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DERSIN AMACI

Bu dersin amaci, 6grencilerin rastgeleligi siire¢sel olarak kavramalarini, stokastik modeller
kurmalarii ve bu modeller iizerinde analizler yapabilmelerini saglamaktir. Ayrica,
ogrencilerin olasilik teorisinin temel bilgisine sahip olmalar1 ve stokastik modellemede
kullanilan baslica stokastik siirecleri tanimalar1 hedeflenmektedir.

DERSIN ICERIGi

Olasilik Uzaylar1 ve Olasiligin Temel Kavramlar1; Stokastik Siirecler; Stokastik Siireclerin
Smiflandirilmasi; Gauss, Poisson ve Wiener Siiregleri; Stokastik Siireglerin Karakteristikleri:
Ortalama Deger; Varyans; Kovaryans; Korelasyon Fonksiyonlari; Markov Zinciri; Markov
Ozelligi; Bir Siirecin Markov Zinciri ile ifade Edilmesi; Gegis Olasiliklari; Kolmogorov-
Chapman Denklemleri; Markov Zincirinin Durumlarmm Siniflandirilmast; Ergodik Markov
Zincirleri; Denge Durum Kosullari; Durum Degisimi icin Gerekli Adim Sayis1.

DERS KiTABI / MALZEMESI /

ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilari

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Ders Kitabi:

Ozel Kadilar, Gamze. Stokastik Siire¢ler ve R Uygulamalari: Teori — Uygulama., 1. Baski,
Seckin Yayincilik, 2020.

Zorunlu Kaynaklar:

[1] Jones, Robert. Introduction to Stochastic Processes with R., Wiley, 2019.
Onerilen Kaynaklar:

Kallenberg, Olav. Random Measures: Theory and Applications., Springer, 2017.

Bu dersi basartyla tamamlayan 6grenciler,

1. Rasgele fonksiyonlari ve stokastik siirecleri analiz edebileceklerdir.

2. Stokastik siirecte beklenen degeri, varyansi hesaplayabileceklerdir.

3. Duragan siiregler hakkinda teorik ve uygulamaya yonelik bilgi kazanabileceklerdir.

4. Bagmmsiz siirecler hakkinda teorik ve uygulamaya yonelik  bilgi
kazanabileceklerdir.
Markov siiregleri hakkinda teorik ve uygulamaya yonelik bilgi kazanabileceklerdir.
R/Python programi yardimiyla stokastik siireclerin ¢6ziimiinii yapabileceklerdir.
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DEGERLENDIRME SiSTEMi

Etkinlikler Say1 Katki Pay1
Devam/Katilim
e lcerik: Ogrencilerin derse devam etmeleri ve katilmalari
e  Detayh Degerlendirme Kriterleri:
- Derse aktif katilim ve soru sorma
- Simf-igi tartigmalara ve problem ¢6zme siireglerine katki
saglayabilme
Laboratuar H H
Uygulama (Sozlii Sinav):
e icerik: Ogrencilerden stokastik siiregler dersinin temel kavramlarini
aciklamalarinin ve uygulamali bir soruya ¢6ziim Onerisi sunmalarinin
istenmesi
e  Format: Ogrenci ile bireysel olarak gergeklestirilecek sozlii smav (5-
10 dakika)
e  Detayh Degerlendirme Kriterleri
- Kavramlar agiklayabilme
- Problem ¢6zebilme
- Problem ¢dziimlerini anlatabilme
‘ Arazi Calismasi H H
‘ Derse Ozgii Staj H H
Kiiciik Sinavlar/Stiidyo Kritigi (Zorunlu):
e dcerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast 4 %20
e Format: Yiiz yiize. Coktan se¢meli kisa sinav (5-10 dakika)
e  Detayh Degerlendirme Kriterleri:
- Derste islenen teorik konular ile ilgili problemleri ¢ézebilme
Odev
e dcerik: Derste islenen temel kavramlarin elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinlerarasi
alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi
e  Format: Yazili raporlar ve grup sunumlart
o  Detayh Degerlendirme Kriterleri
- Bir problemin ¢dziim siirecini mantikli ve dogru bir sekilde
yazabilme
- Kavramlarin uygulamadaki &rneklerini bulabilme
- Uygulamali diisiinebilme, yorumlama ve gerekgelendirme
siireclerinin yiiriitiilebilmesi
Sunum/Jiiri
o Icerik: Ogrencilerin kendi 6grenme siireglerini degerlendirmelerinin
ve grup sunumlari yapmalarinin istenmesi
e  Format: Grup sunumlar1
o  Detayh Degerlendirme Kriterleri
- Ogrenilen konularmn dogru bir sekilde agiklanabilmesi
- Sunum tekniklerinin dogru kullanilmasi
Proje
e dcerik: Ogrencilerden akademik dénem sonunda teslim edilecek bir
proje onerisi (Tiibitak 2209 A/B) yazmalarinin istenmesi
e  Format: Yazili raporlar ve grup sunumlari
e Detayh Degerlendirme Kriterleri:
- Ozgiin bir aragtirma konusunun bulunmasi
- Bir arastirma Onerisinin bilimsel ilkeler ve ilgili kilavuzlar
dogrultusunda yazilabilmesi
Seminer/Workshop H ‘
Ara Sinavlar
? Toavilre Qinax haftacina Ladar iclanan Lanularmn Himiind bancawa n 1 %40
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kapsamli sorular

