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DERSIN TURU Zorunlu @istatistik Lisans Program
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Zorunlu @Molekiiler Biyoloji ve Genetik Lisans Programi

DERSIN KATEGORISi Uzmanlik/Alan Dersleri

DERSIN VERILIS SEKLIi Yiiz Yiize

gﬁgi} SUNAN AKADEMIK istatistik Boliimii

DERSIN KOORDINATORU Ersoy OZ

ASISTAN(LAR) Zuhal Fatma CELLAT

DERSIN AMACI Bu dersin amaci, dgrencilerin makine O0grenmesinin temel kavramlarini ve prensiplerini

anlamalarmi, ¢esitli algoritma tiirlerini ve model egitimi ile test siire¢lerini dgrenmelerini
saglamaktir. Ogrenciler, en yaygin makine grenmesi algoritmalarini taniyarak, bu teknikleri
gercek diinya veri setlerine uygulayabilecek ve teorik bilgilerin pratikte nasil kullanildigini
kavrayabileceklerdir. Ayrica, farkli makine Ogrenmesi yoOntemlerinin avantajlarini ve
dezavantajlarin1 degerlendirme yetkinligi kazanarak, belirli bir problem i¢in en uygun
algoritmay1 segme ve algoritmalarin performanslarini karsilagtirma becerisi gelistireceklerdir.
Ogrenciler bu sayede, makine 6grenmesi tekniklerini cesitli problemlere etkin bir sekilde
uygulayabilecek diizeye ulagacaktir.

DERSIN iCERIGi Veri 6n isler}le; (")Zpitelik. Secimi ve Oznitelik Clkama; Lojist_i}( Regresyon; Karar Agaglari]
Destek Vektor Makineleri; K-En Yakin Komsu; Naive Bayes; Kiimeleme algoritmalari; Pytho:
ile makine 6grenmesi algoritmalarina yonelik uygulamalar.

Ders Kitaplari:

ALP, Selguk; OZ, Ersoy. Makine Ogrenmesinde Siiflandirma Yéntemleri ve R Uygulamalari)
DERS KiTABI/ MALZEMESI / Nobel Akademik Yayincilik, Ankara, 2019.

ONERILEN KAYNAKLAR ALPAYDIN, Ethem. Introduction to Machine Learning. MIT press, 2020.

BONACCORSO, Giuseppe. Machine Learning Algorithms: Popular algorithms for data
science and machine learning. Packt Publishing Ltd, 2018.
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Ders Ogrenim Ciktilar

Bu dersi basariyla tamamlayan 6grenciler,
1.
2.

Makine 6grenmesinin temel kavramlarini ve prensiplerini agiklayabileceklerdir.
Makine 6grenmesi algoritmalarinin tiirleri, model egitimi ve model test etme konularin
kavrayabileceklerdir.

Makine 6grenmesi algoritmalarinin performanslarmni analiz edebileceklerdir.
Ogrendikleri teknikleri gercek veri setlerine uygulama firsati bulabileceklerdir.
Verilen bir problem ig¢in farkli makine 6grenmesi yontemlerinin avantajlarmi v

dezavantajlarim1  degerlendirerek, hangi algoritmanin en uygun oldugun

degerlendirebileceklerdir.

DEGERLENDIRME SiSTEMI

Etkinlikler Say1 Katki Pay1
Devam/Katihm
Laboratuvar
Uygulama (Sozlii Sinav)
Arazi Calismasi
Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
o  lcerik: Smav haftasma kadar islenen konularin tiimiinii kapsayan
sorular.
e  Format: Yiiz yiize. Coktan segmeli kisa Sinav (5-10 dakika). 4 %20
e  Detayh Degerlendirme Kriterleri:
- Derste islenen uygulamalar ile ilgili problemleri ¢dzebilme.
Odev
Sunum/Jiiri:
e lcerik: Ogrenilerin kendi 6grenme siireclerini degerlendirmelerinin ve
grup sunumlari yapmalarinin istenmesi
e  Format: Grup sunumlari 1 %20
e Detayh Degerlendirme Kriterleri:
- Ogrenilen konularm dogru bir sekilde agiklanabilmesi.
- Sunum tekniklerinin dogru kullanilmasi.
Proje
Seminer/Workshop
Ara Sinavlar:
e lcerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamlt sorular.
e  Format: Yiiz yiize. Sinav (60 dakika).
e  Detayh Degerlendirme Kriterleri: 1 %20
- Dersin temel kavramlarinin anlasildiginin gosterilmesi.
- Teorik konularla ilgili problemlerin ¢oziilebilmesi.
- Teorik diistinme siireglerinin yiiriitiilmesi.
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Final:

e Icerik: Dersin tiim ierigini kapsayan sorular.
e  Format: Yiiz ylize. Sav (90 dakika).

e  Detayh Degerlendirme Kriterleri:

- Derste islenen tiim konularin derinlemesine kavranmis
oldugunun gosterilmesi.

