratio decreases.
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The predefined criterion for theoretical support required at least three of the five indicators to display stable period
trends in the predicted direction after accounting for composer effects. The primary trend test was Spearman’s rank
correlation between the ordered four-period strata and each indicator (Spearman, 1904). Trend robustness was
evaluated using the composer-clustered bootstrap procedure described above (2,000 iterations, fixed seed 20260720,
percentile-based 95% confidence intervals using the 2.5th and 97.5th percentiles; Efron & Tibshirani, 1994). Because
five ordered tests were conducted, p-values were adjusted using the Benjamini-Hochberg procedure (Benjamini &
Hochberg, 1995). No single statistic was treated as decisive: direction, bootstrap slope, whether the confidence interval

included zero, the bootstrap p-value, and the adjusted g-value were evaluated jointly.

Results
Table 10. Historical trend tests for the five usul-melody indicators (pooled, z = 149; n = 132 for section-boundary
closure)
Indicator n Spearman’sp | p Bootstrap slope | 95% confidence interval | Bootstrap p | Adjusted g (BH)
Cross-barline connection ratio | 149 | 0.000 0.999 | -0.019 [-0.053, 0.025] 0.352 0.999
Final-pitch-bar-end alignment | 149 | 0.001 0.991 | —0.000 [-0.021, 0.014] 0.997 0.999
Onset-phase entropy 149 | 0.130 0.114 | 0.004 [-0.001, 0.011] 0.123 0.570
Phrase span (bars) 149 | 0.055 0.504 | 0.888 [-0.832, 2.691] 0.287 0.840
Section-boundary closure ratio | 132 | —0.089 0.313 | -0.023 [-0.104, 0.034] 0.510 0.782

The table 10 shows that none of the five indicators displays a stable directional trend across historical periods. The
associations for the first two indicators are effectively zero. Although the strongest candidate, onset-phase entropy (p
= 0.130), shows a slight movement in the predicted direction, its confidence interval includes zero, and no result

survives correction for multiple testing (all g-values > 0.570).

Table 11. Median values of the five indicators by period x form cell

Period Form n Connection ratio | Final pitch—bar end Phase entropy Phrase span Section closure
Pre-1650 Pesrev 9 0.829 0.152 0.989 2.243 0.400
Pre-1650 Saz semdisi 5 0.721 0.060 0.962 2.188 0.714
1650-1750 | Pesrev 11 1.000 0.163 0.993 1.632 0.633
1650-1750 | Saz semdisi 7 0.644 0.048 0.961 2.241 0.714
1750-1850 | Pesrev 14 | 0.571 0.112 0.992 0.614 0.429
1750-1850 | Saz semdisi 7 0.645 0.125 0.961 2.300 0.500
Post-1850 Pegrev 48 0.645 0.118 0.995 0.883 0.429
Post-1850 Saz semdisi 48 | 0.792 0.096 0.979 3.215 0.545

This descriptive analysis reveals fluctuations obscured by the pooled test. Among pesrevs, the median cross-barline
connection ratio reaches 1.000 in the 16501750 period, declines markedly in 17501850, and rises again after 1850.
Phrase span likewise reaches its lowest value in the same period. Because this trough is confined to a single period and
forms a V-shaped pattern in which both ends return toward earlier levels, it cannot be interpreted as evidence of lasting
historical transformation. It is more plausibly read as a fluctuation related to differences in the #su/ composition of the

historical strata.

Table 11. Number of compositions per usul and median values of the five indicators’

Usul n Connection ratio Final pitch—bar end Phase entropy Phrase span Section closure
Aksak Semai | 67 | 0.745 0.091 0.976 2.695 0.571
Devr-i Kebir | 25 | 0.636 0.118 0.992 0.598 0.317
Mubammes 13 | 0.750 0.091 0.994 0.770 0.300
Fabte 8 0.540 0.136 0.995 0.818 0.429
Haﬁ'f 8 0.571 0.127 0.989 0.729 0.321
Cenber 4 0.911 0.193 0.996 1.938 0.514
Cifte Diiyek | 4 0.663 0.089 0.992 0.777 0.750
Dit'ye/e 4 0.818 0.221 0.993 4.950 0.429
Agir Diiyé/e 3 0.582 0.095 0.986 2.234 0.500
Darb-1 Fetih 3 0.667 0.136 0.992 0.277 0.250

Table 11 offers a clue as to what the indicators may actually measure. The connection ratio is higher in Cenber
(0.911) than in Aksak Semai (0.745), and higher in Aksak Semai than in Devr-i Kebir (0.636) and Fahbte (0.540). This

ordering corresponds to differences in #su/ cycle length: longer cycles provide greater space for melodic expansion

3 Usuls represented by at least three works (n > 3); usuls represented by a single work are listed separately in the article.
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without crossing a barline. The possibility that this indicator reflects usu/ cycle length more strongly than historical
period therefore constitutes an alternative explanation discussed below.

The principal finding is that none of the five indicators exhibits a stable directional trend across historical periods.
Even G3, the strongest candidate (p = 0.130, p = 0.114, adjusted ¢ = 0.570), remains within the bounds of uncertainty,
and its confidence interval includes zero. No result survives correction for multiple testing.

Accordingly, despite the period- and usul-based fluctuations visible in the descriptive tables, the pooled trend tests
reveal no statistically stable direction across the four historical strata.

Study 4. Can Feldman’s Thesis of the Model—Nazire Relationship Generate Candidates for Expert Review
through Computational Similarity Ranking?

Theory 4: Computational Prioritization of Model—-Nazire Relationships
In Music of the Ottoman Court, Walter Feldman does not portray the transformation of the early Ottoman

instrumental repertoire as a single linear progression (Feldman, 2024). In his account, short, repetitive, and relatively
independent zerkibs, self-contained melodic units spanning several bars, gradually become integrated into longer
makam seyir trajectories. During this process, the relationship between melody and the wsu/ cycle, the hdne-miildzime
structure, and model-zazz7re relationships among composers change together. A zazire is the practice of composing a
new work in the style of an existing one, occupying a broad space between literal imitation and wholly original
reinterpretation. A composer writing a nazire shares the model’s makam, wusul, and often its formal plan and
conventions of seyir, while reconstructing the melodic material through new phrases. In Feldman’s account, nazire is
not merely a label of similarity but relational evidence of how repertorial models circulated among composers.

The origin of nazire introduces a significant tension. The practice emerged in literary history as an Ottoman poetic
tradition tied to text and @ru#z metre: one poet composed a new poem in response to another poet’s gazel, using the
same metre, thyme, and thematic imagery. By transferring the term to textless instrumental forms such as the pesrev
and saz semdisi, Feldman converts the verbal-metrical-rhyming structure of literary nazire into a makam-usul-seyir
framework (Feldman, 2024). This transfer is not left entirely unquestioned in Feldman’s text and should not pass
without scrutiny here. Whereas a poetic zazire leaves a directly recognizable verbal and metrical echo for the listener,
the trace of an instrumental zazire can be sought only in structural and seyir-based textures. Consequently, the weak
detection of nazire through measured “structural fingerprint similarity” may reflect not a failure of the method but a
change in the very criterion of validation when a literary concept is transferred into the instrumental domain.