Format: Yiiz yiize. Sinav (60 Dakika)

Detayli Degerlendirme Kriterleri:

- Dersin temel kavramlarinin anlagildigimin gosterilmesi
- Teorik konularla ilgili problemlerin ¢dziilebilmesi

- Teorik diisinme siireglerinin yiirtitiilmesi

icerik: Dersin tiim icerigini kapsayan kapsamli sorular
Format: Yiiz Yiize. Smav (60 dakika)

e Detayh Degerlendirme Kriterleri: 1 %40

- Derste islenen tiim konularin derinlemesine kavranmig

oldugunun gosterilmesi
- lleri diizey problem ¢ézme becerilerinin kullanilabilmesi
‘ Detayh Degerlendirme Kriterleri H

Dénem ici Calismalarin Basar1 Notuna Katkis H %60
Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM ‘ ‘ %100

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

Sinif-i¢i Uygulama (5 dk.): Giinliik yasamdan stokastik siireg|

HAFTALAR KONULAR On Hazirhk
Konu Anlatimi: Stokastik stireglere giris, temel kavramlar,
rastgelelik ve olasilik teorisi ile iligkisi. Stokastik siireclerin tanimi ve  temel

kavramlar. Kaynak: Ders Kitabi, 21-27.

1 srnekleri Stokastik siireglerin siniflandirilmast  ve
' ornekler. Kaynak: Ders Kitabi, 29-35.
Sinif-i¢i Tartisma (5 dk.): Rastgeleligin miihendislik ve sosyal
bilimlerdeki rolii.
Konu Anlatimi: Olasilik teorisinin temel kavramlarmin tekrar = .
edilmesi ve stokastik siireclerdeki yeri Orneklem uzay1 ve olasilik -aksiyomlar,
' Kaynak: Ders Kitabi, 329-334.
- R . . Kosullu olasilik ve bagimsizlik kavramlari.
2 Smif-ici Uygulama (5 dk.): Basit olasilik rnekleri. Kaynak: Ders Kitaby, 336-338.
Sinif-i¢i Tartisma (5 dk.): Olasiligin stokastik modellemedeki
Onemi.
Konu Anlatimi: Olasilik teorisi ve dagilimlar.
- - . Temel olasilik kavramlart ve ozellikler.
Simif-ici Uygulama (5 dk.): Dagilimlar iizerinden hesaplama. Kaynak: Ders Kitabi, 329-344.
.. . < Ozel kesikli ve siirekli dagilimlar. Kaynak
3 E]l_llllll:;:fr:l 1 Tartisma (5 dk.): Dagilimlarin ger¢ek yasamdal Ders Kitab, 348-362.
’ Kisa Smav 1: Olasilik teorisi ve dagilimlar.
Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari Ders Kitabi, 21-35; 329-338
iceren bir kisa sinavin yapilmasi.
Konu Anlatimi: Kesikli parametreli Markov zincirlerine giris,
temel tanimlar ve dzellikler. Markov siireci ve zincirleri. Kaynak: Ders
4 Simif-ici Uygulama (5 dk.): Basit bir Markov zinciri olusturma Kitabt, 59-61,
crbye o v usturma. Temel 6zellikler ve ornekler. Kaynak: Ders|
Smif-ici Tartisma (5 dk.): Markov zincirlerinin kullanim| Kitabt, 61-77.
alanlari.
Konu Anlatimi: Gegis olasilik matrisleri ve ilk gecis olasiliklari.
Simif-ici Uygulama (5 dk.): Gegis matrisi ile hesaplama. Ill(l;fgfl%) lasiligr ve zamani. Kaynak: Ders
5 Smif-i¢i Tartisma (5 dk.): Uzun dénem davranism| Dgrumlarm smiflandirilmast. Kaynak: Ders
mlanmasi Kitabi, 79-92.
yoru st Kisa Smav 2: Markov zincirleri ve gecis|
Kisa Smav 2 (15 dk.): Ders sonunda, derste islenen konulari matrisleri. Ders Kitab1, 59-78.
iceren bir kisa simavin yapilmasi
Konu Anlatimi: Indirgenebilir ve indirgenemez zincirler, Indirgenemez Markov zincirleri. Kaynak:
6 iyutulma olasiliklart Ders Kitabi, 92-101.