- lleri diizey problem ¢bzme becerilerinin kullanilabilmesi.

1 %40

Dénem ici Calismalarin Basar1 Notuna Katkist %60
Final Sinavimin Basar1 Notuna Katkisi %40
TOPLAM %100

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi: Giris, Makine Ogrenmesi’nin tanimi ve
tarihgesi

Sinif-ici Uygulama (30 dk): Makine Ogrenmesinin temel
lkavramlarini anlamalar1 i¢in basit bir veri seti {izerinden|

1.

Makine 6grenmesinin tanimi, temel kavramlari
ve tarihsel gelisimi hakkinda bilgi edinilmesi;
smiflandirma problemlerine dair basit veri

1 (0rnegin, meyve tiirlerini aywma) nasil smiflandirmal setle.riyle yapllaq .érnek uygulamglar v
yapilabilecegi lizerine fikirlerde bulunmalar. makine O6grenmesinin yapay zeka asistanlary
ile  otonom araglar gibi  giinimil
Smif-i¢ci Tartisma (10 dk): Makine &grenmesinin tarihsel tekr}qlojile}‘indeki kullanlmlnln “gf'izde
lgelisimi ve giiniimiiz teknolojilerindeki (6regin, yapay zeka gegirilmesi. Kaynak: Ders Kitab1 2, Bolim 1.
asistanlari, otonom araglar) etkisinin tartigilmasi.
Konu Anlatimi: Veri On Isleme, Oznitelik Segimi, Oznitelik]
Cikarma ve Performans Olgiim Metrikleri, Parametre o o o
Optimizasyonu — Izgara Arama (Grid Search) Yontemi. 1. Veri 6n isleme teknikleri, 8znitelik se¢imi v
¢ikarma yoOntemleri, performans Olgi
Simf-ici Uygulama (30 dk): Bir veri setinde eksik verilerin| metrikleri ile 1zgara arama (Grid Search)
2 doldurulmasi ve 1zgara arama yontemiyle basit bir makine] yonteminin temel preqs1plef1311n 1nce_lenmes1;
0grenmesi modelinin hiperparametrelerinin optimize edilmesi. bu yontemlerin makine grenmesi model
performansina etkilerine dair &rneklerin|
Smif-i¢ci Tartisma (10 dk): Veri 6n iglemenin ve Oznitelik| giiz?en gegirilmgsi, Kaynigli: Ders Kitab1 2,
se¢iminin model performansina etkisi ile 1zgara aramal Béliim 4; Ders Kitab1 3, Boliim 3.
yonteminin pratik uygulamalarinin tartigilmasi.
Konu Anlatimi: Denetimli Ogrenme Algoritmalari: K-En|
'Yakin Komsu ve Python Uygulamalari.
Simif-i¢i Uygulama (30 dk): Python'da bir veri seti tizerinde K- I Ii:;lr:ﬂ Yakrglnsf?;:isu (I:II\]EQ alﬁ;ﬁtgfsmy
En Yakim Komsu (KNN) algoritmasinin uygulanarak basit bir s p plen,  Galls . & N
siniflandirma probleminin ¢odziilmesi Python’da uygulanisinin incelenmesi,
’ algoritmanin pratik uygulamalar1 ve dige
3 . . o= .
Simif-i¢i Tartisma (10 dk): K-En Yakin Komsu algoritmasinin| denetimli ogrenme - algor.ltrnal? nyl
. . T, . karsilagtirmalarina dair orneklerin  gdzde
pratik uygulamalari ve diger denetimli 6grenme algoritmalariylaj .
kargilastiriimas: gegirilerek klsa. sinava hazirhik yapilmasi|
) Kaynak: Ders Kitabi 1, Boliim 3.
Kisa Smav 1 (15 dk): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi.
Konu Anlatimi: Denetimli Ogrenme Algoritmalari: Lojistik
Regresyon ve Python Uygulamalar. 1. Lojistik regresyonun temel prensipleri, ikili
. S . fland blemlerinde kull
Simif-i¢ci Uygulama (30 dk): Python'da bir veri seti {izerinde] ;I;tlh;?’ dl;*ma E;;ulearri;g?ne ;lnczl;;r::rlne:i,
lojistik regresyon modelinin uygulanmasi, ikili siniflandirmal . : o
4 bleminin chziilmesi algoritmanin pratik uygulama alanlar1 ile dige
probieminin ¢ozuimest. denetimli Ogrenme algoritmalarima  gor

Sinif-i¢ci Tartisma (10 dk): Lojistik regresyonun simiflandirmal
problemlerindeki kullanim alanlar1 ve diger denetimli 6grenme]

algoritmalariyla avantaj/dezavantajlarinin tartigilmasi.

avantaj ve dezavantajlarina dair Ornekleri
gozden gegirilmesi. Kaynak: Ders Kitab1 3|
Bolim 5.
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Konu Anlatimi: Denetimli Ogrenme Algoritmalari: Karar
IAgaclari, Rasgele Orman ve Python Uygulamalari.