This theory has scarcely been tested within computational musicology. Bozkurt, Ayangil, and Holzapfel (2014)
observe that computational research on Turkish makam music using symbolic data has advanced in makam
recognition, #su/ analysis, and surface-level similarity measurement, but that this body of work has not been developed
into a prioritization tool for relationships such as nazire, which require the combined consideration of
multidimensional formal design, seyzr trajectory, and textural conventions. The research question of Study 4 therefore
asks:

> Can potential nazire pairs be prioritized for expert review through similarities in makam, usul, form, and

seyir?

This question is deliberately framed not as a hypothesis test but as a candidate-prioritization exercise; it does not
claim that “new nazires have been discovered.” No modern corpus contains validated zazzre labels. What can therefore
be tested is not Feldman’s historical thesis itself but the surface-level proxies expected to leave traces in notation: shared
makam-usul—form configurations, similar structural-textural statistics, and comparable seyz7 trajectories.

Testing the Theory

The sample was restricted to pesrevs and saz semdis contained in the open symbolic corpus derived from SymbTr
(Karaosmanoglu, 2012); the unit of analysis was the musical composition rather than the individual note. Three
exclusion criteria were applied: records containing fewer than twenty valid notes, records lacking composer
attribution, and records that could not be assigned to one of the four attribution strata. The final sample comprised

149 compositions by 77 composers, divided into four historical layers according to composer attribution (14 pre-1650,
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18 from 1650-1750, 21 from 1750-1850, and 96 post—lSSO).1 These temporal boundaries (1650, 1750, and 1850),
derived from composers' life spans, constitute a common convention throughout the present studies. They represent
an approximate analytical simplification of Feldman's more detailed historical periodization and are not claimed to
correspond exactly to the chronological boundaries proposed in his text. The sample is not a probabilistic historical
sample; its selected-transmission character and the resulting restriction of the target population were discussed in detail
in the Introduction.

MakamKit, the computational engine used in the analysis, reads symbolic notation derived from SymbTr, associates
each work with makam, usul, and formal metadata, and extracts structural and seyz7-related features at the composition
level. In the present study it was employed to construct a two-layer similarity measure. The first layer was structural
fingerprint similarity. Nine features, namely direct repetition, transposed repetition, seyir roughness, cadential
convergence, section-edge similarity, directional continuity across section boundaries, cross-barline connection ratio,
melodic density, and pitch range (in commas), were standardized using z-scores (with missing values imputed by the
sample median) and compared using cosine similarity. The second layer was t7ajectory similarity. Each composition
was divided into twelve equal segments, the duration-weighted pitch centroid was calculated for each segment, and
the resulting standardized twelve-point curves were compared using unconstrained classical Dynamic Time Warping
(DTW) distance (Sakoe & Chiba, 1978). The total alignment cost was divided by 24 and transformed to the 0-1
interval using the function e~(—distance). The composite similarity score combined the two components with weights
of 65% for structural fingerprint similarity and 35% for trajectory similarity. Because no validated nazire labels exist,
these weights were not optimized but explicitly declared as an exploratory design choice. Candidate pairs were searched
only within identical makam-usul-form cells. Although this restriction improves comparability, it necessarily
excludes genuine zazires that may have been transformed into different wsuls or formal types. A single statistical
validation test was planned to evaluate the ranking: a one-sided Mann—-Whitney U test comparing the scores of same-
composer pairs with those of different-composer pairs. To examine the influence of the weighting scheme on the
ranking, the analysis was additionally repeated under four weighting profiles (25%/75%, 50%/50%, 65%/35%, and
75%/25%) and compared with the reference profile (65%/35%). All similarity values were rounded to three decimal
places. The ranking procedure was entirely deterministic and involved neither random sampling nor model fitting.

Results
The search produced 34 comparable pairs within identical makam-usul—form cells. The highest composite similarity
score was 0.885, whereas the lowest was 0.068.

Table 12. Top ten candidate nazire pairs ranked by composite similarity score (all 34 pairs are included in the data

ackage)
Rank | Makam Usul Form Composition A Composition B Structural  fingerprint | Trajectory Composite
similarity similarity score
1 Segdh Abksak Saz k1807 - Hizir Aga k1808 - Néyi Osman Dede 0.896 0.863 0.885
Semai semdisi
2 Ussak Aksak Saz k2123 - Dede Salih | k2125-Neyzen Aziz Dede 0.907 0.718 0.841
Semai semdisi Efendi
3 Hiiseyni Abksak Saz k0793 - Lavtact Andon k0795 - Tatyos Efendi 0.942 0.641 0.837
Semai semdisi
4 Nibavent Abksak Saz k1454 - Mesut Cemil k1455 - Vecdi Seyhun 0.877 0.683 0.809
Semai semdisi
5 Hicaz Abksak Saz k0596 - Tanburi Isak k0597 - Veli Dede 0.746 0.747 0.746
Hiimdyun Semai semdisi
6 Beyati Abksak Saz k0190 - Kanuni Omer | k0191-Nayi Osman Dede 0.770 0.695 0.744
Semai semdisi Efendi
7 Saba Aksak Saz k1717 - Neyzen Aziz | k1718.Zaharya 0.741 0.739 0.740
Semai semdisi Dede
8 Beyati Aksak Saz k0190 - Kanuni Omer | k0192 Misirli Udi Ibrahim Efendi | 0.777 0.660 0.736
Semai semdisi Efendi ("Arap")
9 Ussak Aksak Saz k2124 - Kantemiroglu k2125 - Neyzen Aziz Dede 0.746 0.708 0.733
Semai semdisi
10 Segdh Devr-i Pesrev k1764 - Nayi Osman | k1765-Neyzen Yusuf Paga 0.635 0.861 0.714
Kebir Dede

The composite-score formula can be verified directly by hand. For the first-ranked pair, for example: 0.65 x
0.896172 + 0.35 x 0.862931 = 0.884538 =~ 0.885.
The most striking finding does not lie within the similarity columns themselves but in the dataset as a whole: none
of the 34 candidate pairs is attributed to the same composer.
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Table 13. Similarity diagnostics: results of the same-composer validation test

Indicator Value
Number of comparable pairs 34
Number of same-composer pairs 0
Median score of same-composer pairs —a
Median score of different-composer pairs 0.589
Interquartile range of different-composer pairs (Q1 = 0.246; Q3 = 0.728) 0.482
Mann-Whitney U —a
One-sided p (same-composer pairs higher) —

* Not computable because no same-composer control pairs were available.

The single statistical validation planned for evaluating the ranking could not be performed because the comparison
pool contained no same-composer pairs. This outcome reflects not a methodological failure but rather the historical
convention that composers of saz semdis typically produced only a single work within the genre, leaving no internal
control pairs for statistical comparison.