Ortalama yutulma zamani ve olasiliklari|
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Simif-ici Uygulama (5 dk.): Donilis ve gecis olasiliklarinin|
[yorumlanmasi.

Simif-ici Tartisma (5 dk.): Zincirlerin pratik uygulamalari.

Kaynak: Ders Kitabi, 103-105.

Konu Anlatimi: Rasgele yiiriiyiis siirecleri.

Simif-ici Uygulama (5 dk.): Bir rasgele yiiriiylis 6rnegi ¢oziimii.

Bariyersiz rasgele yiiriiylis stiregleri.
Kaynak: Ders Kitabi, 149-159.

7 Bariyerli ve grafik {izerindeki yiiriiyiisler
Simif-ici Tartisma (5 dk.): Rasgele yiiriiyiislerin farkli alanlardaki Kaynak: Ders Kitabi, 159-186.
Onemi.
8 Ara Smnav 1 Smav ?aftasma ka_dar is_lenen konulart
tiimiiniin tekrar edilmesi
Konu Anlatimi: Siirekli zamanli Markov siiregleri ve Poisson
siiregleri.
Gegis olasiliklart. Kaynak: Ders Kitabi,
9 Sinif-i¢i Uygulama (5 dk.): Poisson siireci i¢in drnek problem| 190-210.
cOzimii. Poisson siiregleri. Kaynak: Ders Kitabi,
211-223.
Smif-i¢ci Tartisma (5 dk.): Poisson siireclerinin uygulamal
alanlari.
Konu Anlatimi: Dogum-0liim siiregleri ve salt dogum/6lim|
modelleri. Dogum-6liim siireci. Kaynak: Ders Kitab,
10 224-230.
Sinif-i¢i Uygulama (5 dk.): Dogum-6liim siireci 6rnegi. Salt dogum ve Oliim siirecleri. Kaynak:
Ders Kitabi, 230-233.
Sinif-i¢i Tartisma (5 dk.): Kuyruk sistemleri ile iligkisi.
Konu Anlatimi: Dallanma siireglerine giris.
Olasilik yaratict fonksiyonlar ve temel
Sinif-i¢i Uygulama (5 dk.): Yok olma olasilig1 hesaplama. ozellikler. Kaynak: Ders Kitabi, 247-258.
1 Yok olma zamani ve olasiligi. Kaynak:
Sinif-i¢i Tartisma (5 dk.): Dallanma siireglerinin uygulamalari. Ders Kitabi, 259-261.
Kisa Smav 3: Poisson, dogum-6liim ve
Kisa Smav 3 (15 dk.): Ders sonunda, derste islenen konulari dallanma siiregleri. Ders Kitabi, 190-261.
iceren bir kisa sinavin yapilmasi
Konu Anlatimi: Yenileme siiregleri. o . . . .
Stirekli parametreli yenileme siiregleri|
12 Sinif-ici Uygulama (5 dk.): Yenileme siireci 5rnegi. Ilzzsyl?:i‘f‘ ];;r:nlgfg 2325196;6 sirecle.
Smmif-i¢i Tartisma (5 dk.): Yenileme siireglerinin uygulamalar. Kaynak: Ders Kitabi, 298-302.
Konu Anlatimi: Brownian hareketi ve gesitleri.
Standart Brownian hareketi ve ilk asma
Smif-ici Uygulama (5 dk.): Brownian hareketi simiilasyonu. zamani. Kaynak: Ders Kitabi, 304-313.
Aritmetik ve geometrik Brownian hareketi.
13 Smif-ici Tartisjma (5 dk.): Finansal modellemede Brownian Kaynak: Ders Kitabi, 313-326.
hareketinin rolii. Kisa Smav 4: Yenileme siiregleri,
Brownian hareketi ve uygulamalari.
Kisa Simav 4 (15 dk.): Ders sonunda, derste islenen konulari Kaynak: Ders Kitabi, 298-326.
iceren bir kisa sinavin yapilmasi
Konu Anlatimi: Wiener siirecleri ve stokastik diferansiyel
denklemlere giris.
Wiener siireglerinin tanitilmasi. Kaynak:
14 Sinif-i¢i Uygulama (5 dk.): Wiener siireci iizerinden Ornek| Ders Kitab1, 166-172.
cOzim. Stokastik diferansiyel denklemlere giris.
Kaynak: Ders Kitabi, 173-180.
Smif-ici Tartisma (5 dk.): Gergek hayatta Wiener siireci
uygulamalari.
Konu Anlatimi: R ve Python’da Stokastik Siireg Orneklerinin|
Coziimil o o
R ve Python dillerinin her ikisinde de
15 Simif-ici Uygulama (5 dk.): Programlama dillerinin tanitilmasi dersin konulari {izerine yaprlacak b
uygulamanin kodlarinin hazirlanmas: ve
Simif-ici Tartisma (5 dk.): Programlama dillerinin bilinmesinin| omeklendirilmesi.
Oneminin tartigilmast
16 Final Islenen konularin tiimiiniin tekrar edilmesi
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Etkinlikler Siiresi Toplam Isyiikii
(Saat)

