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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi

Course Name

Finans Matematigi

Financial Mathematics

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)

Kodu Yariyih Kredisi AKTS Ders (Theoretical) Uygulama Laboratuar
(Code) (Semester) (Local Kredisi (Tutorial) (Laboratory)
Credits) (ECTS
Credits)
MAT 420E 6,7,8 3 6 3 - -

Béliim / Program

Matematik Boliimii/ Matematik Mithendisligi

(Department/Program) Department of Mathematics/ Mathematics Engineering
Dersin Tiirii Dersin Dili Ingilizce (English)
(Course Type) SecmeliElective) (Course Language)
Dersin Onkosullar None (Yok)
(Course Prerequisites)
Dersin mesleki bilesene Temel Temel Miihendislik Tasarim Insan ve Toplum Bilim
katkisi, % Bilim Miihendislik (Engineering Design) (General Education)
(Course Category (Basic (Engineering Science)
by Content, %) Sciences)
70% 30% -

Dersin Icerigi
(Course Description)

Opsiyon ve pazarlarin tanitimi. Hisse senedi degerlerinin stokastik modelleri, Ito lemasi, Black
Scholes modeli, Feynman-Kac teoremi, es zamanli alim satim (arbitraj), doviz kuru riskine kars1
korunma, Black Scholes denkleminin temel ¢dzlimii, optimal durma problemleri, Asya, Avrupa ve
Amerika pazarlarina uygulamalar, opsiyon portfolyalari, stokastik faiz oranlar1 modelleri, senet
fiyatlandirma denklemi ve ¢oziimleri.

Introduction to options and markets, Stochastic models of asset prices, ITO's lemma, Black Scholes
Model, Feynman-Kac theorem, arbitrage, hedging, fundamental solutions of Black Scholes equation,
optimal stopping problems, applications to Asian, European and American markets, option portfolios,
stochastic interest rates models, bond pricing equation and its solutions.

Dersin Amaci

(Course Objectives)

1. Tirevleri 6gretmek
2. Hisse senedi degerlerinin stokastik modellerini 6gretmek

=

To provide derivatives
2. Toprovide Stochastic models of asset prices

Dersin Ogrenme
Ciktilarn

(Course Learning
Outcomes)

Bu dersi tamamlayan dgrenci,
I. Opsiyonlar1 ve pazarlari uygulayabilme
1. Hisse senedi degerleri ile ilgili stokastik modeler olusturabilme
I11. Black scholes  modelini uygulayabilme
IV. Stokastik modellerde ortaya ¢ikan kismi tiirevli denklemleri ¢ozebilme
V. Binom modelini uygulayabilme
VI. Asya, Avrupa Amerika pazarlarina uygulmalar yapabilme,
becerilerini kazanir.

Students completing this course will be able to :
I. Experience applications of options and markets.
1. Setup Stochastik Models of asset prices.
I11. Apply the Black School model.
IV. Provide solutions for partial differential equations occurring in stochastic model.
V. Apply the binomial model
VI. Perform applications for Asian, American and European markets.




Ders Kitabi
(Textbook)

Introduces Quantitative Finance

Second Edition, Wilmott, Paul, John Wiley, 2007.

Diger Kaynaklar

(Other References)

Odevler ve Projeler

Ogrencilere dersi daha iyi anlamalari amaci ile 6dev verilecek ve bu ddevler 1 hafta icinde

toplanacaktir.
(Homework & Projects Homework will be HANDED IN a week after they are assigned. Homework may be used as a source
for exams.
Laboratuar
Uygulamalar
(Laboratory Work)
Bilgisayar Kullanimi
(Computer Use)
Diger Uygulamalar
(Other Activities)
Basari Degerlendirme Faaliyetler Adedi Degerlendirmede Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Yil i¢ci Smavlan 1 40%
(Assessment Criteria) (Midterm Exams)
Kisa Smavlar
(Quizzes)
Odevler 4 10%
(Homeworks)
Projeler
(Projects)
Dénem Odevi
(Term Paper)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Smmavi 1 50%
(Final Exam)