Table 14. Structure of the candidate pool based on 34 pairs

Indicator Value

Number of makam-usul—form cells 21

Cells containing one pair 16

Cells containing three pairs 4

Cells containing six pairs 1 (Mabur)

Number of works represented in the pool 48 (32.2% of the corpus)
Works not included in any pair 101 (67.8% of the corpus)
Saz semdisi pairs in Aksak Semai usul 30 (88.2%)

Pesrev pairs in Devr-i Kebir usul 4(11.8%)

Structural fingerprint similarity range —0.344 t0 0.942
Trajectory similarity range 0.634 t0 0.863
Composite score range 0.068 t0 0.885

The internal structure of the candidate pool is highly imbalanced. Two-thirds of the 149 works do not enter any
pair, while nearly nine out of every ten candidate pairs belong to a single u#su/—form combination, namely saz semdis
in Aksak Semai usul. The two similarity components also differ substantially in discriminatory power. Structural
fingerprint similarity ranges from near opposition (—0.344) to strong correspondence (0.942), whereas trajectory
similarity is compressed within a considerably narrower interval (0.634-0.863). This suggests that the smoothed
twelve-point trajectories are inherently similar to one another and that the trajectory component possesses limited

discriminatory power when used independently.

Table 15. Sensitivity to weighting profiles: comparison with the reference profile (65% structural fingerprint / 35%

trajectory)
Weighting profile (structural fingerprint/trajectory) Rank correlation with reference Top-ten overlap
25% / 75% 0.924 0.8
50% / 50% 0.992 1.0
65% / 35% (reference) 1.000 1.0
75% / 25% 0.997 1.0

The ranking is relatively robust to the choice of component weights. Even when the trajectory component is
assigned an excessive weight of 75%, the rank correlation remains above 0.92 and at least eight of the top ten candidates
remain unchanged. Once the structural fingerprint component receives a weight of 50% or more, the top-ten list
becomes completely stable. This indicates that the highest-ranked candidates are not merely products of a single
arbitrary weighting decision and that the two components generally point in the same direction. However, ranking
stability does not establish ranking validity, and the empty control cells reported in Table 13 underscore this
distinction.

In summary, the screening procedure generated 34 comparable pairs from the corpus of 149 works. None of these
pairs involved the same composer, and the resulting ranking remained largely stable across four alternative weighting

profiles.

¢ The period-wise distribution and the number of composers (77) could not be verified directly because these fields were not included as separate variables in the
final results dataset; therefore, they could only be verified indirectly from the overall totals (149).
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Study 5. Can Feldman’s Four-Period Periodization Be Recovered through Blind Clustering of Musical
Features with Dates and Composer Names Concealed?

Theory 5: Four-Period Formal Periodization

In Music of the Ottoman Court: Makam, Composition and the Early Ottoman Instrumental Repertoire (2024), Walter

Feldman does not treat the terkib—seyir transformation summarized in the Introduction as a single linear process of
“progress.” Rather, he conceptualizes it as the joint evolution of several simultaneously developing components,
including the ordering of tonal centres, the relationship between melody and the usu/ cycle, hine-miildzime
continuity, and model-zazire relationships. The aspect directly relevant to Study 5 is that this transformation
ultimately implies that the repertoire can be divided into historically meaningful periods. Feldman’s own periodization
distinguishes as many as eight subperiods; however, the central theoretical claim is that these periods should leave
readable traces not only in archival chronology but also in the formal texture of the works themselves.

This claim points to a recurrent epistemic problem in historical musicology. Stylistic periodization is commonly
based on documentary evidence, biography, and chains of transmission, while the question of whether the internal
organization of musical works independently corroborates that periodization often remains untested. If Feldman’s
theory is correct, then even when period labels are withheld, measurable features of the compositions, including
motivic organization, seyi7, sectional structure, and usu/-melody articulation, should display patterns that differentiate
the historical periods. Study 5 examines this expectation by testing not Feldman’s theory in its entirety but a restricted
and falsifiable sub-proposition derived from it: When dates and composer names are concealed, can musical features
reconstruct the attributed historical periods? Two important limitations of this formulation must be stated at the
outset. First, the data do not consist of original seventeenth- and eighteenth-century manuscripts but of an openly
accessible symbolic corpus transcribed into modern notation. The independent variable is therefore not the exact
composition date of each work but one of four broad historical strata inferred from composer attribution. Second,
Feldman’s thesis that the “Ottoman-Turkish style differentiated itself from the Persianate environment” is not directly
tested here. Such a test would require a comparative corpus of Iranian and Transoxanian pzsrev repertories, which is
unavailable in the present dataset. The study tests only a much narrower precondition of that broader thesis:

> Does the instrumental repertoire preserved in modern transcription exhibit a measurable formal structure
associated with its attributed historical periods?

Testing the Theory
Sample

The analysis was conducted on a sample of 149 pesrevs and saz semdis. The works were drawn from an openly accessible
symbolic notation corpus transcribed into modern notation, of the type described by Karaosmanoglu (2012), available
for non-commercial research use with attribution. Records containing fewer than twenty valid notes, lacking
composer attribution, or not assignable to one of the four attribution strata were excluded. The unit of analysis was
the complete composition rather than the individual note.

The final sample was distributed across the four historical strata as follows: 14 works attributed to the pre-1650
period, 18 to 1650-1750, 21 to 17501850, and 96 to the post-1850 period. The sample represented 77 different
composers. The pronounced imbalance in this distribution, particularly the small early-period cells of 14 and 18 works,
is discussed below as a separate limitation. The source text does not demonstrate at the page level which specific
transitions in Feldman’s own historical narrative correspond exactly to these four boundaries. The four-period
framework employed here is therefore a coarse approximation of Feldman’s more fine-grained periodization, which
extends to eight subperiods, and is not presented as a one-to-one mapping.

It should be emphasized that this sample retains the selected-transmission character discussed in detail in the
Introduction and does not constitute a probabilistic sample of the historical universe addressed by Feldman. The target
population of the results is therefore not “the entire Ottoman instrumental repertoire” but the body of works

observable within the specified chain of transmission.

Feature Extraction with MakamKit
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MakamKit is a multilayer computational analysis engine developed for Turkish makam music and incorporates both
symbolic and audio-based modules. Only the symbolic layer was used in this study. The following feature families were
extracted from each work:

Intervallic motifs: differentiation between direct and transposed repetitions within windows of three and four
intervals.

Seyir trajectory: each work was divided into twelve windows containing equal numbers of notes. For each window,
the duration-weighted relative pitch centre was calculated, together with trajectory roughness between successive
windows, the number of directional changes, and the degree of convergence toward the final pitch within the final
fifth of the composition.

Section boundaries: histogram similarity and directional continuity were calculated within eight-note contexts
surrounding transitions marked as hine, miildzime/teslim, and serhine.

Usul-melody articulation: features included the metrical phase of note onsets, note events crossing barlines,
coincidence of the final pitch with bar endings, and the span between sectional boundaries measured in bars.

None of these measurements constitutes a direct representation of historical usu/ accentual weights or original
performance style. They represent only the measurable temporal and pitch organization visible on the surface of
modern notation.

Blind Design

Composer names, period labels, composition titles, and dates were not supplied to the clustering model in any form.
Only features related to motifs, seyz7, section structure, #sul-melody articulation, density, ambitus, and length were
used. After feature standardization, KMeans clustering was run for values of & ranging from 2 to 8, with fifty different
random initializations for each solution.

Within-cluster cohesion was measured using the silhouette coefficient (Rousseeuw, 1987). External agreement
between the clusters and the four historical period labels was evaluated using the adjusted Rand index, ARI (Hubert
& Arabie, 1985), and normalized mutual information, NMI. These measures address different questions. The
silhouette coefficient indicates whether the data form internally coherent natural groupings, whereas ARI and NMI
indicate whether any such groupings correspond to the attributed historical periods.

