FAKULTE / ENSTITU ADI

DERS BiLGi FORMU
Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIM DALI ADI

istatistik

DERSIN ADI

Istatistiksel Ogrenmeye Giris

DERSIN KODU

IST1013

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Secmeli @ Istatistik Lisans Programm

Secmeli @ Matematik Lisans Program

Secmeli @ flkogretim Matematik Egitimi Lisans Program
Secmeli @ Molekiiler Biyoloji ve Genetik Lisans Program

DERSIN KATEGORISi

Uzmanhk/Alan Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Istatistik Boliimii

DERSIN KOORDINATORU

Erhan CENE

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, Ogrencilerin regresyon, siniflandirma ve kiimeleme gibi one ¢ikan
istatistiksel analiz ve makine 6grenmesi tekniklerini kullanarak kesifsel analiz ve tahmin
icin gozetimli ve gdzetimsiz 6grenme kavramlarini tanimasina yardimei olmaktir.

DERSIN iCERiGi

Istatistiksel Ogrenmeye Giris; Istatistiksel Ogrenme Nedir? Istatistiksel Ogrenmede
kullanilan temel tanimlar; Dogrusal Regresyon Yontemleri; Siniflandirma Yontemleri;
Yeniden Ornekleme Y&ntemleri; Dogrusal Model Secimi ve Diizenlemesi; Dogrusalligin
Otesine Gegmek: Dogrusal olmayan regresyon yontemleri; Agac Tabanli Modeller; Karar
Destek Makineleri; Yapay Sinir Aglar1 ve Derin Ogrenme; Denetimsiz Ogrenme

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabn:

[1] James, G., Witten, D., Hastie, T., & Tibshirani, R., Taylor, J. An introduction to
statistical learning with applications in Python (ISLP). 2nd Edition New York: Springer,
2023.

[2] Dersin 6gretim tiyesi tarafindan donem basinda paylasilacak olan ve ders notlarini
icerecek web sayfasi baglantisi.

Zorunlu Kaynaklar:
[1] James, G., Witten, D., Hastie, T., & Tibshirani, R. An introduction to statistical learning
with applications in R. 2nd Edition, New York, Springer, 2021.

Onerilen Kaynaklar:

[1] Berk, R. A., Statistical learning from a regression perspective. 3rd Edition, New York,
Springer, 2021.

[2] Hastie, T., Tibshirani, R., Friedman, J. H., & Friedman, J. H., The elements of statistical
learning: data mining, inference, and prediction. New York, Springer (ESL), 20009.

[3] Malley, J. D., Malley, K. G., & Pajevic, S., Statistical learning for biomedical data.
Cambridge University Press, 2011.
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Bu dersi basarryla tamamlayan 6grenciler,

1.  Yanlilik-varyans degisimi, olasilik, hipotez testi ve yeniden drnekleme yontemleri
de dahil olmak iizere istatistiksel kavramlar1 uygulayabileceklerdir.

Istatistiksel 6grenme yontemlerini, en az bir programlama dili kullanarak gercek
diinyadaki veri kiimeleri iizerinde uygulayabileceklerdir.

Ders Ogrenim Ciktilart . Model performansini artirmak amaciyla uygun model secimi ve diizenlilestirme
tekniklerini kullanabileceklerdir.

Tahmine dayali modellemenin kapsamini genisleterek verilerdeki dogrusal olmayan
iliskileri yonetebileceklerdir.

Veri analizi, karar verme ve tahmine dayali modelleme siireclerinde istatistiksel
6grenme araglarini uygulayabileceklerdir.

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katki Pay1

Devam/Katilhim:
e lcerik: Ogrencilerin derse devam etmeleri ve katiimalart
e  Detayl Degerlendirme Kriterleri:
- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve problem ¢6zme siireglerine katki
saglayabilme

14 %05

| Laboratuvar: H H

| Uygulama (Sozlii Sinav): H H

| Arazi Calismasi H H

Derse Ozgii Staj

Kisa Siavlar/Stiidyo Kritigi (Zorunlu):
e lcerik: Belirli haftalar icin islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast
e Format: Yiiz yiize. Coktan se¢meli kisa siav (15-20 dakika) 10 %25
e  Detayh Degerlendirme Kriterleri:
- Derste islenen teorik ve uygulamali konular ile ilgili problemleri