Ders Saati 42

Laboratuar

Uygulama

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam lsyiikii:

Toplam Isyiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

ﬁ@‘:’*"?'-«.. ATION FORM

NGV 2\

¢ " ) Sciences

DEPARTMENT / PROGRAMME

Statistics

Stochastic Processes

IST3132

3

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

0

PREREQUISITE

None

SEMESTER

Fall

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Statistics (%30 English)
Elective @ Bachelor Programme in Mathematics

COURSE CATEGORY

Major Area Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Statistics

COURSE COORDINATOR

Coskun PARIM

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to enable students to conceptually understand randomness as a process,
develop stochastic models, and perform analyses on these models. Additionally, the
course aims to ensure that students gain fundamental knowledge of probability theory and
become familiar with the main stochastic processes used in stochastic modeling.

COURSE CONTENT

Probability Spaces and Basic Concepts of Probability; Stochastic Processes;
Classification of Stochastic Processes; Gaussian, Poisson, and Wiener Processes;
Characteristics of Stochastic Processes: Mean; Variance; Covariance; Correlation
Functions; Markov Chain; Markov Property; Representation of a Process by a Markov
Chain; Transition Probabilities; Kolmogorov-Chapman Equations; Classification of
States in a Markov Chain; Ergodic Markov Chains; Steady-State Conditions; Number of
Steps Required for State Transition.

RECOMMENDED OR REQUIRED
READING

Coursebook:

Ozel Kadilar, Gamze. Stokastik Siirecler ve R Uygulamalari: Teori-Uygulama., 1th
Edition, Seckin Publicing, 2020.

Required Readings:
[1] Jones, Robert. Introduction to Stochastic Processes with R., Wiley, 2019.
Recommended Readings:

Kallenberg, Olav. Random Measures: Theory and Applications., Springer, 2017.

COURSE LEARNING OUTCOMES

Upon successful completion of this course, students will be able to:
1. Analyse random functions and stochastic processes.
2. Gain to calculate the expected value and variance in a stochastic process.
3. Gain both theoretical and practical knowledge about stationary processes.
4. Gain both theoretical and practical knowledge about independent increment
processes.
5. Gain both theoretical and practical knowledge about Markov processes.
6. Solve stochastic processes using the R or Python i
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EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation
e Content: Student attendance and participation in the course.
e Detailed Assessment Criteria:
- Active participation in lessons and asking questions
- Ability to contribute to in-class discussions and problem-solving
processes

Laboratory H

Application (Oral Examination):

e  Content: Students will be asked to explain fundamental concepts of
Stochastic Processes and to propose a solution to a practical problem.