Classification

Independently of the clustering analysis, the extent to which musical features carry period information was examined
through composer-grouped five-fold cross-validation. Works by the same composer were never permitted to occur
simultaneously in both the training and test folds. This restriction was introduced to prevent the model from mistaking
a composer-specific stylistic signature for a historical-period signal.

Balanced accuracy was reported for the four-period classification task. In addition, a random forest classifier
(Breiman, 2001) was used to calculate ROC-AUC for a coarser binary distinction between the two early periods, pre-
1650 and 1650-1750, and the two later periods, 1750-1850 and post-1850. The model used 500 trees and required a
minimum of two observations per leaf. This binary division does not constitute a full test of Feldman’s original eight-
period periodization. It examines only whether a broad early-late stylistic gradient is present.

Uncertainty Assessment

For all diagnostics, composer-blocked permutation tests (1,000 iterations; fixed random seed = 20260720) and
composer-bootstrap 95% confidence intervals were calculated (Efron & Tibshirani, 1994). In both procedures, works
attributed to the same composer were resampled together, thereby preventing prolific composers from creating
artificial precision. In each permutation iteration, only the composer-to-period assignment was shuffled; all works by
a given composer received the same randomly assigned period label in that iteration. The clustering labels, cross-
validated classification predictions, and predicted probabilities were held fixed. In other words, the KMeans and
random forest models were not retrained in each iteration; only the observed, fixed model outputs were compared
repeatedly with randomized period assignments. This design tests whether the fixed model output exhibits greater
agreement with the observed period labels than would be expected under a random composer-to-period assignment.

It does not test whether the model itself, when retrained on randomly permuted labels, could generate a comparable
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level of agreement. This distinction is addressed separately in the Limitations section below in relation to the

potentially optimistic nature of the reported p-values.

Results
Table 16. Cluster-number scan, £ =2-8
k | Silhouette | ARI (four periods) NMI (four periods)
2 | 0.1349 0.0164 0.0338
3 | 0.1136 0.0522 0.0651
4 | 0.1149 0.0462 0.0746
5 | 0.1146 0.0150 0.0720
6 | 0.1149 0.0299 0.0702
7 | 0.1174 0.0289 0.0812
8 | 0.1110 -0.0036 0.0813

The highest internal cohesion was observed for the two-cluster solution. However, the silhouette value of 0.1349
remains low and indicates that the feature space does not contain clearly separated natural groupings. At no value of &
does the ARI approach a strong correspondence with the four historical periods.

Table 17. Cross-validated confusion matrix for the four-period classification (7 = 149)

Actual period Predicted: 1 Predicted: 2 Predicted: 3 Predicted: 4
1 (pre-1650, 7 = 14) 0 1 0 13
2(1650-1750, n = 18) 0 4 3 11
3(1750-1850, » = 21) 1 3 0 17
4 (post-1850, # = 96) 2 2 3 89

The model does not reliably distinguish any of the four periods and assigns the great majority of works to the fourth
class, post-1850, irrespective of their actual period labels. This tendency may result from the structural dominance of
the largest class (7 = 96) relative to the other three classes.

Table 18. Summary of periodization diagnostics (z = 149; number of composers = 77)

Criterion Value
Four-period balanced accuracy 0.2873
Early/late binary ROC-AUC 0.6976
ARI (k = 4) 0.0462
NMI (k = 4) 0.0746
Silhouette (k = 4) 0.1149
Number of permutation iterations 1,000
Permutation seed 20260720

The balanced accuracy of the four-period classification (0.2873) is only slightly above the chance baseline of 0.25.
By contrast, the ROC-AUC value for the early/late binary distinction (0.6976) indicates a more discernible signal. The

uncertainty assessment reported in Table 19 shows that this distinction is also statistically consistent.

Table 19. Uncertainty and permutation assessment.

Diagnostic Observed 95% composer-bootstrap CI Permutation p
Four-cluster ARI 0.0462 [0.0076, 0.1194] 0.0020
Four-cluster NMI 0.0746 [0.0418,0.1711] 0.0040
Four-period balanced accuracy | 0.2873 [0.2392, 0.3844] 0.1159
Early/late ROC-AUC 0.6976 [0.5807, 0.8019] 0.0060

The permutation p-values indicate that the ART and NMI differ statistically from those expected under random
label assignments (p = 0.0020 and p = 0.0040, respectively), although the absolute magnitude of this agreement remains
small. The permutation test for four-period balanced accuracy does not cross the conventional threshold of statistical
significance (p = 0.1159), whereas the early/late ROC-AUC carries a statistically consistent signal (p = 0.0060). This
result provides the numerical basis for the study’s conclusion of “limited support for a coarse historical gradient.” In
summary, the findings do not reveal a fine-grained period-specific formal organization in modern notation, whereas
traces of a broader early/late historical gradient remain detectable.

Study 6. Is Feldman’s Thesis on the Relationship Between Formal Length and Historical Style in the First
Selim of the Mevlevi Ayin Ready to Be Tested through a Source-Anchored Validation Protocol?
Theory 6: The Form—Style Relationship in the First Selim
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In From Rumi to the Whirling Dervishes: Music, Poetry, and Mysticism in the Ottoman Empire (2022), Walter
Feldman interprets the First Seldm section of the Mevlevi dyin as a domain in which the composer’s technical
accumulation and musical vision can be observed most intensively. According to Feldman, there is a directional
relationship between the formal length of the First Seldm and the historical position of the composer to whom it
belongs: whereas in ancient or early examples, such as the anonymous Diigdh AAyz'm', the verse and terennzim sections
are compactly organized within a few devr-i revin cycles, later composers are expected to allow melodic phrases to
extend beyond cycle boundaries and to expand the makam region. This interpretation is not a superficial observation
reducible merely to an increase in the number of bars. What Feldman emphasizes is the reorganization of long-range
melodic thought so that it encompasses the #sx/ cycle, that is, the development of the text—zusu/-seyir relationship into
a more complex architecture in the hands of the composer. The theory requires three elements to be monitored
simultaneously: where the phrase boundary ends, how this boundary relates to the devr- revin cycle, and how many
times the makam region, or modulation, changes. Feldman’s (2022) printed text supports these elements through
partial formal descriptions of the Dzgdh and Beyati dyins. For the Saba AAyz'm', however, he does not reproduce the
notation itself; instead, he directs the reader to the web supplement and to Irsoy’s Mevlevi Ayinleri (Vol. 11, pp. 565~
568). Because neither the article nor the source documents provide a complete bibliographic reference for Irsoy’s
compilation, including the author’s full name, publication year, and publisher, the present study refers to this source
only through Feldman’s (2022) citation, using the available volume and page information. Although Feldman’s 2024
work Music of the Ottoman Court is also included in the bibliography of this study package, the thesis concerning the
First Seldm is derived directly from the 2022 book.