¢Ozebilme
| Odev: H H
| Sunum/Jiiri: H H
‘ Proje: H H

| Seminer/Workshop H H

Ara Smavlar:

e Igerik: Siav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular

e Format: Yiiz yiize. Smav (60 dakika)

e  Detayh Degerlendirme Kriterleri: 1 %30
-Istatistiksel Ogrenme, Makine Ogrenmesi kavramlarina hakim
olunmasi
-Temel Python becerilerine hakim olunmasi
-Uygulamali diisiinme siireclerinin yiiriitiilmesi

e lcerik: Dersin tiim igerigini kapsayan kapsamli sorular
e Format: Yiiz yiize. Sinav (90 dakika)

e Detayh Degerlendirme Kriterleri:
- Istatistiksel Ogrenme, Makine Ogrenmesi kavramlaria hakim

Alinmac

1 %40
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- Temel Python becerilerine hakim olunmast
- Uygulamali diigiinme siire¢lerinin yiiriitiilmesi

Dénem i¢i Cahismalarin Basar1 Notuna Katkis H %60
Final Sinavimin Basar1 Notuna Katkis1 H %40
TOPLAM | %100

HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhik
Konu Anlatimu: Istatistiksel Ogrenmeye Giris 1. Istatistiksel Ogrenme kavramnin ne
oldugunun arastirilmasi
Simif-i¢i Tartisma (5 dk.): Ogrenilen kavramlarin pekistirilmesi ) )
ve gercek hayattaki karsiliklari ile ilgili tartigma. 2. Istatistiksel Ogrenmede uygulanan|
yontemlerin arastirilmasi
1 3. Istatistiksel Ogrenme yontemlerini
uygulandigi gergek hayat Orneklerinin|
verilmesi
e ISLP Boliim 1 sayfa 1-14
e ESL Bélim 1 sayfa 1-8
e Ders Notlar.
Konu Anlatimi: [statistiksel Ogrenme Nedir? Istatistiksel 1. Istatistiksel ~ Ggrenme  yontemlerini
Ogrenmede kullanilan temel tanimlar matematiksel temellerinin aragtirilmast
Simf-ici Tartisma (5 dk.): Ogrenilen kavramlarm pekistirilmesi 2. Tahmin, Yanlilik, Parametrik ve Parametri
ve gercek hayattaki karsiliklari ile ilgili tartisma. olmayan yontem kavramlarinin|
arastirilmast
Kisa Siav 1 (15-20 dk.): Ders sonunda, birinci ve ikinci haftadal
islenen konulari igeren bir kisa sinavin yapilmasi 3. Denetimli ve denetimsiz Ogrenme
Kavramlarimin Aragtirilmasi
4. Regresyon ve Smiflama Problemlerini
Aragtirilmasi
2
5. Model Basarisi I¢in metriklerin
Aragtirilmast
6. Yanllik Varyans Takasinin Aragtirilmast
7. Python da temel kavramlarin tekrari
8. Kisa Smav 1: istatistiksel Ogrenme Nedir?
e ISLP Boliim 2 sayfa 15-68
e ESL Boliim 2 sayfa 9-42
Ders Notlar1
IKonu Anlatimi: Dogrusal Regresyon Yontemleri Basit ve Coklu Dogrusal Regresyon
) kavramlarinin tekrar edilmesi
Smif-i¢i Tartisma (5 dk.): Ogrenilen kavramlarin pekistirilmesi
ive gercek hayattaki karsiliklari ile ilgili tartisma. 2. Katsay! tahminleri, katsayi anlamliliklari,
) giiven arali1 ve hipotez tesit kavramlarinin|
Kisa Sinav 2 (15-20 dk.): Ders sonunda, tiglincii haftada islenen| tekrar edilmesi
konular1 igeren bir kisa sinavin yapilmasi
3. Regresyonda model basarisinin|
Ol¢iilmesinde kullanilan metriklerin tekra
3 edilmesi
4. Python da regresyon analizinde kullanilan
paketler ve kodlar
5. Kisa Smav 2: Dogrusal Regresyon
Yontemleri
e ISLP Bolim 3 sayfa 69-134
e ESL Boliim 3 sayfa 43-100
e  Ders Notlart
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IKonu Anlatimi: Siniflandirma Y6ntemleri 1.  Smiflandirma problemlerinin arastirtlmasi.
Smif-ici Tartisma (5 dk.): Ogrenilen kavramlarmn pekistirilmesi 2. Smiflandirma problemlerinde kullanila
