FAKULTE / ENSTITU ADI

DERS BiLGi FORMU
Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Istatistik

DERSIN ADI

Veri Simiflandirma Yontemleri

DERSIN KODU

IST4171

YEREL KREDISi

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 Programi (%30 Ingilizce)
Secmeli @ Matematik Lisans Program
Secmeli @ Molekiiler Biyoloji ve Genetik Lisans Program

DERSIN KATEGORISI

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIiK
BiRiM

Istatistik Boliimii

DERSIN KOORDINATORU

Giilhayat GOLBASI SIMSEK

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, Ogrencilerin veri siniflandirmada kullanilan ydntem ve algoritmalar:
kullanarak veri analizi ve modelleme becerilerini gelistirmelerine yardimct olmaktir.

DERSIN iCERIiGi

Entropi, siniflandirma kalitesinin Ol¢iimii, capraz gecerlilik; bootstrap;  smiflandirma
yontemleri (ID3; C4.5; CART; CHAID; kural temelli siniflayici; Bayes siniflayici; k en
yakin komsu, lojistik regresyon, diksriminant; destek vektér makinasi, yapay sinir aglari)

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar1

Ders Kitabi:
[1] Altunkaynak, B. Veri Madenciligi Yontemleri ve R Uygulamalari, Segkin Yayincilik,
Ankara, 2017.

Zorunlu Kaynak:
[1] James, G., Witten, D., Hastie, T., and Tibshirani, R. An Introduction to Statistical
Learning with Applications in Python, First Edition, Springer, 2023.

Onerilen Kaynak:
[1] Aggarwal, C. C. (Editor), Data Classification: Algorithms and Applications, CRC Press,
Boca Raton, 2015.

Bu dersi basariyla tamamlayan &grenciler,

1. Veri smiflandirma yontemleri ve algoritmalarmm ¢alisma ilkelerini
tanimlayabileceklerdir.

Siniflandirma problemlerinin ¢éziimiinde veri smiflandirma yontemlerini ve
algoritmalarini kullanabileceklerdir.

Siniflandirma ve regresyon agaclarini olusturabileceklerdir.

Veri smiflandirma ydntem ve algoritmalarinin smiflandirma kalitesini
belirleyebileceklerdir.

Veri siniflandirma yontem ve algoritmalarimin sonuglarini
yorumlayabileceklerdir.
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DEGERLENDIRME SiSTEMIi

| Etkinlikler

Say1

Katki Payr

| Devam/Katihm:

| Laboratuvar:

| Uygulama (Sozlii Sinav):

| Arazi Calismasi

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):

s {gerik: Sinav haftasmna kadar islenen konularin tiimiinii kapsayan

kapsamli sorularin sorulmasi

» Format: Yiiz yiize kisa smav (15 dakika)

* Detayli Degerlendirme Kriterleri:

-Derste islenen teorik ve uygulamali konular ile ilgili problemleri

¢ozebilme

%10

Odev:

» Igerik: Ogrenciler derste islenen konularla ilgili bir arastirma
odevi hazirlayacaktir. Bu 6dev hem teorik ¢alismayr hem de R
veya Python gibi araglar1 kullanarak veri analizi ve modellemeyi,
farkli veri smiflandirma yontemlerinin karsilastirilmasini  ve
sonuglarin yorumlanmasini kapsamaktadir.

» Format: Yazili raporlar ve sunumlari

* Detayli Degerlendirme Kriterleri:

- Kavramlarin uygulamadaki 6rneklerini bulabilme
-Derste  islenen teorik ve uygulamali konulari
birlestirebilme

-Veri smiflandirma ile ilgili bir konuyu veya veriyi
derinlemesine arastirma ve analiz etme

- Bir proje onerisi yazabilme

- Degerlendirme i¢in arastirma 6devinin sunulmasi
gereklidir

%20

Sunum/Jiiri:

» igerik: Ogrenciler arastirma 6devlerini sunacaklardir

* Format: Ogrenci sunumu

» Ayrintili Degerlendirme Kriterleri

-Ogrenilen konular1 dogru bir sekilde agiklayabilme

-Sunum tekniklerinin dogru kullanimi

%10

Proje:

Seminer/Workshop

Ara Smavlar:
s Igerik: Sinav haftasma kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
» Format: Yiiz yiize sinav (60 dakika)
* Detayli Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi

-Uygulamali olarak veri siiflandirma problemlerinin ¢dziilmesi

%20
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Final:

» Igerik: Dersin tiim igerigini kapsayan kapsamli sorular

* Format: Yiiz yiize sinav (60 dakika)

Detayh Degerlendirme Kriterleri:

-Derste islenen tiim konularin derinlemesine kavranmig 1 %40
oldugunun gosterilmesi
-Tek tek pargalarin tek bir siiregte birlestirebildigini gostermesi
-Veri smifandirmadaki temel kavramlarin anlagilmig oldugunun
gosterilmesi
| Dénem ici Cahsmalarin Basari Notuna Katkis H %60
| Final Sinavinin Basar1 Notuna Katkisi H %40
| TOPLAM H %100
HAFTALIK KONULAR VE ILGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk

IKonu Anlatimi: Veri siniflandirma yaklagimlari ve yontemlerine
igenel bakis

1. Veri simiflandirma yontemlerinin siniflandirilmasi
lizerine okuma yapilmasi, Kaynak: Ders Kitabi, 13-

1 20, [1]: 25-27.
Smif-i¢ci Tartisma (10 dk.): Regresyon ve makina 6grenmesi
ontemlerinin karsilagtirilmasi lizerine tartisma
1. Smiflandirma performansinin 6l¢iimii iizerine
IKonu Anlatimi: Entropi, smiflandirma kalitesinin 6l¢timii, uyum okuma yapiimast, Kaynak: Ders Kitabi, 126-136.
iyiliginin lgtimd, apraz gecerlilik ve bootstrap 2. Uyum iyiliginin dl¢limii izerine okuma yapilmasi
2 Smif-i¢ci Tartisma (5 dk.): Hipotez testleri ve kalite 6l¢giim Kaynak: [1]: 27-35.
imetriklerinin karsilagtirilmasi {izerine tartigma yapilmast B. Capraz gegerlilik ve bootstrap boliimlerinin
Simif-i¢i Uygulama (5 dk.): Verilerle pratik uygulama okunmast, Kaynak: [1]: 201-228.
yaptirilmas 4. Entropi ve bilgi kazanci {izerine okuma yapilmasi,
IKaynak: Ders Kitab1,22; [1]: 337-339, 363, 405.
IKonu Anlatimi: Siniflandirma algoritmalar1 (ID3)
Smif-i¢ci Tartisma (5 dk.): ID3 algoritmasinin uygulanmasinda
ortaya ¢ikabilecek zorluklarin tartigilmasi 1. ID3 algoritmast iizerine okuma yapilmast
3 : ! >
Simif-i¢i Uygulama (5 dk): Verilerle pratik uygulama yaptlrllmas1Kaynak' Ders Kitabt, 29-43.
Kisa Smav 1 (10-15 dk.): Ders sonunda, derste iglenen konulari
iceren bir kisa sinavin yapilmasi
IKonu Anlatimi: Siniflandirma algoritmalari (C4.5 (J48))
Simif-i¢i Tartisma (5 dk.): ID3 ve C4.5 algoritmalarinin avantaj 1. C4.5 (J48) algoritmast iizerine okuma yapilmast
4 ive stnirliliklarinin 6rneklerle karsilagtiriimasi T g ’
IKaynak: Ders Kitabi, 44-53.
Simif-i¢i Uygulama (5 dk.): Verilerle pratik uygulama
aptirilmast
Konu Anlatimi: Siniflandirma algoritmalart (CART)
Sinif-i¢ci Tartisma (5 dk.): Asirt uyumun engellenmesi igin 1. CART algoritmasi iizerine okuma yapilmasi,
5 Onerilerin tartigilmasi IKaynak: Ders Kitabi, 54-87.
Simif-i¢i Uygulama (5 dk.): Verilerle pratik uygulama
aptirilmasi
IKonu Anlatimi: Regresyon agaglari, siniflandirma ve regresyon
agaclarinda budama
- . . L 1. Smiflandirma ve regresyon agaglarinda budama
6 Siif-i¢ci Tartisma (5 dk.): Asir1 6grenme lizerine tartigsma lizerine okuma yapilmast, Kaynak: Ders Kitabt, 343-