On the basis of this framework, the research question was formulated as follows: when the source-verified First
Seldm scores of the Diigdh, Beyati, and Saba dyins are coded according to the same measurement protocol, does their
chronological ordering produce a descriptive pattern involving (a) phrases extending beyond devr-i revin cycles and
(b) an increase in the number of independent makam regions? Three predefined hypotheses operationalize this
question. H1 predicts that the expert-coded mean phrase length, measured in units of devr-i revin, increases in
chronological order; H2 predicts that the proportion of phrases spanning at least one sz cycle boundary increases;
and H3 predicts that the number of regions or modulations calculated from independent expert makam-region labels
increases. The decision rule was fixed in advance: if all three indicators follow the expected direction, the result will be
recorded as descriptive_support; if at least one moves in the opposite direction, it will be recorded as
descriptive_counterexample. Because only three cases are involved, the production of a p-value or a population-level
generalization was not planned. This positions the proposed relationship identified by Feldman as a selected-case
replication attempt rather than as a claim based on probabilistic sampling.

Testing the Theory

The sample was restricted to three cases selected with chronological and theoretical contrast in mind: the anonymous
Diigidh Ayini, regarded as ancient or early; the Beyati Ayini attributed to Kogek Mustafa Dede, representing the middle
period; and Ismail Dede Efendi’s Szba AAyz'm' of 1823, representing the late period and having a precise date. This set
of three cases was selected to represent the early-late contrast implied by Feldman’s thesis both chronologically and
theoretically; however, it is not a probabilistic sample of the Ottoman Mevlevi 4y:z repertoire. The article itself and
the present section acknowledge this explicitly as a limitation. The analysis was designed as a protocol planned to be
conducted through the symbolic layer of the five-layer MakamKit engine introduced in the Introduction, comprising
symbolic melodic analysis, audio-based pitch analysis, wsul/aksak analysis, lyric/emotion analysis, and similarity
clustering. In this study, the role of the engine is limited to that of a validation instrument. This four-step validation
operates as follows: passing source-traceable MusicXML files (W3C Music Notation Community Group, 2021)
through schema validation; calculating phrase length by dividing expert-marked phrase boundaries by the relevant
devr-i revin cycle length; determining cycle crossing by counting #sx/ boundaries that remain within open intervals;
and deriving the number of regions or modulations from independent expert makam-region labels. In cases where no

expert boundary is available, the engine can produce a duration-based heuristic segmentation; however, this output is
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used only for software diagnostics, is marked as phrase_source: heuristic, and cannot enter the confirmatory H1/H2
decision. The same principle applies to makam expansion: an algorithmic pitch histogram does not substitute for
expert labels; a missing value is not converted into zero but is retained as #_modulations: null. This design choice is
intended to prevent the error of treating an unmeasured variable as zero. The opening of the confirmatory run was
made conditional upon the simultaneous satisfaction of four data-preparation gates: (1) the availability of source-
traceable MusicXML files for all three cases, (2) the inclusion of an expert-generated phrase_end_gL sequence in each
file, (3) the provision of independent region_labels, and (4) the double-checking of note, phrase, and region codes
against the source page. Schema validation was kept strict enough to reject unknown annotation fields. Quality
assurance additionally requires that the person responsible for the transcription and the second reviewer be different
individuals, that disagreements be preserved before blinded consensus, and that reliability be reported separately. The
consensus dataset and the sensitivity run excluding disputed boundaries will be presented separately; if the direction
of the result changes, it will be classified as coding sensitivity. No formal multiple-comparison correction, such as
Bonferroni correction, was applied beyond the combined three-indicator decision rule because no p-value is produced
in any case owing to the presence of only three cases.

Results
This section is not a “positive result” report in the conventional sense: the findings presented below document not
p p gs p

that the theory has been tested and supported or refuted, but that the conditions required for testing are not yet ready.
The  confirmatory  sample  size is  zero;  the  values  confirmatory_ready=false  and
historical_test_status=not_run_missing_real_scores are fixed in the machine-readable results file. H1, H2, and H3 all
remain untested. This means not that the hypotheses have been refuted, but that they have not been tested. Tables 20
and 21, together with the status fields in the results file, are direct reproductions cross-checked against the results
JSON.

Table 20. Data preparation by case

Case Real score ready | Published anchors | Evidence coverage

Diigdh | No 6 Partial printed example and textual analysis

Beyati | No 7 Partial printed example and textual analysis

Saba No 1 Identifies the local book source; the score is located in the web supplement or the h‘soy volume

Table 20 shows that no source-traceable real score is ready for any of the cases, although six, seven, and one verifiable
published propositions, or anchors, respectively, could be extracted from Feldman’s (2022) printed text. An anchor
refers to a concrete proposition attributed to a specific section in Feldman’s printed text and verifiable against the
source page, for example, “a modulation to Segdh in the third devr of Digidh Bend I11.” These anchors can be used to
supervise data acquisition, but they do not themselves constitute sufficient data for hypothesis testing.

Table 21. Confirmatory decision gates

Gate Required Current status
Three source-traceable scores Yes Not satisfied
Expert phrase boundaries Yes Not satisfied
Independent makam-region labels Yes Not satisfied
Double source verification Yes Not satisfied
Confirmatory analysis Yes Not run

Table 21 shows that none of the four data-preparation gates, nor the confirmatory analysis step dependent upon
them, has yet been satisfied. This indicates not that the thesis has been refuted, but that the conditions required for
testing have not yet been established.

Table 22. Protocol status flags

Indicator Value

Number of real scores 0

Number of missing targets (Diigdh, Beyati, Saba) 3

confirmatory_ready No

historical_test_status not_run_missing_real_scores
protocol_status Stage 1 registered report, real scores missing
Figures None

Table 22 summarizes the protocol’s own status flags and confirms that none of the numerical or visual findings

presented in the article carries a claim of historical results. The successful completion of software self-tests using
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synthetic data does notalter this assessment, because these tests examine only parsing, schema rejection, cycle counting,
and missing-value behavior; they do not generate historical evidence. In summary, none of the four data-preparation
gates has yet been satisfied for any of the three cases, the confirmatory analysis has not been run, and H1-H3 have not

been tested; the number of real scores is zero, and the number of missing targets is three.

Conclusion and Discussion
This article derived six separate, pre-bounded propositions from Walter Feldman’s broader account of transformation

in Ottoman court instrumental music and tested them using a shared computational infrastructure (MakamKit), a
shared data source (a SymbTr-derived symbolic score corpus), and transparent statistical protocols incorporating
multiple-comparison correction. The six studies cannot be reduced collectively to a single sentence, but they reveal a
highly internally consistent picture: five studies either found no support on the surface of modern notation or detected
only a coarse and limited signal, whereas the sixth documented the data-preparation stage of a theory that has not yet

become testable.