\ve gergek hayattaki karsiliklar ile ilgili tartisma. yontemlerin arastirilmasi
Kisa Smav 3 (15-20 dk.): Ders bitiminde, dordiinci haftada 3. Python da smiflandirma yontemlerinde
4 islenen konulari igeren bir kisa sinavin yapilmasi kullanilan paketler ve kodlar
4. Kisa Sinav 3: Siniflandirma Y 6ntemleri
e ISLP Boéliim 4 sayfa 135-200
e ESL Béliim 4 sayfa 101-138
e  Ders Notlari
Smif-i¢ci Uygulama (150 dk.): Dogrusal Regresyon ve 1. Istatistiksel ~ Ogrenme  problemlerini
Siniflandirma dogrusal regresyon ve siniflandirmal
) problemlerinin  bir  programlama  dili
5 Simif-i¢i Tartisma (5 dk.): Ogrenilen kavramlarin pekistirilmesi yardimiyla ¢oziilmesi
ve gercek hayattaki karsiliklari ile ilgili tartigma.
e Ders Notlart
Konu Anlatimi: Yeniden Ornekleme Yéntemleri 1. Capraz Dogrulama kavraminin aragtirilmasi
Simif-ici Uygulama (60 dk.): Yeniden Ornekleme Yontemleri 2. Bootstrap kavraminin arastirilmast
Slnlf-ig:ikThartls:nl? 1((5 dll(l)(1 nger.lllle.? tk;;:/ramlarln pekistirilmesi 3. Python da yeniden smeklemel
ve gercek hayattaki karsiliklari ile ilgili tartisma. yontemlerinin kullanilmast
6 Kisa Sinav 4 (15-20 dk.): Ders bitiminde, altinc1 haftada iglenen| . . Srmekl
lkonular1 igeren bir kisa sinavin yapilmasi 4. K{sa Smpv 4: Yeniden Ornekleme
Yontemleri
e ISLP Boliim 5 sayfa 201-228
e ESL Bolim 7 sayfa 219-260
e Ders Notlart
IKonu Anlatimi: Dogrusal Model Se¢imi ve Diizenlemesi 1. Degisken se¢iminin 6nemi ve degisken|
secimi yontemlerinin arastirtlmasi.
Smif-ici Uygulama (60 dk.): Dogrusal Model Se¢imi ve
IDiizenlemesi. 2. En iyi modelin belirlenmesi i¢in kullanila
yontemler ve metriklerin arastirilmasi
Smif-ici Tartisma (5 dk.): Ogrenilen kavramlarin pekistirilmesi
ve gercek hayattaki karsiliklari ile ilgili tartisma. 3. Biiziisme ve boyut indirgeme yontemlerinin|
arastirilmasi
Kisa Smav 5 (15-20 dk.): Ders sonunda, yedinci haftada islenen|
7 konular1 igeren bir kisa sinavin yapilmasi 4. Python da model se¢imi ve diizgiinlestirme
yontemlerinin kullanilmast
5. Kisa Smav 5: Dogrusal Model Se¢imi ve|
Diizgiinlestirme
e ISLP Boliim 6 sayfa 229-288
e ESL Béliim 5 sayfa 139-190
e  Ders Notlari
8 Sinav haftasina kadar islenen konularin tiimiiniin
/Ara Smav 1 tekrar edilmesi
Konu Anlatimi: Dogrusalligin  Otesine Gegmek: Dogrusal 1. Dogrusal olmayan regresyon yontemlerini
olmayan regresyon yontemleri aragtirilmast
. 2. Polinomyal Regresyon, Spline Regresyon,
Siif-ici Uygulama (60 dk.)": Dogru§alllgln Otesine Gegmek: Genellestirilmis Toplamsal Modeller
Dogrusal olmayan regresyon yontemleri 3. Python da Dogrusal olmayan regresyon
.. .l Lo ] yontemlerinin kullanilmasi
9 Simif-ici Tartlsmg (5 dk.): Og'rer'nle.n. kavramlarin pekistirilmesi 4. Kisa Smav 6: Dogrusal olmayan regresyon
ive gercek hayattaki karsiliklari ile ilgili tartisma. yontemleri
il;l:r?er? E)il:ll:rl(ilgse;ig b(ijrkl.()l:saDs?I:aswfr? r;l:t?)?l?;la(:? uzaneu haftada *  ISLP Bolim 7 sayfa 289-330
e ESL Béliim 6 sayfa 191-218
e Ders Notlart
IKonu Anlatimi: Aga¢ Tabanli Modeller 1. Karar Agaglarinin Temelleri,
10
Simif-i¢i Uygulama (60 dk.): Agac Tabanli Modeller 2. Rastgele Orman Yo6ntemi
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Simif-ici Tartisma (5 dk.): Ogrenilen kavramlarm pekistirilmesi
ve gercek hayattaki karsiliklari ile ilgili tartisma.