e Format: Individual oral examination with each student (5-10
minutes)

e Detailed Assessment Criteria:
- Ability to explain concepts
- Ability to solve problems
- Ability to articulate problem solutions

‘ Field Work H ‘ ‘

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics
e Content: Comprehensive questions covering all topics addressed up
to the exam week
e  Format: Face-to-face multiple-choice quiz (5-10 minutes) 4 %20
e Detailed Assessment Criteria:
- Ability to solve problems related to the theoretical topics
covered in the course

Homework Assignments
e Content: Weekly assignments requiring critical analysis of
fundamental concepts covered in class and identification of examples
of these concepts within both intra-disciplinary and interdisciplinary
contexts
e  Format: Written reports and group presentations
e Detailed Assessment Criteria
- Ability to logically and accurately demonstrate the problem-
solving process
- Ability to find practical examples of the concepts
- Ability to carry out processes of applied thinking, interpretation,
and justification

Presentations/Jury
e Content: Students will be asked to evaluate their own learning
processes and deliver group presentations
e  Format: Group presentations
e Detailed Assessment Criteria
- Ability to accurately explain the topics learned
- Proper use of presentation techniques

Project

e Content: Students will be asked to write a project proposal
(TUBITAK 2209 A/B) to be submitted at the end of the academic
term.

e  Format: Yazili raporlar ve grup sunumlari

e Detailed Assessment Criteria:
- Ability to identify an original research topic
- Ability to write a research proposal in accordance with scientific

principles and relevant guidelines

Seminar/Workshop ‘ ‘

Mid-Terms
Ara Sinavlar 1 %40

a Cantants (Mamnrahanciva amactinne ravarina all tanice addraccad 1in
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to the exam week
Format:
Detailed Assessment Criteria:
- Demonstration of understanding of the fundamental concepts of
the course
Ability to solve problems related to theoretical topics
Ability to carry out theoretical reasoning processes

Face-to-face written exam. (60 minutes).

course

Format:

Detailed Assessment Criteria:

- Ability to apply advanced problem-solving skills

- Demonstration of a thorough understanding of all topics
covered in the course

Content: Comprehensive questions covering the entire content of the

Face-to-face written exam. (60 minutes).

Percentage of In-Term Studies H

Percentage of Final Examination H

TOTAL H

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
ILecture: Introduction to stochastic processes, basic
concepts, randomness, and relationship  wit]
probability theory. Definition and basic concepts of stochastic processes.
Source: Coursebook, pp. 21-27.
1 Quick Practice (5 minutes): Examples of stochastic] Classification and examples of stochastic processes.
processes from daily life. Source: Coursebook, pp. 29-35.
In-Class Discussion (5 minutes): The role of]
randomness in engineering and social sciences.
Lecture: Review of basic probability concepts and]
their role in stochastic processes. Sample space and probability axioms. Source:
Coursebook, pp. 329-334.
) Quick Practice (5 minutes): Simple probabilit Conditional probability and independence. Source:
examples. Coursebook, pp. 336-338.
In-Class Discussion (5 minutes): The importance of]
robability in stochastic modeling.
Lecture: Probability theory and distributions.
Quick Practice (5 minutes): Building a simple] Basic probability concepts and properties. Source:
Markov chain. Coursebook, pp. 329-344.
3 Discrete and continuous distributions.  Source:
In-Class Discussion (5 minutes): The use of Coursebook, pp. 348-362.
distributions in real-life applications. Quiz 1: Probability theory and distributions.
Coursebook, pp. 21-35; 329-338
Quiz 1 (15 min.): A quiz at the end of the class
covering the topics taught during the session
Lecture: Introduction to discrete-time Markov chains:
basic definitions and properties. Markov processes and chains. Source: Coursebook,
pp- 59-61.
4 Quick Practice (5 minutes): Building a simple Basic properties and examples. Source: Coursebook,
Markov chain. pp. 61-77.
In-Class Discussion (5 minutes): Applications of
IMarkov chains.
L:;t;ree: rOTbr:}I;iSﬁEZ;l probability matrices and first First passage probability and time. Source:
Passage b ' Coursebook, p. 78.
s Quick Practice (5 minutes): Calculations using 2 géasmﬁcatlon of states. Source: Coursebook, pp. 79-

transition matrix.