Sinif-ici Uygulama (30 dk): Python'da bir veri seti iizerinde
karar agaci veya rasgele orman modelini uygulayarak bir
siniflandirma probleminin agag tabanli yontemlerle ¢oziilmesi.

Smif-ici Tartisma (10 dk): Karar agaclar1 ve rasgele orman
algoritmalarinin gercek diinya problemlerindeki uygulamalari
\ve performans avantajlarinin tartisilmasi.

Karar agaclar ve rasgele orma
algoritmalarinin temel prensipleri, Python’d:
uygulanislart ve smiflandirm:
problemlerindeki kullanimlarinin incelenmesi;|
bu algoritmalarin ger¢ek diinya uygulamalar
ve performans avantajlarina dair 6rnekleri
gbzden gegirilmesi. Kaynak: Ders Kitab1 2,
Boliim 9; Ders Kitab1 3, Bolim 8.

Konu Anlatimi: Denetimli Ogrenme Algoritmalari: Naive
Bayes ve Python Uygulamalari.

Sinif-ici Uygulama (30 dk): Python'da bir veri seti iizerinde
INaive Bayes algoritmasinin uygulanarak bir metin siniflandirmal
probleminin ¢ziilmesi.

Simif-i¢i Tartisma (10 dk): Naive Bayes algoritmasinin metin|
isleme ve olasiliksal tahminlerdeki kullanim alanlari
diistiniildiigiinde, diger denetimli 6grenme algoritmalarrylal
karsilastirilmasi.

Kisa Smav 2 (15 dk): Ders sonunda, derste islenen konulari
igeren bir kisa sinavin yapilmast.

Naive Bayes algoritmasinin temel prensipleri,|

ozellikle metin smiflandirma gibi olasiliksa
tahminlerde  kullanom:  ve  Python’d
uygulaniginin incelenmesi; algoritmanin meti
isleme alanindaki uygulamalari ile dige
denetimli Ogrenme algoritmalarina  gor
avantaj ve dezavantajlarina dair 6rnekleri
gozden gegirilerek kisa smnava hazirh
yapilmasi. Kaynak: Ders Kitab1 2, Boliim 16;
Ders Kitab1 3, Boliim 6.

Konu Anlatimi: Makine Ogrenmesi Genel Uygulamalar 1.

Smif-i¢i Uygulama (30 dk): Python'da bir veri seti {izerinde bir|
makine Ogrenmesi algoritmasi uygulayarak basit bir tahmin|
probleminin ¢dziilmesi.

Sinif-i¢ci Tartisma (10 dk): Makine 6grenmesinin saglik, finans
ve e-ticaret gibi farkli sektorlerdeki genel uygulama alanlarinin|
tartisilmast.

Makine Ogrenmesi algoritmalarinin  gene
uygulama prensipleri ve Python’da bir veri seti
iizerinde tahmin problemi ¢6ziimii i¢in teme
adimlarin incelenmesi; saglik, finans ve e
ticaret sektorlerinde makine Ggrenmesini
kullannrmina  dair  Orneklerin ~ gdzde
gecirilmesi. Kaynak: Ders Kitabi 1; Der
Kitabr 3.

|Ara Smav 1

Smav haftasina kadar islenen konularin|
tiimiiniin tekrar edilmesi.

Konu Anlatimi: Denetimli Ogrenme Algoritmalar: Destek|
\Vektor Makineleri ve Python Uygulamalari.

Sinif-ici Uygulama (30 dk): Python'da bir veri seti iizerinde
Destek Vektor Makineleri (SVM) algoritmasinin uygulanarak|
bir siniflandirma problemi ¢oziilmesi.

Smif-i¢ci Tartisma (10 dk): Destek Vektdr Makinelerinin|
goriintii tanima ve metin siniflandirma gibi alanlardaki
kullanimi diisiintildiigiinde, diger algoritmalarlal
karsilagtiriimasi.

Destek Vektor Makineleri (SVM)
algoritmasinin temel prensipleri, siniflandirm
problemlerinde  kullanimi  ve Python’d:
uygulanisinin incelenmesi; SVM’nin goriintii
tanima ve metin siniflandirma gibi alanlardaki
uygulamalar1 ile diger denetimli &grenm
algoritmalarina gore avantaj Y
dezavantajlarina  dair  Orneklerin  gozde
gegirilmesi. Kaynak: Ders Kitab1 2, Boliim 13;
Ders Kitab1 3, Bolim 7.

10

Konu Anlatimi: Topluluk Ogrenmesi Algoritmalari.

Simif-i¢ci Uygulama (30 dk): Python'da bir veri seti {izerinde]
topluluk 6grenmesi yontemlerinden biriyle (6rnegin, AdaBoost
veya Gradient Boosting) bir siniflandirma problemi ¢oziilmesi.