Torbalama ve Giliglendirme

4. Python da Aga¢ temelli ydntemlerin
Kisa Smav 7 (15-20 dk.): Ders sonunda, onuncu haftada islenen| uygulanmasi
konular1 igeren bir kisa sinavin yapilmasi.
5. Kisa Smav 7: Agac tabanli modeller
e ISLP Bolim 8 sayfa 331-366
e ESL Boliim 9 sayfa 295-336, Bolim 10|
sayfa 337-388, Boliim 15 sayfa 587-604
e Ders Notlart
Konu Anlatimi: Karar Destek Makineleri 1. Karar Destek Siniflayicilar’ni
aragtirilmasi
Sinif-ici Uygulama (60 dk.): Karar Destek Makineleri
. 2. Karar Destek Makineleri’nin arastirilmasi
Smif-i¢ci Tartisma (5 dk.): Ogrenilen kavramlarin pekistirilmesi
ve gergek hayattaki karsiliklar ile ilgili tartisma. 3. Karar Destek Makinelerinin  Lojisti
Regresyonla iliskisinin Arastiriimasi
Kisa Smav 8 (15-20 dk.): Ders sonunda, on birinci haftada Bresy $ $
11 islenen konular1 igeren bir kisa sinavin yapilmasi 4. Python da Karar Destek Makinelerinin
uygulanmast
5. Kisa Simav 8: Karar Destek Makineleri
e ISLP Bolim 9 sayfa 367-398
e ESL Boliim 12 sayfa 417-458
e Ders Notlart
Konu Anlatimi: Yapay Sinir Aglar1 ve Derin Ogrenme 1. Tek ve Cok Katmanli Yapay Sini
Aglarmin Arastirtlmasi
Suf-i¢i Uygulama (60 dk.): Yapay Sinir Aglan ve Derin
Ogrenme 2. Evrigsimsel Sinir Aglarinin arastirilmasi
Simf-ici Tartisma (5 dk.): Ogrenilen kavramlarin 3. Yinelemeli Sinir Aglarmin arastirilmas
pekistirilmesi ve gercek hayattaki karsiliklar ile ilgili tartigma.
12 4. Python da Yapay Sinir Agt ve Derin
Kisa Smav 9 (15-20 dk.): Ders sonunda, on ikinci haftada Ogrenme Aglar’nin Uygulanmasi
islenen konular1 igeren bir kisa smavin yapilmast.
5. Kisa Smav 9: Yapay Sinir Aglar1 ve Derin
Ogrenme
e ISLP Bolim 10 sayfa 399-468
e ESL Boliim 11 sayfa 389-416
e Ders Notlart
Smif-ici Uygulama (150 dk.): Aga¢ Tabanli Modeller, Karar 1. Istatistiksel Ogrenme problemlerinin agag
Destek Makineleri, Derin Ogrenme tabanli, karar destek makineleri ve derin|
13 O6grenme yontemleriyle bir programlama
Smif-ici  Tartisma (5 dk.): Ogrenilen kavramlarin dili yardimiyla ¢dziilmesi
pekistirilmesi ve gercek hayattaki karsiliklar ile ilgili tartigma.
Ders Notlari
Konu Anlatimi: Denetimsiz Ogrenme Denetimsiz Ogrenme’nin ne  oldugunun
arastirilmast
Simif-igi Uygulama (60 dk.): Denetimsiz Ogrenme 2. Temel Bilesenler Analizinin amact ve
B uygulama alanlarinin arastirilmast
Smif-ici Tartisma (5 dk.): Ogrenilen kavramlarin
14 pekistirilmesi ve gercek hayattaki karsiliklari ile ilgili tartigma. 3. Kimeleme analizinin amaci ve uygulama
alanlariin aragtirilmasi
Kisa Siav 10 (15-20 dk.): Ders sonunda, on dordiincii haftada o
islenen konular1 igeren bir kisa sinavin yapilmasi ¢  ISLP Bolim 12 sayfa 503-556
e ESL Boliim 14 sayfa 485-586
e  Ders Notlari
Siif-i¢i Uygulama (150 dk.): Ugtan uca bir istatistiksel 6grenme o . -
projesinin olugturulmasi ve uygulanmasi. 1. Derste  ogrenilen  tim  yontemle
15 kullanilarak olugturulan ugtan uca bir web
Simif-ici Tartisma (5 dk.): Ogrenilen kavramlarmn pekistirilmesi programlama projesinin sunulmast.
e  Ders Notlart