Table 23. Collective epistemic status of the six studies

Study Theory Status Main finding
Study 1 | Transition from terkib to seyir | Notsupported; sensitive to | The combined support criterion (23/5 indicators) was not met; the only
(motif repetition, phrase | component and model stable indicator, cadential convergence, moved in the opposite direction from
expansion, cadential that expected; phrase expansion in the saz semdisi provided partial within-
convergence) form support
Study 2 | Holistic historical codification of | Notsupported No stable trend emerged in four indicators; cadential convergence moved in
seyir (five convergent indicators) the opposite direction (p = —0.325, p < 0.001); all five hypotheses had point
estimates with signs opposite to the direction predicted by the thesis
Study 3 | Periodic change in the mode of | No trace found on the | None of the five indicators produced a significant trend after correction (all 4
articulation between the wusu/ | surface of modern notation | =0.570)
cycle and the melody
Study 4 | Computational prioritization of | No validated discovery; | Only 34 comparable pairs could be generated from the corpus of 149 works;
the model-nazire relationship candidate ranking only zero same-composer control pairs
Study S | Four-period formal periodization | Not recoverable as natural | Balanced accuracy = 0.2873 (permutation p = 0.1159); early/late ROC-AUC
clusters; limited evidence | =0.6976 (p = 0.0060)
for a coarse gradient
Study 6 | Form-style relationship in the | Not tested — Stage 1 | Number of real scores = 0; confirmatory_ready = false
First Seldm registered protocol

A first reading of this table may suggest that Feldman’s theoretical legacy has been “lost” in the modern symbolic
transmission sample; such a reading would be premature. None of the six studies falsifies the theory itself. Each study
tested a projection of the theory reduced to notation and measured through a narrow set of proxies. The rationale for
this distinction must be established here once and forcefully, as the foundation for all six discussions below: the
SymbTr-derived corpus used as MakamKit’s input (Karaosmanoglu, 2012) is not a probabilistic sample of
seventeenth- and eighteenth-century performance. It is a selected transmission sample that has passed through the
filters of survival into the present, preservation within the megk chain, transcription into notation, inclusion in an
edition, and attribution to a composer. Every link in this filtering process constitutes a selection and reduces the
flexibility of performance, ornamentation, pitch adjustment, temporal freedom, and the weight of dzm-~tek strokes to
fixed signs. In addition, the 53-comma Arel-Ezgi—Uzdilek (AEU) system on which MakamKit’s pitch measurements
are based is a framework theorized in the twentieth century. Applying this framework retrospectively to early works
entails a distinctive risk of anachronism inherent in the conceptual foundations of measurement, separate from the
uncertainty carried by the transmission chain. These two boundaries, the transmission filter and conceptual
anachronism, are common to all six studies and will not be repeated for each study below; instead, the discussion will
focus only on how each finding is positioned on this shared foundation. The fact that most of the results take the form
of “not supported” or “limited evidence” therefore does not constitute a refutation of Feldman’s historical
proposition. Rather, it maps the trace of that proposition on the modern transmission surface and the extent to which

this trace can be captured by the selected proxies.

From Terkib to Seyir: An Attempt at Integration (Studies 1 and 2)
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Feldman’s (2024) central thesis is that, beginning in the second half of the seventeenth century, the pesrev and saz
semdisi repertoire shifted from the modular hdne-miildzime structure known as terkib toward a logic of seyir
encompassing the work as a whole. Study 1 tested this transition using indicators such as motif repetition, phrase
expansion, and cadential convergence, whereas Study 2 tested the same transition through five indicators based on
tonal center of gravity: roughness, directional change, directional continuity at section boundaries, similarity of pitch
distributions at section boundaries, and cadential convergence. The patterns produced by the two studies overlap
strikingly: the number of indicators moving in the expected direction remained below the combined support
threshold, whereas cadential convergence moved in both studies in a statistically significant direction directly opposite
to that expected (in Study 2, p = —0.325, p < 0.001). In Study 2, all five hypotheses had point estimates with signs in
the opposite direction; this indicates a consistent pattern rather than the accidental reversal of a single indicator.

When confronted with Feldman’s text, this consistent reversal can be interpreted in two different ways. First, the
cadential-convergence measure itself is a coarse proxy: it mechanically treats the final note as the finalis, whereas in
some forms the concluding section (mildzime) may close with a suspended cadence; the measure does not distinguish
this subtlety. In that case, the reversal may indicate not that seyzr historically weakened, but that the proxy
misrepresents the cadential region. Second, as indicated in the limitations section of Study 2, the trajectory of cadential
convergence across period medians is not unidirectional but instead peaks in the 1650—-1750 stratum and subsequently
declines. This suggests that the linear expectation framework constructed by H1-HS may be more restrictive than
Feldman’s own nuanced and multidimensional narrative. Feldman already frames the transition from zerkzb to seyir
not as a one-dimensional “progression,” but as a multidimensional process in which the ordering of pitch centers, the
articulation between #su/ and melody, the hdne-miildzime organization, and the nazire relationship shift together
(Feldman, 2024). The two studies in this article have disentangled only two tonal-structural threads from that broader
fabric. The inability to retain one thread does not mean that the fabric itself does not exist. However, the convergence
of two independent studies, using two different sets of indicators, on the same reverse pattern of cadential convergence
also strengthens the possibility that this regularity is more than a proxy defect and that the transmission chain
systematically distorts the signal in a particular direction. The general limitation identified by Bozkurt, Ayangil, and
Holzapfel (2014) for computational makam research, namely that symbolic measures can capture only the shadow of
historical-theoretical concepts, has here materialized in the same direction across two independent tests. Nor is the
finding entirely empty: in Study 1, phrase expansion in the saz semdisi produced a form-specific partial signal
consistent with the thesis within its own within-form correction family. This indicates that the result does not amount
to a single flat judgment of “absence,” but rather to a negative/mixed judgment sensitive to component and form.
Articulation Between the Usul Cycle and the Melody (Study 3)
The usul dimension of Feldman’s (2024) thesis is based on the hierarchy of accentual weight among dzm-~tek strokes
and on how the melody is articulated in relation to this hierarchy. Study 3 tested, through five indicators, whether the
melody increasingly extended across the usu/ cycle for longer durations and with greater frequency, and found that
none of the five indicators produced a statistically significant period trend after correction (all 4 = 0.570). Here, the
negative result may be explained by a mechanism different from those operating in Studies 1 and 2: because the source
data do not encode the intensity of dzm-~tek strokes, the study was compelled to use an event-phase proxy, and none
of the indicators directly measures the accentual hierarchy of the usz/. The barline itself is not a trace of the historical
usul cycle, but of the editorial decision of the modern transcriber. The general warning offered by Bozkurt et al. (2014)
takes an especially sharp form here: symbolic data provide timing, but not accentual weight. Whereas the terkib—seyir
transformation in Feldman’s text rests on knowledge transmitted from body to body through the mesk chain, what
this study measures is the shadow of that knowledge cast onto the surface of modern notation.

A confounding factor identified in the limitations section of Study 3 requires an even more cautious interpretation
of this negative result: all saz semdisis are in the Aksak Semai usul, and therefore the effects of form and usu/ cannot be
disentangled in these data. The indicators are sensitive to usul-cycle length, and because the s/ composition of the

periods differs, the pooled test carries the burden of this confounding factor. Moreover, although a single-period
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“trough” corresponding to 1750-1850, in which both the linkage ratio and phrase expansion decline, roughly
coincides with the window predicted by Feldman, it constitutes a V-shaped fluctuation rather than a persistent
opening; the transformation thesis, by contrast, predicts a unidirectional and lasting trend. Three possible
mechanisms, the homogenization of the signal by the transmission chain, the confounding of usul-cycle length with
period, and the possibility that the transformation proceeded as a nonlinear fluctuation, each find a counterpart in the
data, and none can be disentangled from the others within the scope of this article. The trace left on notation by three
centuries of transmission appears static; however, one cannot directly conclude from this that historical #s%/ practice
itself was static.

