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Dersin Ada

Course Name

Finansal Isaret Isleme

Financial Signal Processing

Kodu Yariyih Kredisi AKTS Kredisi Ders Seviyesi
(Code) (Semester) (Local (ECTS Credits) (Course Level)
Credits)
BLU 6**/ Giiz/Bahar 3 7,5 Doktora
BLU 6**E (Fall/Spring) (Ph.D.)
Lisansiistii Program Bilisim Uygulamalar1
(Graduate Program) (Applied Informatics)
Dersin Tiirii Se¢meli Dersin Dili Ingilizce/Tiirkge
(Course Type) (Elective) (Course Language) | (English/Turkish)

Dersin icerigi

(Course Description)

Seyrek Markowitz portfoyii. Zamansal nedensel modelleme. Ortalamaya dondiirme portfoyleri.
AR (1) siireci i¢in 6z alt uzaya ait seyreklik ve acik ¢ekirdek ifadesi. Yiiksek boyutlu kovaryans
kestirimi i¢in yaklagimlar ve duyarlilik matrisi kestirimi. Olasiliksal oynaklik. Finansal veriler
igin baghligin istatistiksel olgiimleri. ilintili Poisson siireci ve finansal modellemedeki
uygulamalari. Destek vektor makinalarinda KRMD (Kosullu Riske Maruz Deger)
minimizasyonlari. Risk yonetiminde regresyon modelleri.

Sparse Markowitz portfolio. Temporal causal modeling. Mean reverting portfolios. Explicit
kernel and sparsity of eigen subspace for the AR (1) process. Approaches to high-dimensional
covariance and precision matrix estimation. Stochastic volatility. Statistical measures of
dependence for financial data. Correlated Poisson process and their applications in financial
modeling. CVar (Conditional Value at Risk) minimizations in support vector machines.
Regression models in risk management.

Dersin Amaci

(Course Objectives)

1) Nicel finansman i¢in giincel isaret isleme ve makine 6grenmesi yaklagimlarini 6gretmek.

2) Yiiksek boyutlu portfoy olusturma, izleme, ve ticaret sonrasi analiz problemleri igin ileri
matematiksel araglar sunma.

3) Konveks optimizasyonu ve yiiksek boyutlu istatistigin yaygin bir matematiksel
perspektifinden biitiinlesik bir yaklagim kazandirmaya caligmaktir.

1) Teaching timeliness signal processing and machine learning approaches to quantitative
finance.

2) Offering advanced mathematical tools for high-dimensional portfolio construction,
monitoring, and post-trade analysis problems.

3) To attempt to give a unified treatment from a common mathematical perspective of high-
dimensional statistics and convex optimization.

Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler agsagidaki bilgi, beceri, ve yetkinlikleri kazanirlar;

1) Portfoy yonetiminde isaret isleme yaklagimlart,

2) Finansal verilerde uygulanan istatiksel analiz yontemleri ve modellemeler,
3) Destek vektor makinalari ve uygulamalari,

4) Risk yonetiminde regresyon modelleri.

Students who successfully pass this course gain knowledge, skills, and competency in the
following subjects;

1) Signal processing approaches in portfolio management,

2) Statistical analysis methods and modeling are applied on financial data,
3) Support vector machines and applications,

4) Regression models in risk management.
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Odevler ve Projeler 1 Proje

(Homework & 1 Project
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Laboratuar -

Uygulamalari

(Laboratory Work)

