FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIM DALI ADI

istatistik

DERSIN ADI

Veri Madenciligine Giris

DERSIN KODU

1ST4412

YEREL KREDIiSi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz ve Bahar

DERSIN DiLi

Tiirkge, Ingilizce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secmeli @istatistik Lisans Program

DERSIN KATEGORISI

Uzmanhk/Alan Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Istatistik Boliimii

DERSIN KOORDINATORU

Ali Hakan Biiyiiklii

ASISTAN(LAR)

Ars. Gor. Muzaffer GOZTAS

DERSIN AMACI

Bu dersin amaci, &grencilere veri madenciliginin temel kavramlarini, yontemlerini ve
uygulama alanlarini  6gretmektir. Ogrenciler, biiyiikk veri kiimelerini analiz etme,
siniflandirma, kiimeleme, birliktelik kurallar1 ¢ikarimi, boyut indirgeme ve yapay zeka
tabanli veri analizi teknikleri hakkinda bilgi sahibi olacak; istatistiksel yazilim ve
programlama araglarini kullanarak uygulamalar yapabilecektir.

DERSIN iCERIiGI

Veri madenciligine giris; veri 6n isleme teknikleri, siniflandirma algoritmalar1 (Karar
Agagclari, Naive Bayes, KNN, Destek Vektor Makineleri); kiimeleme yontemleri (K-means,
Hiyerarsik kiimeleme, Yogunluk temelli yontemler); birliktelik kurallar1 (Apriori, FP-
Growth); boyut indirgeme (PCA, LDA); yapay zekd ve makine Ogrenmesi tabanli
yaklagimlar; Python/R uygulamalar: ve 6rnek vaka caligmalari.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitabi:

[1] Jiawei Han, Micheline Kamber, Jian Pei, Data Mining: Concepts and Techniques.
4th Edition, 2022.

[2] Tan, P.N., Steinbach, M., Karpatne, A., & Kumar, V. Introduction to Data Mining.
2nd Edition, Pearson, 2018.

[3] Salcado, J., Machine Learning for Data Mining, Packt Publishing, 2019

Zorunlu Kaynaklar:
Onerilen Kaynaklar:

e Pang-Ning Tan, Michael Steinbach, Anuj Karpatne, Vipin Kumar, Introduction to
Data Mining, 2nd Edition, 2018.

Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical
Learning, 2nd Edition, 2017.

Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani, An Introduction
to Statistical Learning with Applications in R and Python, 2nd Edition, 2023.
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Bu dersi bagariyla tamamlayan dgrenciler,

1. Veri madenciliginin temel kavramlarin1 ve yontemlerini agiklayabilecekler.
2. Veri 6n isleme ve veri hazirlama tekniklerini uygulayabileceklerdir.

3. Smiflandirma, kiimeleme ve birliktelik kurallar1 algoritmalarini karsilastirir ve
uygulayabileceklerdir.

4. Boyut indirgeme yontemlerini veri setleri iizerinde uygulayabilecekler.

Ders Ogrenim Ciktilar: 5. Yapay zeka ve makine 6grenmesi yontemlerini istatistiksel problemlere
uyarlayabileceklerdir.

6. Istatistiksel programlama dilleri (R/Python) ile veri madenciligi uygulamalari
gelistirebileceklerdir.

7. Gergek hayat verileri tizerinde proje gelistirir ve sonuglari
yorumlayabileceklerdir.

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katki Pay1
Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar
e  Detayh Degerlendirme Kriterleri:
14 %5
- Derse aktif katilim ve soru sorma
- Sinif-i¢i tartigmalara ve problem ¢ézme siireclerine katki
saglayabilme
Laboratuvar: H H
Uygulama (Sozlii Sinav):
e icerik: Ogrencilerden lineer cebir dersinin temel kavramlarini
aciklamalarimin ve uygulamali bir soruya ¢dziim dnerisi sunmalarinin
istenmesi
e  Format: Ogrenci ile bireysel olarak gerceklestirilecek sozlii siav (5-
10 dakika)
e Detayh Degerlendirme Kriterleri:
-Kavramlar1 agiklayabilme
-Problem ¢6zebilme
-Problem ¢6ztimlerini anlatabilme
‘ Arazi Calismasi H H
Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi
e Format: Yiiz yiize. Coktan segmeli kisa sinav (5-10 dakika) 3 %10
e Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢ozebilme
Odev:
o iceriks Dercte iclenen temel kavramlarin electirel hicimde
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yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinlerarasi
alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi

e  Format: Yazili raporlar ve grup sunumlari

e Detayh Degerlendirme Kriterleri:

- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde
yazabilme

- Kavramlarin uygulamadaki 6rneklerini bulabilme

- Uygulamali diigtinebilme, yorumlama ve gerekgelendirme
stireglerinin ytiriitiilebilmesi

Sunum/Jiiri:
e icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin
ve grup sunumlari yapmalarinin istenmesi

e  Format: Grup sunumlari

%10
e  Detayh Degerlendirme Kriterleri:
-Ogrenilen konularin dogru bir sekilde aciklanabilmesi
-Sunum tekniklerinin dogru kullanilmas1
Proje:
e icerik: Ogrencilerden akademik dénem sonunda teslim edilecek bir
proje 6nerisi (TUBITAK 2209 A/B) yazmalarmin istenmesi
e  Format: Yazili raporlar ve grup sunumlari
. %15
e Detayh Degerlendirme Kriterleri:
-Ozgiin bir arastirma konusunun bulunabilmesi
-Bir aragtirma Onerisinin bilimsel ilkeler ve ilgili kilavuzlar
dogrultusunda yazilabilmesi
Seminer/Workshop
Ara Smavlar:
e icerik: Sinav haftasma kadar islenen konularm timiinii kapsayan
kapsamli sorular
e Format: Yiiz yiize. Sinav (90 dakika)
%20
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diisiinme siireglerinin yiiriitiilmesi
Final:
e  icerik: Dersin tiim igerigini kapsayan kapsamli sorular
e Format: Yiiz yiize. Sinav (90 dakika)
e  Detayh Degerlendirme Kriterleri:
. . . . %40
-Derste iglenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢zme becerilerinin kullanilabilmesi
Dénem I¢i Cahsmalarin Basar: Notuna Katkisi %60
Final Sinavinin Basar1 Notuna Katkisi %40
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TOPLAM H %100