Smif-ici Tartisma (10 dk): Topluluk  &grenmesi
algoritmalarinin  (bagging ve boosting) yiiksek dogruluk
saglayan uygulamalart ve diger makine Ogrenmesi
lyontemleriyle karsilagtirilmasi.

Topluluk 6grenmesi algoritmalarinin (baggin

ve boosting) temel prensipleri ve Python’d
uygulaniginin incelenmesi; bu ydntemleri
yiiksek dogruluk saglayan uygulamalar: ile]
diger makine 6grenmesi algoritmalarina gor
avantaj ve dezavantajlarina dair Ornekleri
gbozden gegirilmesi. Kaynak: Ders Kitab1 3,
Bolim 8.
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Konu Anlatimi: Denetimsiz Ogrenme Algoritmalari: K-Means
Kiimeleme, Hiyerarsik Kiimeleme ve Python Uygulamalar1.

1. K-Means ve hiyerarsik kiimelem
Simif-i¢i Uygulama (30 dk): Python'da bir veri seti tizerinde K- algoritmalarinin temel prensipleri, Python’d:
Means veya hiyerarsik kiimeleme algoritmasinin uygulanarak uygulaniglart  ve  veri  kiimelendirm
verilerin kiimelere ayrilmasi. stireglerinin incelenmesi; bu algoritmalari
1 miisteri segmentasyonu ve veri analizi gibi
Simif-ici Tartisma (10 dk): K-Means ve hiyerarsik| pratik uygulama alanlarina dair 6rneklerini
kiimelemenin miisteri segmentasyonu ve veri analizi gibi gozden gegirilerek kisa smnava hazirh
lalanlardaki pratik uygulamalarinin tartigilmasi. yapilmasi. Kaynak: Ders Kitab1 2, Bolim 7;
Ders Kitab1 3, Bolim 10.
Kisa Smav 3 (15 dk): Ders sonunda, derste igslenen konulari
liceren bir kisa sinavin yapilmasi.
Konu Anlatimi: Denetimsiz Ogrenme Algoritmalar:: Temel
Bilesenler Analizi (PCA) ve Python Uygulamalari. 1. Temel Bilesenler Analizi (PCA) algoritmasini
. . . temel prensipleri, veri boyutu azaltma ve|
Simif-i¢ci Uygulama (30 dk): Python'da bir veri seti {izerinde gorsellestirme  siiregleri  ile  Python’d.
Temel Bilesenler Analizi (PCA) uygulanarak veri boyutunun| uygulamsinin  incelenmesi; PCA’nin  veri
12 lazaltilmasi1 ve gorsellestirilmesi. sikigtirma,  gorsellestirme  ve  making
. ) 6grenmesi 0n islemesindeki kullanimima dai
Simf-ici Tartisma (10 dk): PCA'min veri sikistirma,) orneklerin gozden gegirilmesi. Kaynak: Der
gorsellestirme ve makine 6grenmesi modellerinde 6n igleme Kitab1 2, Boliim 6; Ders Kitab1 3, Boliim 15.
olarak kullanim alanlarinin tartisilmasi.
Konu Anlatimi: Denetimsiz Ogrenme Algoritmalar1: Dogrusal
Diskriminant Analizi (LDA) ve Python Uygulamalar1. I. Dogrusal Diskriminant Analizi (LDA)
Sinif-ici Uygulama (30 dk): Python'da bir veri seti iizerinde algorltmasmlp t.emel prensEple.n, sumflar ar’a51
- A L. ayrimi maksimize etme siireci ve Python’d:
Dogrusal Diskriminant Analizi (LDA) uygulanarak siiflar arasi| . . ,
. . o uygulaniginin incelenmesi; LDA’n1
13 ayrimi maksimize eden bir boyut indirgeme yapilmast. simflandirma problemlerinde ve dzellik ay:
tmedeki kull ile PCA’ya go taj
Smif-ici Tartisma (10 dk): LDA'min simiflandirmal Zme ext lu amml&e. - yak%or_e avan a]dv
blemlerinde ve ozellik ayirt etme siireglerinde PCA ile czavantajianina  dair omekferin |~ gozde
pro gegcirilmesi. Kaynak: Ders Kitab1 2, Bolim 6.
karsilagtirmali kullaniminin tartigilmast.
Konu Anlatimi: Makine Ogrenmesi Genel Uygulamalar II.
Smlf-_lg:l .Uygulama (30 .dk): Py.thon dfl bir veri seti uzermde 1. Denetimli ve denetimsiz makine ogrenmesi
denetimli ve denetimsiz makine Ogrenmesi modellerinin| . L ,
. . N modellerinin temel prensipleri ve Python’d:
uygulanmasi ve gergek diinya tabanli bir problemin ¢6ziime] . .
uygulaniglarinin  incelenmesi;  otomasyon,|
kavusturulmasi. S > . - . ]
14 saglik hlzmetle.rl ve fiogal d}l_lsleme.glb.
Simif-i¢i Tartisma (10 dk): Makine grenmesinin otomasyon,| alanlarda ~makine ogrenmesinin yel.l.lhkg
N . . e > . A uygulamalarma dair Orneklerin  gdzde
saglik hizmetleri ve dogal dil igleme gibi alanlardaki yenilikgi rilerek Kk hazirhik )
lamalarinin tartisiimas gegirilerek kisa smava hazirlik - yapilmast,
nyed ) Kaynak: Ders Kitab1 1; Ders Kitab1 3.
Kisa Simmav 4 (15 dk): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi.
Konu Anlatimi: Makine Ogrenmesi Genel Uygulamalar II1. 1. Topluluk &grenmesi algoritmalarnin temel
) o ) prensipleri, Python’da uygulaniglart v
Simif-i¢ci Uygulama (30 dk): Python'da bir veri seti {izerinde] denetimli makine Ogrenmesi yéntemleriyl
topluluk dgrenmesi algoritmalarinin uygulanmasi ve sonuglarin karsilastirmalarin  incelenmesi;  makin
15 denetimli makine 6grenmesi yontemleriyle karsilastirilmasi. ofrenmesinin  otonom sistemler, goriintii
isleme ve Oneri sistemleri gibi ileri diize
Siif-ici Tartisma (10 dk): Makine 0grenmesinin otonom| uygulamalarina  dair  Grneklerin  gozden
sistemler, goriintii isleme ve Oneri sistemleri gibi ileri diizey| gecirilmesi. Kaynak: Ders Kitabi 1; Der:
uygulamalarinin tartigilmasi. Kitabi 3.
16 IFinal Islenen konularin tiimiiniin tekrar edilmesi.