The Model-Nazire Relationship (Study 4)

Feldman’s concept of nazire presents an inter-composer relationship of artistic practice that cannot be reduced to the
identity of a single motif (Feldman, 2024). Study 4 transformed this relationship into a computational candidate-
prioritization problem and, because the corpus contains no historical zazzre labels, produced only a ranking rather
than a validation. The Hizir Aga—Nayi Osman Dede Segdh saz semdisi pair at the top of the list (0.885) may reasonably
be considered a genuine first point of investigation, because both composers belonged to the late seventeenth-century
Ottoman court environment and because Niyi Osman Dede occupied a distinctive position as a figure who compiled
and notated the earlier repertoire of the period. Yet this high score is compatible with two different narratives: a
genuine model-nazire affinity or a shared transmission practice associated with the same notational tradition.
Resolving this distinction is not the task of the machine, but of the historian working through source investigation.
The most instructive finding of the study is that the only planned direct sanity check, using a second work written by
the same composer within the same cell as a control group, could not be conducted at all because of insufficient data.
Although the corpus of 149 works mathematically permits 11,026 possible pairwise comparisons, only 34 of these
remained within the same makam-usul-form cell, and zero same-composer control pairs were produced. This gap
reflects not a weakness in Feldman’s theory, but the generic logic of the modern canon itself: because the saz semdisi
became standardized as a form in the nineteenth and twentieth centuries, composers of this period generally wrote
only one saz semdisi in almost every makam. The convention of “one saz semdisi for each makam” structurally
prevented the same composer from producing a second work within the same cell. This does not demonstrate that
Feldman’s theory of nazire is incorrect. On the contrary, it shows how the selective logic of the modern canon may
obscure the trace of a historical relationship. The sensitivity analysis across weighting profiles demonstrated that the
ranking was not merely the product of a single arbitrary coefficient choice; however, internal consistency is not external
validity. The gap generally identified by Bozkurt et al. (2014) has not been closed here, but only mapped: the extent to
which the generic logic of the modern transmission canon obscures the historical model-nazzre relationship remains
an open question that cannot be answered with the present data but can be directly tested through future bibliographic
investigation.

Formal Periodization (Study 5)

Study S, which tested a four-part reduction of Feldman’s (2024) eight-period periodization, found that a four-cluster
solution did not align with the period labels (ARI = 0.0462, NMI = 0.0746) and that four-period classification
remained only slightly above the chance baseline (balanced accuracy = 0.2873; permutation p = 0.1159, not exceeding
the threshold for statistical significance). By contrast, a coarser early/late distinction carried a statistically consistent
weak-to-moderate signal (ROC-AUC = 0.6976; p = 0.0060). Although this dual result may initially appear
contradictory, it is paradoxically consistent when read through Feldman’s own theoretical framework: Feldman’s
periodization does not propose eight separate, sharply bounded blocks, but rather a gradual transition and an
overlapping continuity from the brevity of the ze7kib form toward seyir-based integration. The discrete and mutually
separated groups sought by clustering methods may therefore not constitute an appropriate test of this kind of gradual
transformation; the fact that the early/late binary distinction produced a stronger signal than clustering is also
consistent with this interpretation. The signal increases when the analysis searches for a broad direction rather than a

sharp classification.
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Nevertheless, an alternative interpretation of the low cluster alignment cannot be ignored: the modern transmission

process itself may have homogenized historical stylistic signatures. Bozkurt et al. (2014) emphasize that symbolic
transcription largely standardizes the microtonal and rhythmic details specific to performance practice. These two
interpretations, the continuity inherent in the theory and the artefact of transmission, are not mutually exclusive and
may jointly explain the finding. The partial success of the early/late distinction must also be interpreted cautiously:
although an ROC-AUC of 0.6976 exceeds the chance level of 0.50, the lower bound of the confidence interval
(0.5807) remains close to chance, preventing this result from being regarded as strong evidence of periodization. The
contribution is not to “discover” periods through a machine, but to test the periodization claim without providing the
model with historical labels and within a framework controlled against composer leakage. Because Feldman’s own
mode of argumentation is already based largely on philological and comparative manuscript evidence (2024), this
framework aims not to compete with that evidence but to provide a complementary and indirect computational test.
The First Selim: Registered Protocol (Study 6)
Study 6 occupies an epistemic position fundamentally different from those of the other five studies, and this difference
must be emphasized clearly here: Studies 1-5 worked with a modern symbolic transmission sample compiled through
SymbTr and were therefore able to produce descriptive or inferential results; in Study 6, however, SymbTr is not the
data source because the Mevlevi dyin repertoire falls outside the scope of the SymbTr corpus. No source-traceable
authentic score for any of the Dsigdh, Beyati, or Saba dyins is currently present in the confirmatory data package; the
number of real scores is zero. Although six published anchors for Dzgih, seven for Beyati, and one for Saba have been
verified, these are merely checkpoints used to monitor the data-acquisition process and do not possess the capacity to
generate results. The purpose of this section is not to issue a judgment for or against the theory; the only honest
assessment that can be offered is not that Feldman’s First Se/dm thesis has been supported or refuted, but that it has
not yet been made observable.

This situation does not indicate a weakness in the thesis. Feldman’s observations concerning the section lengths,
numbers of devr-i revdn cycles, and certain makam movements in the Digidh and Beyati dyins are based on printed
and traceable prose evidence. Yet the gap between prose evidence and machine-readable analytical input exposes a
structural problem in computational Ottoman musicology. An observation by Feldman such as “a modulation to
Segdh in the third cycle of Dsigdh Bend III” can be used to verify a specific passage, but it does not transform the entire
First Seldm of the work into an event sequence. The assessment of Bozkurt et al. (2014) remains applicable here: the
computational infrastructure for makam music analysis is based largely on modern repertoire for which audio or
notated records are available; the incorporation of historical and religious-ceremonial repertoire into this infrastructure
requires a separate labour of transcription. The finding of this section is precisely that this labour has not yet been
undertaken. The study’s principal contribution lies in refusing to simulate historical theory on incomplete data: the
registered-report logic of Nosek et al. (2018) has been carried one step further here by publishing the protocol itself
before data collection has been completed. The two layers distinguished by Munafd et al. (2017), software
reproducibility and the validity of historical inference, are especially clear in this case: the fact that MakamKit’s self-
tests on synthetic files are successful demonstrates only that the software operates as expected; it does not mean that

Feldman’s historical claim has been validated.