ve gergek hayattaki karsiliklar ile ilgili tartigma.
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16 Final Islenen konularin tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi Toplam isyiikii
(Saat)
Ders Saati 14 3 42
Laboratuar
Uygulama (sozlii Sinav)
Arazi Calismasi
Siif Dis1 Ders Calismasi 14 4 56
Derse Ozgii Staj
Odev
Kiiciik Sinavlar/Stiidyo Kritigi 10 3 30 ‘
Projeler |
Sunum / Seminer
ﬁg&;s;lnl?gli?:egis)mav Siiresi + Smav 1 10 10
Final (Sinav Siiresi + Sinav
Hazirhk Siiresi) 1 15 15 ‘
Toplam s yiikii: 153
Toplam s yiikii / 30(s): 51
AKTS Kredisi: 5
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

Statistics

Introduction to Statistical Learning

1IST1013
3

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK 0

PREREQUISITE None

SEMESTER Fall, Spring

COURSE LANGUAGE English, Turkish

LEVEL OF COURSE First Cycle

Elective @ Bachelor Programme in Statistics

Elective @ Bachelor Programme in Mathematics

Elective @ Bachelor Programme in Elementary Mathematics Education
Elective @ Bachelor Programme in Molecular Biology and Genetics
Major Area Courses

COURSE TYPE

COURSE CATEGORY

MODE OF DELIVERY Face-to-Face

OWNER ACADEMIC UNIT Department of Statistics

COURSE COORDINATOR Erhan CENE

ASSISTANT(S)

This course aims to help students understand the concepts of supervised and
unsupervised learning for exploratory analysis and prediction by using prominent
statistical analysis and machine learning techniques such as regression, classification,
and clustering.

Introduction to Statistical Learning; What is Statistical Learning? Basic definitions used
in Statistical Learning; Linear Regression Methods; Classification Methods; Resampling
COURSE CONTENT Methods; Linear Model Selection and Refinement; Moving Beyond Linearity: Nonlinear
Regression Methods; Tree-Based Models; Decision Support Machines; Artificial Neural
Networks and Deep Learning; Unsupervised Learning

Coursebook:

[1] James, G., Witten, D., Hastie, T., & Tibshirani, R., Taylor, J. An introduction to
statistical learning with applications in Python (ISLP). 2nd Edition New York: Springer,
2023.

[2] The link to the webpage containing the course notes, which will be shared by the
instructor at the beginning of the semester.

COURSE OBJECTIVES

Required Readings:
[1] James, G., Witten, D., Hastie, T., & Tibshirani, R. An introduction to statistical
learning with applications in R. 2nd Edition, New York, Springer, 2021.

RECOMMENDED OR REQUIRED
READINGS

Recommended Readings:

[1] Berk, R. A., Statistical learning from a regression perspective. 3rd Edition, New
York, Springer, 2021.