yapilmasi

Simif-i¢i Uygulama (5 dk.): Verilerle pratik uygulama

aptirilmast

360.
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Konu Anlatimi: Siniflandirma algoritmalar1 (CHAID)

Siif-i¢i Tartisma (5 dk.): CHAID algoritmasinin
uygulanmasinda sirasinda ortaya gikabilecek sorunlarin
tartisilmasi 1. CHAID algoritmas lizerine okuma yapilmasi,
7 IKaynak: Ders Kitabi, 88-97.

Sinif-ici Uygulama (5 dk.): Verilerle pratik uygulama
lyaptirilmasi

Kisa Sinav 2 (10-15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi

Sinav haftasina kadar islenen konularin tiimiiniin
Ara Smav 1 tekrar edilmesi.

Konu Anlatimi:, Smiflandirma algoritmalari (Kural temelli
algoritmalar (ZeroR, OneR)

Simif-i¢i Tartisma (5 dk.):Kural tabanli algoritmalarin tercih

cdilebildigi durumlar fizerine tartisma 1. Kural tabanli algoritmalar {izerine okuma

Sinif-i¢ci Uygulama (5 dk.): Verilerle pratik uygulama yapilmast, Kaynak: Ders Kitab1, 106-114.

lyaptirtlmasi

Kisa Smav 3 (10-15 dk.): Ders sonunda, derste iglenen konulari
iceren bir kisa sinavin yapilmasi

IKonu Anlatimi: Siiflandirma algoritmalar1 (Bayes siniflayict)

Siif-i¢ci Tartisma (5 dk.): Bayes siniflayicinin avantaj ve

. . 1. Bayes siniflayici lizerine okuma yapilmasi
10 dezavantajlar1 lizerine tartisma Y ylel uz uma yap ’

IKaynak: Ders Kitabi, 115-122.

Sinif-i¢ci Uygulama (5 dk.): Verilerle pratik uygulama
aptirilmasi

IKonu Anlatimi: Siniflandirma algoritmalart (k en yakin komsu)

Simif-i¢i Tartisma (5 dk.): k komsu sayisinin belirlenmesi zerine
tartisma yapilmasi

1. K en yakin komsu yontemi iizerine okuma
Sinif-ici Uygulama (5 dk.): Verilerle pratik uygulama lyaptlmasi, Kaynak: Ders Kitabi, 123-125.
lyaptirilmasi

11

Kisa Siav 4 (10-15 dk.): Ders sonunda, derste iglenen konulari
liceren bir kisa sinavin yapilmasi

IKonu Anlatimi: Lojistik regresyon kullanarak veri siniflandirma

Sinif-i¢ci Tartisma (5 dk.): Lojistik regresyon ve dogrusal olasilik 1. Lojistik regresyon iizerine okuma yapilmas
12 imodelinin karsilastiriimasi Kaynak: [1]: 138-146.

Simif-i¢i Uygulama (5 dk.): Verilerle pratik uygulama
aptirilmast

IKonu Anlatimi: Diskriminant analizi kullanarak veri
siniflandirma

Smif-i¢i Tartisma (5 dk.): Dikriminant analizi ve lojistik 1. Diskriminant analizi iizerine okuma yapilmasi,

13

regresyonun karsilastirtimasi Kaynak: [1]: 146-158.