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhk
Konu Anlatimi: Veri Madenciligine giris, veri bilimi ve istatistik 1. Giris bdlmiiniin okunmast Kaynak: Ders
iliskisi Kitabi[1],1-20
2. Python temel veri yapilar tekrar edilmesi ||
1 Simif-i¢ci Uygulama (40 dk): Python/R tamitimi ve basit veri Ders Kitabi[2],1-25
ornekleri
Simif-i¢i Tartisgma (10 dk): Veri bilimi-istatistik iligkisi tizerine
tartigma
1. Pandas ile veri seti yiikleme, eksik degerleri
Konu Anlatim (30 dK): Veri tiirleri, veri kalitesi ve veri 6n| incelemesi, Kaynak: Ders Kitabi [2], 1-25
isleme 2. Bolim 2 kismimin okunmasi, Kaynak Ders
Simif-ici Uygulama (40 dk): Pandas ile veri yiikleme, eksik] Kitabi, 35-60
degerlerin temizlenmesi
2
Simf-i¢ci Tartisma (10 dk): Veri kalitesi sorunlarinin sonuglari
lizerine tartigma
Kisa Smav 1 (15 dk): Ders sonunda, derste islenen konularj
iceren bir kisa siavin yapilmasi
Konu Anlatimi: Veri temizleme, doniistiirme ve 6znitelik se¢cimi 1. Veri standardizasyonu ve normalizasyon
yontemlerini  arastirmast  boliimlerini
Simif-i¢ci Uygulama (40 dk.): Python ile normalizasyon ve okunmasi, Kaynak: Ders Kitabi [1],101-
standardizasyon uygulamalari) 140, Ders Kitab1 [2], 61-85
3
Simif-ici Tartisma: Oznitelik seciminin model basarisina etkisi
(10 dk)
Konu Anlatimi: Siniflandirmaya giris, Karar agaglari 1. Entropi ve bilgi kazanci kavramlarinin
incelenmesi, Kaynak: Ders Kitab1 [1],
Simif-ici Uygulama (40 dk.): ID3/CART ile smiflandirmal 323,350; Kaynak Ders Kitab1 [2], 145-170
ornekleri
4 Simif-ici Tartisma (10 dk.): Karar agaclarmin  avantaj
dezavantajlar
Kisa Smav 2: (15 dk) Ders sonunda, derste islenen konulary
iceren bir kisa sinavin yapilmast
Konu Anlatimi: Naive Bayes, k-En Yakin Komsu 1. Kosullu olasilik ve Bayes teoremini tekrar
edimesi, Kaynak: Ders Kitab1 [1],351-
Simif-i¢i Uygulama (40 dk.):Naive Bayes ve k-NN ile uygulama 370,;Kaynak: Ders Kitab1 [2], 180 -205
5
Simif-ici Tartisgma (10 dk.): Kiigiik veri setlerinde yontem|
karsilagtirmast
Konu Anlatimi: Destek Vektor Makineleri 1.  Dogrusal ayrilabilirlik ve hiper-diizlem
kavramlarinin gézden gegirilmesi. Kaynak:
Simif-i¢i Uygulama (40 dk.): Python sklearn ile SVM uygulamasi Han [1], Boliim 8, ss 380400
6 2. Support Vector Machines konusunun
Simif-ici Tartisgma (10 dk.): Dogrusal/Dogrusal olmayan incelenmesi., Kaynak: Ders Kitabi, 337-364
siniflandirict tartigmast
1. Lineer regresyon ve lojistik regresyonun
Konu Anlatimi: Yapay sinir aglarina giris tekrar edilmesi, sigmoid fonksiyonunun
incelenmesi. Kaynak: Ders Kitab1 [1],
7 Siif-ici Uygulama (40 dk.): Basit yapay sinir ag1 egitimi Bolim 9, ss. 401-430
2. Neural Networks konusunun incelenmesi.
Kaynak: Ders Kitabi [3], Bélim 10, ss. 365—
Simif-i¢i Tartisma (10 dk.): Kiime sayisi se¢imi tartigmasi 390
8 Ara Sinav 1
Konu Anlatimi: Kiimeleme: K-means algoritmasi 1.  Oklid mesafesi ve centroid kavramlarinin
9 aragtirilmasi. Kaynak: Ders Kitab1 [1], ss.

Simif-i¢i Uygulama (40 dk.): K-means uygulamalari

443-470, Kaynak: Ders Kitabi [2],500-520
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Simif-i¢i Tartisma (10 dk.): Kiime sayis1 se¢imi tartigmast

Konu Anlatimi: Hiyerarsik kiimeleme, DBSCAN

Simif-ici Uygulama (40 dk.): Python ile dendrogram ve

Dendrogram  Orneklerinin  incelenmesi,|
yogunluk kavrammnin okunmasi. Kaynak:
Ders Kitab1 [1], Boliim 10, ss. 471-500,
Kaynak: Ders Kitab1 [2], Bolim 8, ss. 521

10 IDBSCAN uygulamasi 540
Simif-ici Tartisma (10 dk.): Yogunluk tabanli yontemlerin
avantajlari
Konu Anlatimu: Birliktelik kurallar1: Apriori algoritmasi Market sepeti analizine dair kisa makaleni
okunmasi.Kaynak: Ders Kitab1 [1], Bolim
Simif-i¢i Uygulama (40 dk.): Market sepeti analizi uygulamasi 6, ss. 227-260;Kaynak: Ders Kitab1 [2],
1 Bolim 6, ss. 350-370
Simif-ici Tartisma (10 dk.): Apriori kurallarinin ticari kullanim|
tartigmasi
Konu Anlatimi: FP-Growth yontemi Apriori ile FP-Growth arasindaki farklari
aragtirillmasi.Kaynak: Ders Kitab1 [1],
Simif-i¢i Uygulama (40 dk): Python ile FP-Growth uygulamasi Boliim 6, ss. 261-280; Kaynak: Ders Kitabi
12 [2], Boliim 6, ss. 371-390
Sumif-i¢i Tartisma (10 dk.): Apriori ile FP-Growth kiyaslamasi
Kisa Smav 3 (15 dk) :Ders sonunda, derste islenen konulari
iceren bir kisa sinav yapilmasi
Konu Anlatimi: Boyut indirgeme: PCA, LDA Matrislerde Ozdeger  ve dzvektd
kavramlarinin  tekrar edilmesi, feature
Sumif-i¢i Uygulama (40 dk.): PCA ve LDA uygulamalari reduction konusunun incelenmesi.. Kaynak:
13 Ders Kitab1 [1], Bolim 3, ss. 141
Simif-ici Tartisma (10 dk.): Boyut indirgemede bilgi kaybi 160;Kaynak: Ders Kitab1 [3], Béliim 6, ss.
tartigmasi 215-245
Konu Anlatimi: Yapay zeka tabanli veri madenciligi yontemleri Giincel makine 6grenmesi algoritmalar
(Random Forest, XGBoost vb.) hakkinda
makale okunmasi. Kaynak: Ders Kitab1 [1],
14 Simif-ici Uygulama (40 dk.): Random Forest / XGBoost Bolum 12, ss. 501-540 ; Kaynak: Ders
uygulamasi Kitabi [3], B6liim 8, ss. 295-336
Smif-i¢i Tartisma (10 dk): Klasik yontem vs. yapay zeka tabanli
Ontem tartismasi
15 Proje sunumlar ve genel degerlendirme Proje raporlarmin hazirlanmasi, sunumlarim|
yapilmast
16 Final Islenen konularm tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam lsyiikii