Bilgisayar Kullanim Matlab

(Computer Use)
Matlab

Diger Uygulamalar -

(Other Activities) -

Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %

Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l ici Sinavlar 1 30

(Assessment Criteria) (Midterm Exams)
Kisa Sinavlar - -
(Quizzes)
Odevler - B
(Homework)
Projeler - -
(Projects)
Dénem Odevi/Projesi 1 30
(Term Paper/Project)
Laboratuar Uygulamasi - -
(Laboratory Work)
Diger Uygulamalar - -
(Other Activities)
Final Sinav1 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Finansal terminoloji 1,4
2 Seyrek Markowitz portfoyi 1,2
3 Zamansal nedensel modelleme 1,2
4 Ortalamaya dondiirme portfoyleri 1,2
5 AR (1) siireci i¢in 6z alt uzaya ait agik ¢ekirdek 1,2
6 AR (1) siireci igin 6z alt uzaya ait seyreklik 1,2
7 Yiiksek boyutlu kovaryans kestirimi igin yaklagimlar 1,2
8 Duyarlilik matrisi kestirimi 1,2
9 Olasiliksal oynaklik 1,2
10 Finansal veriler i¢in bagliligin istatistiksel 6l¢timleri 1,2
11 Ilintili Poisson siireci ve finansal modellemedeki uygulamalari 1,2
12 Destek vektor makinelerinde K-RMD (Kosullu Riske Maruz Deger) minimizasyonlari 2,3
13 Risk yonetiminde regresyon modelleri: Risk zarflama ve risk tanimlayicilari. Regresyonda hata | 2,4
dagilimi. En kiiciik kareler dogrusal regresyonu.
14 Risk yonetiminde regresyon modelleri: Medyan regresyon. Dagilim regresyonu. Dayanikli 2.4
(Robust) regresyon.
COURSE PLAN
Course
Weeks Topics Outcomes
1 Financial terminology 1,4
2 Sparse Markowitz portfolio 1,2
3 Temporal causal modeling 1,2
4 Mean reverting portfolios 1,2
5 Explicit kernel for a discrete AR(1) process 1,2
6 Sparsity of eigen subspace for a discrete AR(1) process 1,2
7 Approaches to high-dimensional covariance estimation 1,2
8 Precision matrix estimation 1,2
9 Stochastic volatility 1,2
10 Statistical measures of dependence for financial data 1,2
11 Correlated Poisson process and their applications in financial modeling 1,2
12 CVar (Conditional Value at Risk) minimizations in support vector machines 2,3
13 Regression models in risk management: Risk envelopes and risk identifiers. Error 2,4
decomposition in regression. Least square linear regression.
14 Regression models in risk management: Median regression. Quantile regression. Robust 2.4

regression.




Dersin Bilisim Uygulamalar1 Doktora Programuyla iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

Lisans diizeyi yeterliliklerine dayali olarak, Bilisim Uygulamalar1 alaninda bilgilerini uzmanlik
diizeyinde gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi) (bilgi).

X

Bilisim Uygulamalart alaninin iliskili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).

iii.

Bilisim Uygulamalari alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme (beceri).

iv.

Bilisim Uygulamalar alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle
biitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).

Bilisim Uygulamalar1 alani ile ilgili karsilasilan sorunlari aragtirma yontemlerini kullanarak
¢oziimleyebilme (beceri).

vi.

Bilisim Uygulamalar1 alani ile ilgili uzmanlik gerektiren bir ¢aligmay1 bagimsiz olarak
yiiriitebilme (Bagimsiz Caligsabilme ve Sorumluluk Alabilme Yetkinligi).

vii.

Bilisim Uygulamalar: alani ile ilgili uygulamalarda karsilasilan ve dngdriilemeyen karmagik
sorunlarin ¢dzlimii i¢in yeni stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢6ziim
iiretebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Bilisim Uygulamalari alani ile ilgili sorunlarin ¢6ziimlenmesini gerektiren ortamlarda liderlik
yapabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

ix.

Bilisim Uygulamalari alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir
yaklagimla degerlendirebilme ve 6grenmesini yonlendirebilme (Ogrenme Yetkinligi).

Bilisim Uygulamalar1 alanindaki giincel geligsmeleri ve kendi ¢aligmalarini, nicel ve nitel veriler
ile destekleyerek, alanindaki ve alan disindaki gruplara, yazili, sdzlii ve gorsel olarak sistemli
bigimde Tiirkce ve/veya Ingilizce olarak aktarabilme (iletisim ve Sosyal Yetkinlik).

xi.