Simif-i¢i Uygulama (5 dk.): Verilerle pratik uygulama
aptirilmast

Ogrenci sunumlarinin dinlenmesi

Konu Anlatimi: Karar destek makinasi kullanarak veri
siiflandirma

1. Karar destek makinasi iizerine okuma yapilmasi,
Sinif-i¢ci Tartisma (5 dk.): Karar destek makinasi ve lojistik IKaynak: [1]: 367-398.

regresyonun karsilagtirilmasi

14

Simif-i¢i Uygulama (5 dk.): Verilerle pratik uygulama
aptirilmast

Ogrenci sunumlarinin dinlenmesi
1. Yapay sinir aglar1 iizerine okuma yapilmasi,

15 Konu Anlatimi: Yapay sinir aglar1 kullanarak veri siniflandirma [Kaynak: [1]: 399-468.
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aptirilmast

Simif-i¢i Tartisma (5 dk.): Yapay sinir aglarinda asir1
6grenmeden kaginma yollarmin tartigiimasi

Siif-i¢ci Uygulama (5 dk.): Verilerle pratik uygulama

16 IFinal

slenen konularin tiimiiniin tekrar edilmesi.

AKTS iSYUKU TABLOSU

Etkinlikler Say1 Siiresi Toplam lsyiikii
(Saat)
Ders Saati 14 3 42
Laboratuar “ H H
Uygulama (s6zlii Sinav)
Arazi Calismasi H ‘ ‘ ‘ ‘
Simif Dis1 Ders Calismasi 14 3 42
Derse Ozgii Staj H H H
Odev 1 20 20
Kiiciik Smavlar/Stiidyo Kritigi 4 2 8
Projeler H H H
Sunum / Seminer H 1 H 5 H 5
Ara Sinavlar (Sinav Siiresi + Sinav 1 20 20
Hazirlik Siiresi)
Final (Sinav Siiresi + Sinav 1 25 25
Hazirhk Siiresi)
Toplam s yiikii: H 162
Toplam s yiikii / 30(s): H 5.4
AKTS Kredisi: 5
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

Department of Statistics

Data Classification Methods

IST4171

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

COURSE TYPE

Elective @ Bachelor Programme in Statistics (%30 English)
Elective @ Bachelor Programme in Mathematics
Elective @ Bachelor Programme in Molecular Biology and Genetics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Statistics

COURSE COORDINATOR

Giilhayat GOLBASI SIMSEK

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students develop data analysis and modeling skills using the
methods and algorithms used in data classification.

COURSE CONTENT

Entropy, measures of classification quality, cross-validation; bootstrap; classification
methods (ID3; C4.5; CART; CHAID; rule-based classifier; Bayesian classifier; k-nearest
neighbors, logistic regression, discriminant; support vector machine, artificial neural
networks)

RECOMMENDED OR REQUIRED
READINGS

Coursebook:
[1] Altunkaynak, B. Veri Madenciligi Yontemleri ve R Uygulamalari, Segkin Yaymcilik,
Ankara, 2017.

Required Reading:
[1] James, G., Witten, D., Hastie, T., & Tibshirani, R. An Introduction to Statistical
Learning with Applications in Python, First Edition, Springer, 2023.

Recommended Reading:
[1] Aggarwal, C. C. (Editor). Data Classification: Algorithms and Applications, CRC
Press, Boca Raton, 2015.

Course Learning Outcomes

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

1. Identify the working principles of data classification methods and
algorithms.

2. Use data classification methods and algorithms to solve classification
problems.

3. Produce classification and regression trees.

4. Determine the classification quality of data classification methods and
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N 21Y
algorithms.
5. Interpret the results of data classification methods and algorithms.
EVALUATION SYSTEM
| Activities Number Percentage of Grade

| Attendance/Participation: H H

| Laboratory H “

| Field Work H “

| Application (Oral Examination): H H ‘

| Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
* Content: Comprehensive questions covering all topics addressed up
to the exam week

* Format: Face-to-face quiz (15 minutes) 4 %10

* Detailed Assessment Criteria:
-Ability to solve problems related to the theoretical and practical
topics covered in the course

Homework Assignments:

¢ Content: Students will prepare a research paper related to the topics
covered in the course. This paper covers both theoretical work and data
analysis and modeling using tools such as R or Python, comparing different
data classification methods, and interpreting the results.