Ders Saati

Say1 Siiresi
(Saat)
I

42

I
Laboratuar

Uygulama (sozlii Sinav)

|

Arazi Calismasi H H

|
Sinif Dis1 Ders Calismasi

|« |

| e
Derse Ozgii Staj H H

Odev

1
Kiiciik Sinavlar/Stiidyo Kritigi

IO
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Projeler

|
Sunum / Seminer

|
Ara Sinavlar (Sinav Siiresi + Sinav

Hazirhk Siiresi)

Final (Smav Siiresi + Sinav
Hazirlik Siiresi)

Toplam Ts yiikii:

Toplam is yiikii / 30(s):

AKTS Kredisi:
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

Statistics

Introduction to Data Mining

1ST4412

3

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall and

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @Bachelor Program in Statistics

COURSE CATEGORY

Major Area Courses

MODE OF DELIVERY

Face to Face

OWNER ACADEMIC UNIT

Department of Statistics

COURSE COORDINATOR

Ali Hakan Biiyiiklii

ASSISTANT(S)

Ars. Gor. Muzaffer GOZTAS

COURSE OBJECTIVES

The aim of this course is to provide students with fundamental concepts, methods, and
application areas of data mining. Students will acquire knowledge and skills in data
preparation, classification, clustering, association rules, dimensionality reduction, and
artificial intelligence—based approaches, and will gain experience through statistical
programming (R/Python) applications.

COURSE CONTENT

Introduction to data mining; data preprocessing techniques; classification algorithms
(Decision Trees, Naive Bayes, k-Nearest Neighbors, Support Vector Machines);
clustering methods (K-means, Hierarchical clustering, Density-based methods);
association rule mining (Apriori, FP-Growth); dimensionality reduction (PCA, LDA);
artificial intelligence and machine learning—based approaches; applications using
Python/R and case studies.

RECOMMENDED OR REQUIRED
READINGS

Coursebooks:
[4] Jiawei Han, Micheline Kamber, Jian Pei, Data Mining: Concepts and
Techniques. 4th Edition, 2022.

[5] Tan, P.N., Steinbach, M., Karpatne, A., & Kumar, V. Introduction to Data
Mining. 2nd Edition, Pearson, 2018.

[6] Salcado, J., Machine Learning for Data Mining, Packt Publishing, 2019
Required Readings:

Recommended Readings
e Pang-Ning Tan, Michael Steinbach, Anuj Karpatne, Vipin Kumar, Introduction
to Data Mining, 2nd Edition, 2018.

Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical
Learning, 2nd Edition, 2017.
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e  Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani, An
Introduction to Statistical Learning with Applications in R and Python, 2nd
Edition, 2023.

Upon successful completion of the course, students will be able to

1. Explain the fundamental concepts and methods of data mining.
2. Apply data preprocessing and preparation techniques.
3. Compare and implement classification, clustering, and association rule
algorithms.
Course Learning Outcomes 4. Apply dimensionality reduction methods on datasets.
5. Adapt artificial intelligence and machine learning methods to statistical
problems.
Develop data mining applications using statistical programming languages
(R/Python).
Conduct projects on real-life datasets and interpret results.