DERS PLANI

Ders
Hafta Konular Ciktis1
1 Tiirevlerin Basit Teorisi |
2 Tiirevler |
3 Senetlerin Rassal Davranisi Il
4 Stokastik Hesap Il
5 Black-Scholes Modeli 11
6 Kismi Tiirevli Denklemler [\
7 Black-Scholes Formulii ve Greeks 11
8 Coklu Hisse Senedi opsiyonlar/ARASINAV \%
9 Binomial Model V
10 Ekzotik ve Yoldan Bagimsiz Opsiyonlara Girig |
11 Bariyer Opsiyonlar |
12 Giiclii Yola Bagimli Opsiyonlar |
13 Asya opsiyonu Vi
14 Tek Faktorlii Modeller i¢in Sonlu Fark Metotlari \%
COURSE PLAN
Course
Weeks Topics Outcomes

1 Basic Theory of Derivatives |

2 Derivatives [

3 The Random Behavior of assets 1l

4 Stochastic Calculus Il

5 The Black -Scholes Model 11

6 Partial Differential Equations v

7 The Black —Scholes Formulae and the Greeks 11

8 Multi asset option/MIDTERM EXAM v

9 The Binomial Model v

10 An introduction to exotic and path depent options [

11 Barrier options [

12 Strongly path dependent option [

13 Asian option VI

14 Finite difference methods for one factor model v




Dersin Matematik Miihendisligi Programuyla iliskisi

Programin mezununa kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

112

3

Matematik ile ilgili kavramlar1 ve kavramlar arasi iligkileri anlayabilme; kuramsal ve uygulamali
bilgilere sahip olabilme

X

Matematik bilgilerini diger disiplinlere uygulayabilme

Bilim ve miithendislige ait problemleri tanimlama, modelleme ve ¢oziimleyebilme

Cok disiplinli gruplarda caligabilme ve/veya liderlik yapabilme

Do |T

Problem ¢6zmek igin algoritma ve bilgisayar programi yazma, kullanma ve sayisal ¢oztimleri
gorsellestirebilme

Mesleki ve etik sorumluluk anlayisina sahip olabilme,

Tiirkge ve/veya Ingilizce etkin yazili ve sozlii iletisim kurabilme,

ol (o N Y

Matematiksel diisiinme ve ispat tekniklerini 6grenme ve uygulayabilme

Hayat boyu 6grenimin 6nemini kavrama ve uygulayabilme

Matematigin  giincel ve cagdas konularii arastirabilme

Matematik ile ilgili ileri diizeydeki bir ¢aligmay1 bagimsiz olarak yiiriitebilme

—X\—. —

Alani ile ilgili konularda diigiincelerini ve sorunlara iligkin ¢6ziim dnerilerini yazili ve sozlii olarak

aktarabilme

1: Az Katki, 2. Kismi Katki, 3. Tam Katki

Relationship between the Course and the Mathematics Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

An ability to understand the concepts of mathematics and the relationships between these
concepts; an ability to acquire theoretical and practical knowledge

X

An ability to apply knowledge of mathematics to other disciplines

X

An ability to identify, formulate and solve science and engineering problems

An ability to function in and/or develop leadership in multi-disciplinary teams.

ololol|lo

An ability to write and use algorithms and computer programs to solve problems; an ability to
visualize numerical solutions

An understanding of professional and ethical responsibility

An ability to communicate effectively in written and oral Turkish and/or English.

An ability to learn and apply mathematical thinking and proof techniques

A recognition of the need for, and an ability to engage in, life-long learning

An ability to research current and contemporary issues in mathematics

An ability to conduct an independent study in advanced mathematics

—| X ===k |

An ability to effectively communicate ideas and solutions proposals related to the field, both
orally and in writing

1: Little Contribution, 2. Partial Contribution, 3. Full Contribution

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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