* Format: Written reports and presentations

* Detailed Assessment Criteria:

o . %20
- Ability to find practical examples of concepts

- Ability to combine theoretical and practical topics covered in the
course

- In-depth research and analysis of a topic or data related to data
classification

-Ability to write a project proposal

-Presentation of research is required for assessment

Presentations/Jury:

« Content: Students will present their research paper

* Format: Student presentation

* Detailed Assessment Criteria
-Ability to accurately explain the topics learned
-Proper use of presentation techniques

1 %10

p—

Project:

‘ Seminar/Workshop:

Midterms:

* Content: Comprehensive questions covering all topics addressed up

to the exam week

» Format: Face-to-face exam. (60 minutes).

* Detailed Assessment Criteria: 1 %20
-Demonstration of understanding of the fundamental concepts of the
course
- Demonstration of ability to solve problems related to data
classification

Final:
« Content: Comprehensive questions covering the entire content of the

Course 1 %40

* Format: Face-to-face exam. (60 minutes).

e Netailed Accecement (Criterias
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- Assembling individual parts in a single process
-Ability to apply advanced problem-solving skills
-Understanding fundamental concepts in data classification

Percentage of In-Term Studies

Percentage of Final Examination

TOTAL

WEEKS COURSE OUTLINE Related Preparation
Lecture: Overview of data classification approaches
and methods
1 | . Reading on the classification of data classification methods,
In-class discussion (5 min.): Discussion on thefSource: Textbook, pp. 13-20, [1]: pp. 25-27
comparison of regression and machine learning
methods
l. Reading on the measurement of classification performance,
Lecture: Entropy, measures of classification quality JBource: Textbook, pp. 126-136.
measurement of goodness of fit, cross-validation, and
bootstrap D. Reading on the measurement of goodness of fit, Source: [1]:
bp. 27-35.
2 In-class discussion (5 min.): Discussion on the
comparison of hypothesis testing and quality metrics [B. Reading on the sections on cross-validation and bootstrap,
Bource: [1]: pp. 201-228.
Quick practice (5 min.): Practical application wit]
data l. Entropy and information reading on earnings, Source:
Textbook, 22; [1]: pp. 337-339, 363, 405.
Lecture: Classification Algorithms (ID3)
In-class discussion (5 min.): Discussion of potentia
challenges in implementing the ID3 algorithm
3 Quick practice (5 min.): Practical application with(fii. Reading on the ID3 algorithm. Source: Textbook, pp. 29-43.
data
Quiz 1 (10-15 min.): At the end of the lesson, a quiZ
covering the topics covered in class will be]
administered.
Lecture: Classification Algorithms (C4.5 (J48))
In-Class Discussion (5 min.): Comparison of the
4 advantages and limitations of the ID3 and C4.5 |. Reading on the C4.5 (J48) algorithm. Source: Textbook, pp.
algorithms with examples. 14-53.
Quick Practice (5 min.): Practical application with|
data
Lecture: Classification Algorithms (CART)
5 In-Class Discussion c min.):. Discussion  of[y Reading on the CART algorithm. Source: Textbook, pp. 54-
recommendations to prevent overfitting R7
Quick Practice (5 min.): Practical application with|
data
Lecture: Regression trees, pruning in classification
and regression trees
In-Class Discussion (5 min.): Discussion of
6 recommendations to prevent overfitting | . Reading on pruning in classification and regression trees.

Quick Practice (5 min.): Practical application wit pource: Textbook, pp. 343-360.

data

Quiz 2 (10-15 min.): At the end of the lesson, a quiz

covering the topics covered in class will be
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ladministered.