EVALUATION SYSTEM

Activities Number Percentage of Grade
Attendance/Participation:
e Content: Student attendance and participation in the course.
e Detailed Assessment Criteria:
14 %5
-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes
Laboratory H H
Application (Oral Examination):
e  Content: Students will be asked to explain fundamental concepts of
linear algebra 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 H
Special Course Internship (Work Placement)
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) 3 %10
o 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
nf theee concents within hath intra-diceinlinarv and interdiceinlinary
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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

e Content: Students will be asked to evaluate their own learning
processes and deliver group presentations

e  Format: Group presentations

Presentations/Jury:

%10
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: Written reports and group presentations
%15
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
Midterms:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week
e  Format: Face-to-face written exam. (90 minutes).
e Detailed Assessment Criteria: 920
-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
Final:
e  Content: Comprehensive questions covering the entire content of the
course
e  Format: Face-to-face written exam. (90 minutes).
. o %40
e Detailed Assessment Criteria:
-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course
Percentage of In-Term Studies %60
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Percentage of Final Examination H %40 ‘

TOTAL %100

WEEKS COURSE OUTLINE Related Preparation
Lecture: Introduction to data mining, relationship with 1. Reading the introduction section, Source: Coursebook
statistics and data science [1], pp. 1-20
2. Reviewing the basic data structures in Python, Source:
1 Practice (40 minutes): Python/R basics, small datasef] Coursebook [2], pp. 1-25
exploration
In Class Discussion (5 minutes) : Role of statistics in
data science
Lecture: Data types, data quality, and preprocessing 1. Loading datasets with Pandas and examining missing
values, Source: Coursebook [2], pp. 1-25
Practice (40 minutes): Pandas: loading data, handling
missing values 2. Reading Chapter 2, Source: Coursebook, pp. 35-60
2 In Class Discussion (5 minutes): Data qualit
problems in real datasets
Quiz 1 (15 mts.): A quiz at the end of the class
covering the topics taught during the session
Lecture: Data cleaning, transformation, and feature 1. Reading the sections on data standardization and
selection normalization methods, Source: Coursebook [1], pp.
101-140; Coursebook [2], pp. 61-85
3 Practice (40  minutes): Normalization &
standardization examples
In Class Discussion (5 minutes) : Impact of feature
selection on models
Lecture: Introduction to classification, Decision 1. Examining the concepts of entropy and information
Trees gain, Source: Coursebook [1], pp. 323, 350;
Coursebook [2], pp. 145-170
Practice (40 minutes): ID3/CART examples
4 In Class Discussion 5 minutes):
Advantages/disadvantages of trees
Quiz 2 (15 mts.): A quiz at the end of the class
covering the topics taught during the session
Lecture: Naive Bayes, k-Nearest Neighbors (k-NN) 1. Reviewing conditional probability and Bayes’ theorem,
Source: Coursebook [1], pp. 351-370; Coursebook [2],
5 Practice (40 minutes): Naive Bayes & k-NN pp. 180-205
applications
In Class Discussion (5 minutes) : Comparing NB vs|
k-NN on small datasets
Lecture: Support Vector Machines (SVM) 1. Reviewing the concepts of linear separability and
hyperplanes, Source: Han [1], Chapter 8, pp. 380-400
6 Practice (40 minutes): SVM with sklearn
In Class Discussion (5 minutes) : Linear vs nonlinear 2. Examining the topic of Support Vector Machines,
classifiers Source: Coursebook, pp. 337-364
Lecture: Introduction to Artificial Neural Networks 1. Reviewing linear regression and logistic regression, and
examining the sigmoid function, Source: Coursebook
7 Practice (40 minutes): Training a simple ANN [1], Chapter 9, pp. 401-430
In Class Discussion (5 minutes) : Differencesf 2. Examining the topic of Neural Networks, Source:
between ANN and regression Coursebook [3], Chapter 10, pp. 365-390
8 Midterm 1 Review of all topics covered up to the exam week.
Lecture: Clustering: K-means algorithm 1. Studying the concepts of Euclidean distance and
centroids, Source: Coursebook [1], pp. 443-470;
9 Practice (40 minutes): K-means with Python Coursebook [2], pp. 500-520