AKTS iISYUKU TABLOSU

Etkinlikler Say1 Siiresi (Saat) Toplam isyiikii
Ders Saati 14 3 42
Laboratuar
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Uygulama (sozlii sinav)

Arazi Calismalari

Simif Dis1 Ders Calismasi 14 1 14

Derse Ozgii Staj

Odev
Kiiciik Sinavlar/Stiidyo Kritigi 4 8 32
Projeler
Sunum/Seminer 1 20 20
Ara Sinavlar (Sinav Siiresi + Sinav 1 20 20
Hazirhik Siiresi)
Final (Sinav Siiresi + Sinav Hazirhk 25 25
Siiresi) 1
Toplam Is yiikii: 153
Toplam s yiikii / 30(s): 5.1
AKTS Kredisi: 5
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Statistics

TITLE OF COURSE

Machine Learning

CODE IST1011
LOCAL CREDIT 3
ECTS 5 I
LECTURE HOUR / WEEK 3
PRACTICAL HOUR / WEEK 0
LABORATORY HOUR / WEEK 0
PREREQUISITE None
Fall, Spri
SEMESTER all, Spring
English, Turkish
COURSE LANGUAGE MEfsh, Turks I
First Cycl
LEVEL OF COURSE frstLyele I
COURS Elective @ Bachelor Programme in Statistics
URSE TYPE Elective @ Bachelor Programme in Mathematics
Elective @ Bachelor Programme in Molecular Biology and Genetics
Major A
COURSE CATEGORY ajor Area Courses
Face-to-F
MODE OF DELIVERY ace-to-Face
Department of Statistics
OWNER ACADEMIC UNIT
E oz
COURSE COORDINATOR oy
Zuhal Fatma CELLAT
ASSISTANT(S) uhal Fatma

COURSE OBJECTIVES

The objective of this course is to enable students to comprehend the fundamental concepts
and principles of machine learning, including various algorithm types and the processes of
model training and testing. Students will become familiar with the most commonly used
machine learning algorithms, gaining the ability to apply these techniques to real-world
datasets and understand the practical implementation of theoretical knowledge.
Furthermore, they will develop the competence to evaluate the advantages and
disadvantages of different machine learning methods, select the most suitable algorithm for
a given problem, and compare the performance of various algorithms. Through these skills,
students will achieve the capability to effectively apply machine learning techniques to a
diverse range of problems.

COURSE CONTENT

Data preprocessing; Feature Selection and Feature Extraction; Logistic Regression;
Decision Trees; Support Vector Machines; K-Nearest Neighbor; Naive Bayes; Clustering
algorithms; Applications of machine learning algorithms with Python.

RECOMMENDED OR REQUIRED
READINGS

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

Coursebooks:

ALP, Selcuk; OZ, Ersoy. Makine Ogrenmesinde Simflandirma Yontemleri ve R|
Uygulamalari. Nobel Akademik Yaymecilik, Ankara, 2019.

ALPAYDIN, Ethem. Introduction to Machine Learning. MIT press, 2020.