[2] Hastie, T., Tibshirani, R., Friedman, J. H., & Friedman, J. H., The elements of
statistical learning: data mining, inference, and prediction. New York, Springer (ESL),
20009.
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[3] Malley, J. D., Malley, K. G., & Pajevic, S., Statistical learning for biomedical data.
Cambridge University Press, 2011.
Upon successful completion of the course, students will be able to

1. Apply statistical concepts, including bias-variance trade-off, probability,
hypothesis testing, and resampling methods.

Implement statistical learning methods on real-world datasets using at least one
programming language.

Course Learning Outcomes . . o . .
Use appropriate model selection and regularization techniques to improve
model performance.

Handle non-linear relationships in data by expanding the scope of predictive
modeling.

Apply statistical learning tools in data analysis, decision-making, and predictive
modeling processes.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e Content: Student attendance and participation in the class.
e Detailed Assessment Criteria: 14 %5
- Active participation in class and asking questions
- Contributing to class discussions and problem-solving processes

| Laboratory H H ‘

| Application (Oral Examination): H H ‘

| Field Work H H ‘

Special Course Internship (Work Placement)

Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics covered up to
the exam week.
e Format: Face-to-face multiple-choice quiz (15-20 minutes) 10 %25
e Detailed Assessment Criteria:
-Ability to solve problems related to theoretical topics covered in
class

‘ Homework Assignments: H H

‘ Project: H H

| Presentations/Jury: H H ‘

| Seminar/Workshop H H

Midterms:

e  Content: Comprehensive questions covering all topics covered up to
the exam week.

e Format: Face-to-face. Exam (60 minutes)

e Detailed Assessment Criteria: 1 %30
- Mastering the concepts of Statistical Learning and Machine
Learning
- Mastering basic Python skills
- Execution of applied thinking processes

e Content: Comprehensive questions covering all course content

e Format: Face-to-face. Exam (90 minutes)

e  Detailed Assessment Criteria: 1 %40
- Mastering the concepts of Statistical Learning and Machine
Learning

- Mactarinn hacir Dvithnn cleille
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- Execution of applied thinking processes

Percentage of In-Term Studies

Percentage of Final Examination

TOTAL

WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Introduction to Statistical Learning

In-Class Discussion (5 min.): Reinforcement of
learned concepts and discussion of real-world
applications.

Exploring the concept of Statistical Learning.
Exploring the methods used in Statistical Learning.

Providing real-life examples of Statistical Learning
methods.

ISLP Part 1 pages 1-14
ESL Part 1 pages 1-8
Lecture Notes

Lecture: What is Statistical Learning? Basic
definitions used in Statistical Learning

In-Class Discussion (5 min.): Reinforcement of]
learned concepts and discussion of real-world
applications.

Quiz 1 (15 min.): A quiz at the end of the course
covering the topics covered in the first and second
weeks.

Exploring the mathematical foundations of statistical
learning methods.

Exploring the concepts of estimation, bias, and
parametric and nonparametric methods.

Exploring the concepts of supervised and unsupervised
learning.

Exploring regression and classification problems.
Exploring metrics for model performance.
Exploring the bias-variance trade-off.

Review of basic concepts in Python.

Quiz 1: What is Statistical Learning?

ISLP Part 2 pages 15-68

ESL Part 2 pages 9-42
Lecture Notes

Lecture: Linear Regression Methods

In-Class Discussion (5 min.): Reinforcement of]
learned concepts and discussion of real-life
applications.

Quiz 2 (15 min.): A quiz at the end of the course
covering the topics covered in the third week.

Review of Simple and Multiple Linear Regression
concepts.

Review of coefficient estimates, coefficient
significance, confidence intervals, and hypothesis
testing concepts.

Review of metrics used to measure model performance
in regression.

Packages and codes used in regression analysis in
Python.

Quiz 2: Linear Regression Methods
ISLP Part 3 pages 69-134

ESL Part 3 pages 43-100
Lecture Notes

Lecture: Classification Methods

In-Class Discussion (5 min.): Reinforcement of
learned concepts and discussion of real-world
applications.

Quiz 3 (15 min.): A quiz at the end of the course

Investigating classification problems.
Investigating methods used in classification problems.

Packages and codes used in classification methods in
Python.
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covering the topics covered in the fourth week.

Quiz 3: Classification Methods.