In Class Discussion (5 minutes): Choosing

number of clusters
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Quiz 3 (15 mts.): A quiz at the end of the class
covering the topics taught during the session
Lecture: Hierarchical clustering, DBSCAN Examining examples of dendrograms and reading
about the concept of density, Source: Coursebook [1],
10 Practice (40 minutes): Dendrograms & DBSCAN Chapter 10, pp. 471-500; Coursebook [2], Chapter 8,
pp. 521-540
In Class Discussion (5 minutes): Density-based
clustering pros & cons
Lecture: Association rules: Apriori algorithm Reading a short article on market basket analysis,
Source: Coursebook [1], Chapter 6, pp. 227-260;
1 Practice (40 minutes): Market basket analysis Coursebook [2], Chapter 6, pp. 350-370
In Class Discussion (5 minutes): Business uses o
lassociation rule
Lecture: FP-Growth method Investigating the differences between Apriori and FP-
Growth, Source: Coursebook [1], Chapter 6, pp. 261
12 Practice (40 minutes): FP-Growth implementation 280; Coursebook [2], Chapter 6, pp. 371-390
In Class Discussion (5 minutes): Apriori vs FP-
Growth
Lecture:Dimensionality reduction: PCA, LDA Reviewing the concepts of eigenvalues and
eigenvectors in matrices and examining the topic of
13 Practice (40 minutes): PCA & LDA in Python feature reduction, Source: Coursebook [1], Chapter 3,
pp. 141-160; Coursebook [3], Chapter 6, pp. 215-245
In Class Discussion (5 minutes): Trade-off: info loss
vs simplicity
Lecture:Al-based data mining approaches Reading an article on modern machine learning
algorithms (e.g., Random Forest, XGBoost), Source:
14 Practice (40 minutes): Random Forest / XGBoost Coursebook [1], Chapter 12, pp. 501-540; Coursebook
[3], Chapter 8, pp. 295-336
In Class Discussion (5 minutes): Traditional vs Al-
based methods
15 Project presentations and general evaluation Prepare project reports, rehearse presentations
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Total Workload

Number Duration
(Hour)

Course Hours 4 56

Laboratory

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) 10

Final (Examination Duration + Examination Prep. Duration) 15

Total Workload: H

Total Workload / 30(h):
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PC-1 Istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini,
alanla ilgili  problemleri  tamimlama,
modelleme ve ¢Ozliim iiretmede
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 yoéntemlerinin segilmesi,
verinin  diizenlenmesi ve yorumlanmasi
stirelerinde  yeterlilik gosterecek ve bu
problemlerin ¢6ziimiinde 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 iiriinii
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.

BC-4 Disiplinleraras: bir yaklasimla, farkli
alanlarda  edinmis  olduklar1  bilgileri
sentezleyebileceklerdir.

Synthesise  knowledge  acquired  from
different disciplines through an
interdisciplinary approach

PC-5 Istatistik alaninda edindikleri bilgi
birikimlerini  ve istatistiksel  diisiinme
becerilerini, teorik istatistik, veri bilimi,
finansal istatistik, saglik  bilimlerinde 5 4 5 4 4 5
istatistik gibi disiplin-igi ve disiplinlerarasi
uzmanlik alanlarinda gelistirebileceklerdir. 5
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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 Istatistik alaninda yaygin olarak
kullanilan en az bir programlama dili ile
bilgisayar ve yapay zekd teknolojilerini,
problemleri ¢6zmek, veri analizi yapmak ve
simiilasyonlar gerceklestirmek igin
kullanabileceklerdir.

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

BC-7 istatistik ve ilgili alanlardaki bilimsel
ve teknolojik gelismeleri izleyebilecek,
kariyer firsatlarin1 degerlendirerek kisisel ve
mesleki gelisim hedeflerini belirleyebilecek
ve bu hedeflere ulasmak icin 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

BC-8 Bilimsel arastirmalarii 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.

BC-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 arastirma

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,  aragtirmalar1  ve  problem
¢coziimlerini, istatistiksel terminoloji
kullanarak tim paydaslara Tiirkce ve
Ingilizcede sozlii ve yazili olarak etkili
bicimde aktarabileceklerdir.
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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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