BONACCORSO, Giuseppe. Machine Learning Algorithms: Popular algorithms for dataj
science and machine learning. Packt Publishing Ltd, 2018.
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Upon successful completion of the course, students will be able to

1. Explain the fundamental concepts and principles of machine learning.

2. Comprehend the types of machine learning algorithms, as well as topics related
to model training and model testing.

3. Analyze the performance of machine learning algorithms.

4. Apply the techniques acquired to real datasets.

5. Evaluate the advantages and disadvantages of different machine learning
methods for a given problem and determine which algorithm is most suitable.

Course Learning Outcomes

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation

[Laboratory

IApplication (Oral Examination)

[Field Work

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) 4 %20
e  Detailed Assessment Criteria:
- Ability to solve problems related to the theoretical topics
covered in the course

Homework Assignments

Presentations/Jury:
e  Content: Students will be asked to evaluate their own learning processes
and deliver group presentations
e  Format: Group presentations

1 %20
e  Detailed Assessment Criteria: %
- Ability to accurately explain the topics learned
- Proper use of presentation techniques
Project
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: 1 %20
- 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).
e  Detailed Assessment Criteria: 1 %40
- 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
Percentage of Final Examination %40
TOTAL %100
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WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Introduction, Definition and History o
Machine Learning.

Quick Practice (30 min): Engaging students i
exploring how classification can be performed on

simple dataset (e.g., distinguishing fruit types) to|
understand the fundamental concepts of machine
learning.

In-Class Discussion (10 min): Discussing the
historical development of machine learning and it
impact on contemporary technologies (e.g., artificial
intelligence assistants, autonomous vehicles).

. Acquisition of knowledge about the definition,|

fundamental concepts, and historical development o
machine learning; examination of example]
applications using simple datasets for classificatio
problems and review of machine learning’s
applications in contemporary technologies, such as|
artificial intelligence assistants and autonomous|
vehicles. Source: Recommended Reading 2, Chapter 1|

Lecture: Data Preprocessing, Feature Selection,
Feature Engineering, Performance Evaluation Metrics|
ve Parameter Optimization — Grid Search Method.

Quick Practice (30 min): Handling missing data in
dataset and optimizing the hyperparameters of a simple|
machine learning model using the grid search method.

In-Class Discussion (10 min): Discussing the impac
of data preprocessing and feature selection on model
performance, as well as the practical applications of the]
grid search method.

Examination of the fundamental principles of dat

preprocessing techniques, feature selection and|
extraction methods, performance evaluation metrics,|
and the grid search method; review of examples relate

to the impact of these methods on machine learnin

model performance. Source: Recommended Readin

2, Chapter 4; Recommended Reading 3, Chapter 3.

Lecture: Supervised Learning Algorithms: K-Neares
Neighbors and Python Applications.

Quick Practice (30 min): Implementing the K-Neares
Neighbors (KNN) algorithm in Python on a dataset to
solve a simple classification problem.

In-Class Discussion (10 min): Discussing the practical
applications of the K-Nearest Neighbors algorithm an
its comparison with other supervised learning
algorithms.

Quiz 1 (15 dk.): A quiz at the end of the class coverin
the topics taught during the session.

. Examination of the fundamental principles, operationall

logic, and implementation of the K-Nearest Neighbor
(KNN) algorithm in Python; review of examples
related to its practical applications and comparisons
with other supervised learning algorithms, in|
preparation for a short quiz. Source: Recommende
Reading 1, Chapter 3.

Lecture: Supervised Learning Algorithms:
Logistic Regression and Python Applications.

Quick Practice (30 min): Implementing a logistic]
regression model in Python on a dataset to solve a
binary classification problem.

In-Class Discussion (10 min): Discussing the
applications of logistic regression in classification
problems and its advantages and disadvantages
compared to other supervised learning algorithms.

. Examination of the fundamental principles of logistic

regression, its application in binary classification|
problems, and its implementation in Python; review o
examples related to its practical applications and it
advantages and disadvantages compared to othe
supervised learning algorithms. Source:
Recommended Reading 3, Chapter 5.

Lecture: Supervised Learning Algorithms: Decision
Trees, Random Forest and Python Applications.

Quick Practice (30 min): Implementing a decision tree
or random forest model in Python on a dataset to solve
a classification problem using tree-based methods.

In-Class Discussion (10 min): Discussing the
applications of decision trees and random forest
algorithms in real-world problems and their
performance advantages.

Examination of the fundamental principles of decisio

trees and random forest algorithms, thei
implementation in Python, and their applications in|
classification problems; review of examples related to|
their real-world applications and performanc

advantages. Source: Recommended Reading 2|
Chapter 9; Recommended Reading 3, Chapter 8.
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Lecture: Supervised Learning Algorithms: Naive
Bayes and Python Applications.