ISLP Section 4 pages 135-200
ESL Section 4 pages 101-138
Lecture Notes

Practice (150 min.): Linear

Classification

Regression and

. Solving statistical learning problems, linear regression,

and classification problems using a programming
language.

5 In-Class Discussion (5 min.): Reinforcement of
learned concepts and discussion of real-world *  Lecture Notes
applications.
Lecture: Resampling Methods . Exploring the concept of Cross-Validation.
Practice (60 min.): Resampling Methods . Exploring the concept of Bootstrap.
In-Class Discussion (5 min.): Reinforcement of . Using Resampling Methods in Python.
6 learned concepts and discussion of their real-world
applications. . Quiz 4: Resampling Methods.
Quiz 4 (15-20 min.): A quiz at the end of the course *  ISLP Chapter 5 pages 201-228
covering the topics covered in the sixth week. »  ESL Chapter 7 pages 219-260
*  Lecture Notes
Lecture: Linear Model Selection and Regularization 1. The importance of variable selection and exploration of
variable selection methods.
Practice (60 min.): Linear Model Selection and
Regularization 2. An exploration of the methods and metrics used to
) . . . determine the best model.
In-Class Discussion (5 min.): Reinforcement o
Iearlr}edt_concepts and discussion of their real-world 3. An exploration of shrinkage and dimensionality
applications. reduction methods.
7 - . .
Quiz 5 (15-20 min.): A quiz at the end of the course . . . .
covering the topics covered in the seventh week. 4. g;ﬂgn model selection and smoothing methods in
5. Quiz 5: Linear Model Selection and Smoothing.
*  ISLP Chapter 6 pages 229-288
»  ESL Chapter 5 pages 139-190
*  Lecture Notes
8 Midterm 1 epetition of all topics covered until the exam week
Lecture: Moving Beyond Linearity: Nonlinear 1. Exploring nonlinear regression methods.
Regression Methods
2. Polynomial Regression, Spline Regression,
Practice (60 min.): Moving Beyond Linearity: Generalized Additive Models.
Nonlinear Regression Methods
3. Using nonlinear regression methods in Python.
9 In-Class Discussion (5 min.): Discussion on
reinforcement of learned concepts and their real- 4. Quiz 6: Nonlinear regression methods.
world implications.
*  ISLP Chapter 7 pages 289-330
Quiz 6 (15-20 min.): A quiz at the end of the »  ESL Chapter 6 pages 191-218
course covering the topics covered in the ninth »  Lecture Notes
week.
Lecture: Tree-Based Models 1. Fundamentals of Decision Trees.
Practice (60 min.): Tree-Based Models 2. Random Forest Method.
In-Class Discussion (5 min.): Reinforcement of 3. Bagging and Boosting.
learned concepts and discussion of their real-world
10 applications. 4. Implementing Tree-Based Methods in Python.
Quiz 7 (15-20 min.): A quiz at the end of the course 5. Quiz 7: Tree-Based Models.

covering the topics covered in week ten.

ISLP Chapter 8 pages 331-366

ESL Chapter 9 pages 295-336, Chapter 10 pages 337-
388, Chapter 15 pages 587-604

Lecture Notes
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Lecture: Support Vector Machines
Practice (60 min.): Support Vector Machines
In-Class Discussion (5 min.): Reinforcement of

learned concepts and discussion of their real-world
applications.

Exploring Decision Support Classifiers.
Exploring Decision Support Machines.

Exploring the Relationship of Decision Support
Machines to Logistic Regression.