In-Class Discussion (5 minutes): Interpretation of

long-term behavior.

Quiz 2: Markov chains and transition matrices.
Coursebook 59-78.
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covering the topics taught during the session

Lecture: Reducible and irreducible chains, absorptio
probabilities.

1. Irreducible Markov chains. Source: Coursebook, pp.
. . . . 92-101.
6 g:g:gili‘;ggcigagﬁg;tss)' Interpretation of retu 2. Mean absorption time and probabilities.  Source:
P ’ Coursebook, pp. 103-105.
In-Class Discussion (5 minutes): The importance o
random walks in different fields.
Lecture: Random walk processes.
1. Random walks without barriers. Source: Coursebook,
Quick Practice (5 minutes): Solving a random wal pp- 149-159.
7 example. 2. Random walks with barriers and on graphs. Source:
Coursebook, pp. 159-186.
In-Class Discussion (5 minutes): The importance o
dispersion measures in economics and social sciences.
8 Midterm 1 Review of all topics covered up to the exam week.
Lecture: Continuous-time Markov processes an
IPoisson processes.
1. Transition probabilities. Source: Coursebook, pp. 190-
9 Quick Practice (5 minutes): Solving an example of 210.
IPoisson process. 2. Poisson processes. Source: Coursebook, pp. 211-223.
In-Class Discussion (5 minutes):  Applications o
IPoisson processes.
Lecture: Birth-death processes and pure birth/pure]
death models.
1. Birth-death process. Source: Coursebook, pp. 224-230.
10 Quick Practice (5 minutes): Solving a birth-deat 2. Pure birth and pure death processes. Source:
process problem. Coursebook, pp. 230-233.
In-Class Discussion (5 minutes): Relationship to|
queueing systems.
Lecture: Introduction to branching processes.
Quick Practice (5 minutes): Calculating extinctio 1. Probability generating functions and basic properties.
probabilities. Source: Coursebook, pp. 247-258.
1 2.  Extinction time and probabilities. Source: Coursebook,
In-Class Discussion (5 minutes): Real-life] pp. 259-261.
applications of branching processes. 3. Quiz 3: Poisson, birth-death, and branching processes.
Coursebook, pp. 190-261.
Quiz 3 (15 min.): A quiz at the end of the class|
covering the topics taught during the session
Lecture: Renewal processes.
. . . . 1. Continuous-time renewal processes. Source:
. Qrﬁlccel;SPractlce (5 minutes): Example of a renewal Coursebook, pp. 289-297.
P ' 2. Discrete-time renewal processes. Source: Coursebook,
In-Class Discussion (5 minutes):  Applications o pp- 298-302.
renewal processes.
Lecture: Brownian motion and its types.
Quick Practice (S minutes): Simulating Brownia 1. Standard Brownian motion and first passage time.
motion. Source: Coursebook, pp. 304-313.
13 2. Arithmetic and geometric Brownian motion. Source:
In-Class Discussion (5 minutes): Role of Brownia Coursebook, pp. 313-326.
motion in financial modeling. 3. Quiz 4: Renewal processes, brownian motion, and
applications. Coursebook, pp. 298-326.
Quiz 4 (15 min.): A quiz at the end of the class|
covering the topics taught during the session
Lecture': Wlener. processes and  introduction  to 1. Introduction to Wiener processes. Source: Coursebook,
stochastic differential equations.
pp. 166-172.
14 2. Introduction to stochastic differential equations.

Quick Practice (5 minutes):
using a Wiener process.

Solving an example

Source: Coursebook, pp. 173-180.
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In-Class Discussion (5 minutes): Real-life]
applications of Wiener processes.

Lecture: Normality test based on skewness and

kurtosi . S .
UTOSIS measures 1. Evaluating the normal distribution using the skewness

Quick Practice (5 minutes): Testing normalit value. Source: Coursebook.

15 hrouch skewness and kurtosis 2. Evaluating the normal distribution using the kurtosis
g ’ value. Source: Coursebook, 231-241.
In-Class Discussion (5 minutes): The importance o
normality in professional practice.
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

]
Activities Number Duration Total Workload
(Hour)

Course Hours H 14 28

Laboratory H

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration)

Final (Examination Duration + Examination Prep. Duration)

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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PC-1 istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini,
alanla ilgili ~ problemleri  tanimlama,
modelleme ve ¢Ozim tiretmede
kullanabileceklerdir.