Lecture: Classification Algorithms (CHAID)

In-class discussion (5 min.): Discussion of problems|
that may arise during the application of the CHAID|ll. Reading on the CHAID algorithm. Source: Textbook, pp. 88-

7 algorithm 7.
Quick practice (5 min.): Practical application wit
data
8 Midterm 1 eview of all topics covered until exam week.
Lecture: Classification algorithms (Rule-based
algorithms (ZeroR, OneR)
In-class discussion (5 min.): Discussion on
situations where rule-based algorithms are
9 preferable . Reading on rule-based algorithms. Source: Textbook, pp. 106-
Quick practice (5 min.): Practical application wit] 14.
data
Quiz 3 (10-15 min.): At the end of the lesson, a
quiz covering the topics covered in class will be
administered.
Lecture: Classification algorithms (Bayes classifier)
In-Class Discussion (5 min.): Discussion on the
advantages and disadvantages of the Bayesian . .
10 . . Reading on Bayes classifier. Source: Textbook, pp. 115-122.
classifier
Quick Practice (5 min.): Practical application wit
data
Lecture: Classification algorithms (k neares
neighbors)
In-Class Discussion (5 min.): Discussion on
determining the number of neighbors k
1 . Reading on the k nearest neighbor method. Source: Textbook,
Quick Practice (5 min.): Practical application with{pp. 123-125.
data
Quiz 4 (10-15 min.): At the end of the lesson, a qui
covering the topics covered in class will be]
administered.
Lecture: Data classification using logistic
regression
In-Class Discussion (5 min.): Comparison of . - . e
12 logistic regression and linear probability model . Reading on logistic regression. Source: [1]: pp. 138-146.
Quick Practice (5 min.): Practical application with|
data
Student presentations
Lecture: Data classification using discriminant
analysis
13 In-class discussion (5 min)): Comparison of . Reading on discriminant analysis. Source: [1]: pp. 146-158.
discriminant analysis and logistic regression
Quick practice (5 min.): Practical application with
data
Student presentations
Lecture: Data classification using support vector
machines . .
14 . Reading on support vector machines. Source: [1]: pp. 367-398.

In-class discussion (5 min.): Comparison of
support vector machines and logistic regression
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Quick practice (5 min.): Practical application
with data
Student presentations
Lecture: Data classification using artificial neural
metworks
15 In-class discussion (5 min.): Discussion of the . Reading on artificial neural networks. Source: [1]: pp. 399-
ways to prevent overfitting in artificial neural 68.
networks
Quick Practice (5 min.): Practical application with
data
16 Final eview of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 3

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) 20

Final (Examination Duration + Examination Prep. Duration) 25

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

DOC- | DOC- | DOC-| DOC-| DOC-
1 2 3 4 5

PC-1 Istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini,
alanla ilgili ~ problemleri  tanimlama,
modelleme ve ¢Oziim 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 ydntemlerinin segilmesi,
verinin  diizenlenmesi ve yorumlanmasi
stireclerinde 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 acistyla analiz edip
yorumlayabilecek ve karsilagtiklar: sorunlara
uygun modern istatistiksel yoOntemlerle
¢ozlim gelistirebileceklerdir.

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

PC-4 Disiplinlerarasi 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 istatistik, 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.

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

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

PC-7 Istatistik ve ilgili alanlardaki bilimsel
ve teknolojik gelismeleri izleyebilecek,
kariyer firsatlarin1 degerlendirerek kisisel ve
mesleki gelisim hedeflerini belirleyebilecek
ve bu hedeflere ulasmak 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 anls

PC-8 Bilimsel aragtirmalarii ve mesleki
faaliyetlerini yiriitiirken dogabilecek
hukuksal sonuglart ve toplumsal etkileri
dikkate alarak mesleki etik ilkeler, kalite
standartlari ile evrensel degerler
dogrultusunda ve sosyal sorumluluk bilinci
ve adalet duygusuyla hareket
edebileceklerdir.

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

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

Work effectively both independently and as
part of a team.

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

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

PC-11 Istatistiksel ~konulari, teorileri,
ispatlari, aragtirmalari  ve  problem
¢Oziimlerini,  istatistiksel terminoloji
kullanarak tiim paydaslara Tirkge ve
Ingilizcede s6zlii ve yazili olarak etkili
bicimde 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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