Sosyal iligkileri ve bu iligkileri yonlendiren normlari elestirel bir bakis agisi ile inceleyebilme,
gelistirebilme ve gerektiginde degistirmek iizere harekete gecebilme (Iletisim ve Sosyal
Yetkinlik).

xii.

Bilisim Uygulamalari alaninin gerektirdigi diizeyde bilgisayar yazilim ile birlikte bilisim ve
iletisim teknolojilerini ileri diizeyde kullanabilme (iletisim ve Sosyal Yetkinlik).

xiii.

Bilisim Uygulamalari alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmasi asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme
ve bu degerleri 6gretebilme (Alana Ozgii Yetkinlik).

Xiv.

Bilisim Uygulamalari alani ile ilgili konularda strateji, politika ve uygulama planlar gelistirebilme
ve elde edilen sonuglari, kalite siirecleri ¢ercevesinde degerlendirebilme (Alana Ozgii Yetkinlik).

XV.

Bilisim Uygulamalar1 alaninda 6ziimsedikleri bilgiyi, problem ¢6zme ve/veya uygulama
becerilerini, disiplinler arasi ¢aligmalarda kullanabilme (Alana Ozgii Yetkinlik).

Xvi.

Kendi ¢aligmalarini, Bilisim Uygulamalar1 alanindaki uluslararasi platformlarda, yazili, sozlii
ve/veya gorsel olarak aktarabilme (Alana 6zgii yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Applied Informatics Graduate (PhD) Curriculum

Program Outcomes

Level of

Contribution

1

2

3

Developing and intensifying knowledge in Applied Informatics area, based upon the
competency in the undergraduate level (sufficient knowledge) (knowledge).

X

ii.

Grasping the inter-disciplinary interaction related to Applied Informatics area (knowledge).

fii.

The ability to use the expert-level theoretical and practical knowledge acquired in Applied
Informatics area (skill).

iv.

Interpreting and forming new types of knowledge by combining the knowledge from Applied
Informatics area and the knowledge from various other disciplines (skill).

Solving the problems faced in Applied Informatics area by making use of the research methods
(skill).

vi.

The ability to carry out a specialist study related to Applied Informatics area independently
(Competence to work independently and take responsibility).

vii.

Developing new strategic approaches to solve the unforeseen and complex problems arising in
the practical processes of Applied Informatics area and coming up with solutions while taking
responsibility (Competence to work independently and take responsibility).

viii.

Fulfilling the leader role in the environments where solutions are sought for the problems
related to Applied Informatics area (Competence to work independently and take
responsibility)

ix.

Assessing the specialist knowledge and skill gained through the study with a critical view and
directing one’s own learning process (Learning Competence).

Systematically transferring the current developments in Applied Informatics area and one’s
own work to other groups in and out of Applied Informatics area; in written, oral and visual
forms in Turkish and/or English (Communication and Social Competency).

xi.

Ability to see and develop social relationships and the norms directing these relationships with
a critical look and the ability to take action to change these when necessary. (Communication
and Social Competency).

Xii.

Using the computer software together with the information and communication technologies
efficiently and according to the needs of Applied Informatics area (Communication and Social
Competency).

xiii.

Paying regard to social, scientific, cultural and ethical values while collecting, interpreting,
practicing and announcing processes of Applied Informatics area related data and the ability to
teach these values to others (Area Specific Competency).

xiv.

Developing strategy, policy and application plans concerning the subjects related to Applied
Informatics area and the ability to evaluate the end results of these plans within the frame of
quality processes (Area Specific Competency).

XV.

Using the knowledge and the skills for problem solving and/or application (which are
processed within the area) in inter-disciplinary studies (Area Specific Competency).

XVi.

The ability to present one’s own work within the international Applied Informatics
environments orally, visually and in written forms (Area Specific Competency).

1: Little, 2. Partial, 3. Full
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