Use their theoretical and applied knowledge in
the science of statistics to identify, model, and
solve problems related to the field.

PC-2 istatistiksel problemlerin belirlenmesi,
uygun veri toplama yontemlerinin secilmesi,
verinin  diizenlenmesi ve yorumlanmasi
siireclerinde yeterlilik gosterecek ve bu
problemlerin ¢oziimiinde gerekli analiz ve
modelleme yontemlerini secip
uygulayabileceklerdir.

Demonstrate competence in identifying
statistical problems, selecting appropriate
data collection methods, organizing and
interpreting data, and select and apply
necessary analysis and modelling methods to
solve these problems.

PC-3 Herhangi bir olgu, siire¢ ya da {iriinii
istatistiksel bakis agistyla analiz edip
yorumlayabilecek ve karsilagtiklar1 sorunlara
uygun modern istatistiksel yoOntemlerle
¢oziim gelistirebileceklerdir.

Analyse and interpret a phenomenon,
process, or product from a statistical
perspective and develop solutions to
encountered problems using appropriate
modern statistical methods.

PC-4 Disiplinleraras1 bir yaklagimla, farkli
alanlarda  edinmis  olduklart  bilgileri
sentezleyebileceklerdir.

Synthesise ~ knowledge  acquired  from
different disciplines through an
interdisciplinary approach

PC-5 Istatistik alaninda edindikleri bilgi
birikimlerini  ve istatistiksel  diigiinme
becerilerini, teorik istatistik, veri bilimi,
finansal  istatistik, saglik  bilimlerinde
istatistik gibi disiplin-igi ve disiplinlerarasi
uzmanlik alanlarinda gelistirebileceklerdir.

Advance their acquired knowledge in
statistics and statistical thinking skills in
both disciplinary and interdisciplinary areas of
specialisation such as theoretical statistics, data
science, financial statistics, and statistics in
health sciences.

PC-6 Iistatistik alaninda yaygm olarak
kullanilan en az bir programlama dili ile
bilgisayar ve yapay zeka teknolojilerini,
problemleri ¢6zmek, veri analizi yapmak ve
simiilasyonlar gergeklestirmek igin
kullanabileceklerdir.

Use at least one programming language and
computer and artificial  intelligence
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technologies widely employed in statistics
for problem-solving, data analysis, and
simulations.

PC-7 istatistik ve ilgili alanlardaki bilimsel
ve teknolojik gelismeleri izleyebilecek,
kariyer firsatlarini degerlendirerek kisisel ve
mesleki gelisim hedeflerini belirleyebilecek
ve bu hedeflere ulagmak i¢in hayat boyu
Ogrenme stratejilerini kullanabileceklerdir.

Follow scientific and technological
developments in statistics and related fields,
assess career opportunities, identify personal
and professional development goals, and
adopt lifelong learning strategies to achieve
these goals

PC-8 Bilimsel arastirmalarini ve mesleki
faaliyetlerini yiiriitiirken dogabilecek
hukuksal sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik ilkeler, kalite

standartlari ile evrensel degerler
dogrultusunda ve sosyal sorumluluk bilinci
ve adalet duygusuyla hareket
edebileceklerdir.

Act with a sense of social responsibility and
justice and in accordance with professional
ethical principles, quality standards, and
universal values by taking into account
potential legal and societal consequences of
their scientific research and professional
activities.

PC-9 Bireysel olarak ya da takimlarda etkin
bigimde ¢alisabileceklerdir.

Work effectively both independently and as
part of a team.

PC-10 istatistik alaminda giivenilir bilgi
kaynaklarina ulasarak literatiir taramasi
yapabilecek  ve akademik  aragtirma
tasarlayip yiiriitebileceklerdir.

Access reliable sources of information,
conduct literature reviews, and design and
carry out academic research in the field of
statistics.

PC-11 Istatistiksel konulari, teorileri,
ispatlari, aragtirmalart ve  problem
¢ozlimlerini, istatistiksel terminoloji
kullanarak tim paydaslara Tirk¢e ve
Ingilizcede sozlii ve yazili olarak etkili
bigimde aktarabileceklerdir.

Effectively communicate statistical topics,
theories, proofs, research, and problem
solutions to all relevant stakeholders using
appropriate mathematical terminology, both
orally and in writing, in Turkish and in

English.
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