Quick Practice (30 min): Implementing the Naive
Bayes algorithm in Python on a dataset to solve a tex
classification problem.

In-Class Discussion (10 min): Comparing the Naive
Bayes algorithm with other supervised learning
algorithms, considering its applications in text
processing and probabilistic predictions.

Quiz 2 (15 dk.): A quiz at the end of the class coverin
the topics taught during the session.

. Examination of the fundamental principles of the Naive

Bayes algorithm, particularly its application 1
probabilistic predictions such as text classification, an
its implementation in Python; review of examples|
related to its applications in text processing, as well as
its advantages and disadvantages compared to othe
supervised learning algorithms, in preparation for
short quiz. Source: Recommended Reading 2, Chapte
16; Recommended Reading 3, Chapter 6.

Lecture: Machine Learning Applications I.

Quick Practice (30 min): Implementing a machin
learning algorithm in Python on a dataset to solve
simple prediction problem.

In-Class Discussion (10 min): Discussing the general
applications of machine learning in various sectors,
such as healthcare, finance, and e-commerce.

. Examination of the general application principles o

machine learning algorithms and the fundamental steps|
for solving a prediction problem on a dataset using
Python; review of examples related to the use o
machine learning in the healthcare, finance, and e
commerce sectors. Source: Recommended Reading 1}
Recommended Reading 3.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Supervised Learning Algorithms: Support
Vector Machines and Python Applications.

Quick Practice (30 min): Implementing the Suppo
Vector Machines (SVM) algorithm in Python on aj
dataset to solve a classification problem.

In-Class Discussion (10 min): Comparing Support
Vector Machines with other algorithms, considering
their applications in areas such as image recognition
and text classification.

. Examination of the fundamental principles of the]

Support Vector Machines (SVM) algorithm, its|
application in classification problems, and it
implementation in Python; review of examples relate
to SVM’s applications in areas such as image]
recognition and text classification, along with its|
advantages and disadvantages compared to othe
supervised learning algorithms. Source;
Recommended Reading 2, Chapter 13; Recommende
Reading 3, Chapter 7.

10

Lecture: Ensemble Learning Algorithms.

Quick Practice (30 min): Implementing an ensemble
learning method (e.g., AdaBoost or Gradient Boosting)
in Python on a dataset to solve a classification problem.,

In-Class Discussion (10 min): Discussing the high-
accuracy applications of ensemble learning
algorithms (bagging and boosting) and their
comparison with other machine learning methods.

. Examination of the fundamental principles of ensemble]

learning algorithms (bagging and boosting) and thei
implementation in Python; review of examples relate
to their high-accuracy applications and thei
advantages and disadvantages compared to othe
machine learning algorithms. Source: Recommende
Reading 3, Chapter 8.

11

Lecture: Unsupervised Learning Algorithms: K-
Means Clustering, Hierarchical Clustering and Python
Application.

Quick Practice (30 min): Implementing the K-Mean
or hierarchical clustering algorithm in Python on
dataset to segment data into clusters.

In-Class Discussion (10 min): Discussing the practicall
applications of K-Means and hierarchical clustering i
areas such as customer segmentation and data analysis.

Quiz 3 (15 dk.): A quiz at the end of the class coverin
the topics taught during the session.

. Examination of the fundamental principles of K-Mean

and hierarchical clustering algorithms, thei
implementation in Python, and the data clustering
process; review of examples related to their practical
applications in areas such as customer segmentation
and data analysis, in preparation for a short quiz,
Source: Recommended Reading 2, Chapter 7,
Recommended Reading 3, Chapter 10.
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Lecture: Unsupervised Learning Algorithms:
Principal Component Analysis (PCA) and Python
Application.

Quick Practice (30 min): Applying Principal
Component Analysis (PCA) in Python on a dataset to|

1.

Examination of the fundamental principles of the
Principal Component Analysis (PCA) algorithm, its
processes for data dimensionality reduction an
visualization, and its implementation in Python; revie