General Evaluation
When we consider how Feldman’s theoretical legacy emerges from these six tests, the picture that appears negative at
gacy 24 p pp g

first glance actually indirectly confirms the strength of Feldman’s own method. Feldman’s argumentation rests largely
on philological and comparative manuscript evidence (2024; 2022). The six studies in this article have attempted to
offer not a competing form of evidence, but a complementary and indirect computational test. The fact that most of
the results take the form of “not supported” or “limited evidence” demonstrates precisely the limits of this
complementarity. The barline in modern notation does not carry the hierarchy of accentual weight within the

historical #su/ cycle (Study 3). The final notated pitch is not identical to an expert-labelled cadence (Studies 1 and 2).
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Shared makam-usul-form membership is neither necessary nor sufficient for zazire (Study 4). Even as a coarse
reduction of eight periods, four periods do not produce a natural cluster structure (Study 5). This does not mean that
computational methods are inapplicable to Feldman’s theory. On the contrary, the studies clearly map which
measurements carry no trace on this transmission surface, which carry a trace in the opposite direction, as
independently observed in the case of cadential convergence in Studies 1 and 2, and which theoretical components
remain untestable because a required structural precondition is absent, as in the absence of same-composer control
pairs for zazire in Study 4 and the absence of real scores for the First Se/ldm in Study 6. This mapping constitutes a
concrete contribution that identifies the field’s next steps.

Several directions for future research are jointly indicated in the limitations sections of the six studies. First,
indicators such as cadential convergence and phrase expansion should be redefined in a manner sensitive to concluding
regions. The current measures mechanically treat the final note as the finalis, whereas in some forms the concluding
section may end with a suspended cadence. Second, the feature-family ablation identified in Study S, together with
negative-control models, alternative clustering methods, and model-dependence assessments, will clarify the extent to
which the weak-to-moderate signals found in this article depend on methodological choices. Third, as proposed in
Study 4, expert cadence analysis and blinded expert evaluation will demonstrate how computational rankings can be
complemented by historical-musicological judgment. Similarly, an expert-validation pilot addressing the shared
limitation of Studies 1 and 2 would independently test the validity of measures such as cadential convergence. Fourth,
and perhaps most concretely, satisfying the four data-preparation gates defined in Study 6, namely source-traceable
scores for three Mevlevi dyins, expert phrase boundaries, independent makam-region labels, and double source
verification, constitutes a specific agenda for moving Feldman’s (2022) First Seldm thesis to Stage 2.

Two principles should guide the continuation of this agenda: the registered-report logic that fixes hypotheses and
decision rules before the data are examined (Nosek et al., 2018), and a principle of transparency that distinguishes
software reproducibility from the validity of historical inference (Munafo et al., 2017). When these two principles are
maintained, future studies in the field will be able to evaluate similar claims without obscuring the distinction between
“the tests passed” and “the theory is supported.” The FAIR principles, which recommend the joint versioning of work
identity, source page, transformation log, and derived measurements (Wilkinson et al., 2016), also provide a guiding
framework for establishing this type of source-transmission infrastructure.

In conclusion, these six studies have neither falsified Feldman’s theories of Ottoman court instrumental music nor
directly confirmed them. The findings reflect the limited projection carried by a modern symbolic transmission
sample, the final link in a chain extending from megk to notation, from notation to edition, and from edition to a
digital corpus, as measured through the selected proxies. At times, this projection even points in the direction opposite
to that expected. This is not a negative outcome for the historiography of Ottoman court music. On the contrary, it
records a chain of tests that honestly confronts the grand narratives of historical ethnomusicology with the
measurement instruments of computational ethnomusicology and does not conceal the points at which those
instruments remain silent. Feldman’s legacy emerges from this picture as demonstrating that his philological method
remains indispensable and that computational testing can advance only together with this method, not in its place but

alongside it.

Limitations
Rather than being repeated individually, the limitations of the six studies should be consolidated here into a common

structure arising from three principal sources.

Transmission and representation limitations. In all studies, the data consist not of original historical manuscripts
but of the final link in a chain extending from megk to notation, from notation to edition, and from edition to the
digital representation provided by SymbTr. Every stage of this chain involves selection, and the findings can therefore
speak only about the product of that transmission chain. In addition to this general limitation, the 53-comma Arel-

Ezgi-Uzdilek (AEU) system underlying MakamKit’s pitch measurements is a theoretical framework developed in the
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twentieth century. The retrospective application of this framework to earlier works constitutes a distinct and recurring
risk of anachronism across all six studies (Studies 1, 2, 3, 4, 5, and 6). Composer attribution is likewise not identical to
the date of composition: period layers are based on composer attributions, anonymous works were excluded, and the
later attribution practices transmitted through the megk tradition could not be verified. This uncertainty may blur the
chronological axis (Studies 1, 3, and 4).

Sample size and imbalance. The carly-period cells are systematically small, comprising 5-11 works before 1650 and
during 1650-1750 in Study 1, z = 14 and 7 = 18 in the early periods of Study 2, 14, 18, and 21 works in Study 3, and
14 and 18 works in Study S. Power analyses indicate that these cells can reliably detect only medium-to-large effects
(approximately |p| = 0.69 and |p| = 0.62 in Study 2, and roughly |p| 2 0.23 in Study 3). Consequently, results reported
as “not significant” should not be interpreted as evidence of “no effect”; a small-to-moderate historical transformation
may simply have escaped detection because of insufticient statistical power. The sample is also imbalanced with respect
to period and makam composition. In Study 2, approximately two-thirds of the works belong to the post-1850 period,
while in Study 4, 88.2% of the corpus consists of saz semdisis in Aksak Semai usul. These imbalances introduce the risk
of compositional confounding in pooled analyses.

Validity of measurement proxies. None of the indicators employed in the six studies directly measures the
theoretical concepts intended by Feldman; all are indirect proxies derived from notation. The cadential-convergence
measure (Studies 1 and 2) does not distinguish concluding regions and mechanically treats the final note as the finalis,
implying that even the most robust finding requires remeasurement using cadence-sensitive definitions. Phrase
expansion (Studies 1 and 3) is not normalized by #su/ and is constrained by sectional markings in the notation rather
than by breathing or accentuation in performance. In Study 3, because the source data contain no encoding of dsm-
tek accent intensity, an event-phase proxy had to be used, and none of the indicators directly measures the accentual
hierarchy of the usul. Moreover, because all saz semdisis are in Aksak Semai usul, the eftects of form and wsul cannot
be disentangled. In Study 4, shared makam-wusul-form membership is neither a necessary nor a sufficient condition
for nazire; the cell filter excludes genuine nazires that were transformed into different usuls or forms, similarity
measures cannot distinguish the influence of a common copyist from the compositional style of the composer, and
the 34 pairs derived from 48 works do not constitute independent observations. In Study 5, feature-family ablation,
negative-control models, and model-dependence assessment through alternative clustering methods have not yet been
conducted. Furthermore, because the composer-blocked permutation test kept the clustering labels and classification
predictions fixed, the reported p-values may be optimistic relative to a stricter procedure in which the model is retrained
during every permutation.

Lack of validation. None of the studies included a preplanned pilot investigation examining the extent to which the
measurement proxies correspond to expert judgment. This constitutes the principal methodological limitation
common to all six studies. In Study 1, the mixed-effects model failed to converge because of a software-layer error and
therefore contributed neither supporting nor contradictory evidence to the three-pattern analysis (pooled, form-
specific, and matched). In Study 4, because no historical zazzre labels exist, neither sensitivity nor precision could be
calculated, and the resulting ranking remained merely an inspection priority rather than a validation metric. The
limitation of Study 6 is qualitatively different: the missing element is neither statistical power nor proxy validity, but
the raw data required for analysis itself. Source-traceable authentic scores, expert phrase boundaries, independent

makam-region labels, and double source verification all remain unmet prerequisites.
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