11 . - L
Quiz 8 (15-20 min.): A quiz at the end of the course Implementing Decision Support Machines in Python.
covering the topics covered in week eleven. ) o )
Quiz 8: Decision Support Machines.
ISLP Chapter 9 pages 367-398
ESL Chapter 12 pages 417-458
Lecture Notes
Lecture: Neural Networks and Deep Learning Exploring Single- and Multi-Layer Artificial Neural
Networks.
Practice (60 min.): Neural Networks and Deep
Learning Exploring Convolutional Neural Networks.
In.-CIass Discussion (5 min.): Discussion  on Exploring Recurrent Neural Networks.
reinforcement of learned concepts and their real-world
applications. . e
12 hp Implementing Artificial Neural Networks and Deep
Quiz 9 (15-20 min.): A quiz at the end of the course Learning Networks in Python.
covering the topics covered in week twelve. ] o )
Quiz 9: Artificial Neural Networks and Deep Learning.
ISLP Chapter 10 pages 399-468
ESL Chapter 11 pages 389-416
Lecture Notes
Practice (150 min.): In-Class Practice on Tree- Solving statistical learning problems using tree-based
Based Models, Decision Support Machines, Deep decision support machines and deep learning methods
Learning using a programming language.
13
In-Class Discussion (5 min.): Reinforcement of Lecture Notes
learned concepts and discussion of their real-world
applications.
Lecture: Unsupervised Learning Exploring what Unsupervised Learning is.
Practice (60 min.): Unsupervised Learning Exploring the purpose and application areas of
Principal Component Analysis.
In-Class Discussion (5 min.): Reinforcement of
14 learned concepts and discussion of their real- Exploring the purpose and application areas of Cluster
world applications. Analysis.
Quiz 10 (15-20 min.): A quiz at the end of the ISLP Chapter 12 pages 503-556
course covering the topics covered in week ESL Chapter 14 pages 485-586
fourteen. Lecture Notes
Practice (150 min.): Creation and implementation Present an end-to-end statistical learning project using
of an end-to-end statistical learning project. all the methods learned in the course.
15 In-Class Discussion (5 min.): Reinforcement of » Lecture Notes
learned concepts and discussion of real-world
applications.
16 Final epetition of all topics covered

ECTS WORKLOAD TABLE

Activities

Number

Duration Total Workload

(Hour)

Course Hours

3

Laboratory

Application
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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)

10

Final (Examination Duration + Examination Prep. Duration)

15

Total Workload

Total Workload / 30(h)
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

Pg;-l Istatistik  biliminin

temelini olusturan teorik ve

uygulamali alanlardaki
bilgilerini, alanla ilgili
problemleri tanimlama,
modelleme ve ¢Oziim

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

Pg :-2 Istatistiksel

problemlerin belirlenmesi,
uygun veri toplama
yontemlerinin secilmesi,
verinin  diizenlenmesi  ve
yorumlanmasi  siireclerinde
yeterlilik gosterecek ve bu

problemlerin ¢coziimiinde
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 riinii istatistiksel
bakis agisiyla analiz edip
yorumlayabilecek ve
karsilastiklar1 sorunlara uygun
modern istatistiksel
yontemlerle ¢coziim
gelistirebileceklerdir./
Analyse and interpret a
phenomenon,  process, or
product from a statistical
perspective  and  develop
solutions to  encountered
problems using appropriate
modern statistical methods.

PS‘-4 Disiplinleraras1 bir

yaklagimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir. /
Synthesise knowledge
acquired  from  different
disciplines through an
interdisciplinary approach.

lon
lon
lon
o1
lon

PC-5 istatistik  alaninda
edindikleri bilgi birikimlerini
ve  istatistiksel  diistinme
becerilerini, teorik istatistik,
veri bilimi, finansal istatistik,
saglik Dbilimlerinde istatistik

1o
o
1o
o
o
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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.

P g-6 Istatistik  alaninda

yaygin olarak kullanilan en az
bir programlama dili ile
bilgisayar ve yapay zeka
teknolojilerini,  problemleri
¢ozmek, veri analizi yapmak
ve simiilasyonlar
gerceklestirmek i¢cin
kullanabileceklerdir./ Use at
least one  programming
language and computer and
artificial intelligence
technologies widely employed
in statistics for problem-
solving, data analysis, and
simulations.

lon

lon

lon

(7]

(7]

PC-7 istatistik ve ilgili

alanlardaki bilimsel  ve
teknolojik geligsmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek

kigisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagmak igin
hayat boyu 6grenme
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
arastirmalarint 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
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their scientific research and
professional activities.

PC-9 Bireysel olarak ya da
takimlarda  etkin  bigimde
caligabileceklerdir. /  Work
effectively both independently
and as part of a team.

PC-10 istatistik alaninda
giivenilir bilgi kaynaklarina
ulagarak literatlir 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.

Pg :- 11 Istatistiksel

konular1, teorileri, ispatlari,
aragtirmalart  ve  problem
¢Oziimlerini, istatistiksel
terminoloji  kullanarak tiim
paydaslara Tiirkge 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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