12 reduce data dimensionality and visualize the results. of examples related to PCA’s applications in dat
compression, visualization, and preprocessing fo
In-Class Discussion (10 min): Discussing the machine learning. Source: Recommended Reading 2
applications of PCA in data compression, Chapter 6; Recommended Reading 3, Chapter 15.
visualization, and as a preprocessing step in
machine learning models.
Lecture: Unsupervised Learning Algorithms:
Linear Discriminant Analysis (LDA) and Python
Application. 1. Examination of the fundamental principles of the Linea
Discriminant Analysis (LDA) algorithm, its process fo
Quick Practice (30 min): Applying Linea maximizing class separability, and its implementation
Discriminant Analysis (LDA) in Python on a dataset to| in Python; review of examples related to LDA’s|
13 ) L7 . - g . . .
perform dimensionality reduction that maximizes class applications in classification problems and feature
separability. discrimination, along with its advantages and
disadvantages compared to PCA.  Source]
In-Class Discussion (10 min): Discussing the Recommended Reading 2, Chapter 6.
comparative use of LDA in classification problems
and feature discrimination processes relative to PCA.
Lecture: Machine Learning Applications II.
Quick P.ractlce (3.0 mln):.App lying §uperv1sed an 1. Examination of the fundamental principles of supervised
unsupervised machine learning models in Python on . . . .
dataset to address a real-world problem. gnd unsuper_\/lse_d machlnf: leammg models and the
implementation in Python; review of examples related|
14 In-Class Discussion (10 min): Discussing the ?ltge inn(l)lvative applicqtionshoflnlllachine leceilrning in
innovative applications of machine learning in lle S such as automation, healt cz;re, anh hatura
fields such as automation, healthcare, and natural anguage lsrocessmg:i 13 plzepa(liyatlonl. o;a short q31z.
language processing. Sourge, ecommende eading 1; Recommended
Reading 3.
Quiz 4 (15 dk.): A quiz at the end of the class coverin
the topics taught during the session.
Lecture: Machine Learning Applications III.
1. Examination of the fundamental principles of ensemble]
Quick Practice (30 min): Applying ensemble learnin learning algorithms, their implementation in Python,
algorithms in Python on a dataset and comparing the| and their comparison with supervised machine learning
15 results with supervised machine learning methods. methods; review of examples related to the advanced
applications of machine learning in areas such a:
In-Class Discussion (10 min): Discussing advanced autonomous  systems, image processing, and
applications of machine learning in areas such as recommendation systems. Source: Recommended
autonomous systems, image processing, and Reading 1; Recommended Reading 3.
recommendation systems.
16 Final Review of all topics covered.

‘ ECTS WORKLOAD TABLE

Activities Number Duration (Hour) Total Workload
Course Hours 14 3 42
Laboratory
Application
Field Work
Study Hours Out of Class 14 1 14
Special Course Internship (Work Placement)

Homework Assignments
IQuizzes/Studio Critics 4 8 32
IProject
IPresentations / Seminar 1 20 20
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Mid-Terms (Examination Duration + Examination Prep. Duration) 1 20 20 ‘

Final (Examination Duration + Examination Prep. Duration) 1 1 25

I Total Workload: 153

Total Workload / 30(h): 5.1

I ECTS Credit: 5 I
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Ders (")g“renim Ciktis1 & Program Ciktisi Matrisi

Pg;-l Istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini, alanla
ilgili problemleri tanimlama, modelleme ve ¢6ziim
iretmede kullanabileceklerdir. / Use their
theoretical and applied knowledge in the science of
statistics to identify, model, and solve problems
related to the field.

PQ-Z Istatistiksel problemlerin belirlenmesi,
uygun veri toplama yontemlerinin segilmesi,
verinin diizenlenmesi ve yorumlanmasi
stireclerinde  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.

1
19}
19}
19}
19}

P g-3 Herhangi bir olgu, siire¢ ya da fiiriini
istatistiksel ~ bakis  agisiyla  analiz  edip
yorumlayabilecek ve karsilastiklar1  sorunlara
uygun modern istatistiksel yontemlerle ¢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.

PS;-4 Disiplinlerarast bir yaklagimla, 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 1istatistik, veri bilimi, finansal istatistik,
saglik bilimlerinde istatistik gibi disiplin-i¢i 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.

I~
I~
I~
I~
I

Pg:-6 Istatistik alaninda yaygin olarak kullanilan
en az bir programlama dili ile bilgisayar ve yapay
zekd teknolojilerini, problemleri ¢dzmek, veri
analizi yapmak ve simiilasyonlar gergeklestirmek
icin kullanabileceklerdir. / Use at least one
programming language and computer and artificial
intelligence technologies widely employed in
statistics for problem-solving, data analysis, and
simulations.

1
1
1
1
19}

PC-7 istatistik ve ilgili alanlardaki bilimsel ve
teknolojik  gelismeleri  izleyebilecek, kariyer
firsatlarin1  degerlendirerek kisisel ve mesleki
gelisim hedeflerini belirleyebilecek ve bu hedeflere
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ulagsmak 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.

Pg;-s Bilimsel arastirmalarini  ve mesleki
faaliyetlerini yiiriitiirken dogabilecek hukuksal
sonuclar ve toplumsal etkileri dikkate alarak
mesleki etik ilkeler, kalite standartlar1 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.

Pg:-9 Bireysel olarak ya da takimlarda etkin
bi¢imde ¢alisabileceklerdir. / Work effectively both
independently and as part of a team.

PC-10 istatistik alaninda giivenilir  bilgi
kaynaklarina  ulasarak literatiir ~ taramast
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.

P g:-ll Istatistiksel konulari, teorileri, ispatlari,
aragtirmalar1 ve problem ¢dziimlerini, istatistiksel
terminoloji kullanarak tiim paydaslara Tiirkce 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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