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Bu dersin amaci, Ogrencilere Python programlama dili ile istatistiksel analiz ve veri
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hipotez testleri, regresyon analizi, zaman serileri ve temel makine 6grenmesi yontemlerini
Python kullanarak uygulamali olarak &greneceklerdir.
Python temelleri; NumPy, Pandas ile veri isleme; Matplotlib ve Seaborn ile veri
gorsellestirme; Betimsel istatistikler; Olasilik dagilimlari; Hipotez testleri; Ki-kare testleri;
DERSIN iCERIGI Tek ve ¢oklu regresyon analizi (statsmodels, scikit-learn); ANOVA; Zaman serileri analizi

(ARIMA, trend ve mevsimsellik); Kiimeleme ve siniflandirmaya giris; Proje ve 6rnek vaka
caligmalari.
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Ders Kitablari:
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Publishing, 2020.
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ed., O’Reilly, 2014.
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2016.

Zorunlu Kaynaklar:
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e Govidan Get all, The Data Analysis Workshop. Packt Publishing ,2020
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Bu dersi basartyla tamamlayan 6grenciler,
1. Python’un temel veri yapilar ve kiitiiphanelerini kullanabileceklerdir.

2. Pandas ile veri setlerini isler, temizleyebilecek ve analiz edebileceklerdir.
3. Istatistiksel hipotez testlerini Python ortaminda uygulayabileceklerdir.

4. Regresyon ve varyans analizlerini ger¢eklestirebileceklerdir.

Ders Ogrenim Ciktilari

5. Zaman serisi analizi ve dngoriiler yapabileceklerdir.
6. Temel makine 6grenmesi yontemlerini istatistiksel problemlere uyarlayabileceklerdir.

7. Python ile istatistiksel rapor ve gorsellestirme iiretebileceklerdir.

DEGERLENDIRME SISTEMI
Etkinlikler Say1 Katki Pay1

Devam/Katihm:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar

e Detayh Degerlendirme Kriterleri:

- Derse aktif katilim ve soru sorma
- Smuf-i¢i tartigmalara ve problem ¢dzme siireglerine katki
saglayabilme

Laboratuvar: H

Uygulama (Sézlii Sinav):

e icerik: Ogrencilerden lineer cebir dersinin temel kavramlarim
agiklamalarinin ve uygulamali bir soruya ¢6ziim onerisi sunmalarinin
istenmesi

e  Format: Ogrenci ile bireysel olarak gerceklestirilecek sozlii sinav (5-
10 dakika)

e Detayh Degerlendirme Kriterleri:

-Kavramlar1 agiklayabilme
-Problem ¢6zebilme
-Problem ¢6ziimlerini anlatabilme

‘ Arazi Calismasi H

Derse Ozgii Staj

Kisa Siavlar/Stiidyo Kritigi (Zorunlu):
e igerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi

e Format: Yiiz ylize. Coktan segmeli kisa sinav (5-10 dakika) 3 %10

e Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢6zebilme

e  icerik: Derste islenen temel kavramlarin elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinlerarasi
alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi
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e  Format: Yazili raporlar ve grup sunumlari
e Detayh Degerlendirme Kriterleri:
- Bir problemin ¢dziim siirecini mantikli ve dogru bir sekilde
yazabilme
- Kavramlarin uygulamadaki 6rneklerini bulabilme
- Uygulamali diisiinebilme, yorumlama ve gerekgelendirme
stireglerinin ytiriitiilebilmesi
Sunum/Jiiri:
e icerik: Ogrencilerin kendi 6grenme siireglerini degerlendirmelerinin
ve grup sunumlari yapmalarinin istenmesi
e  Format: Grup sunumlari
1 %10
e Detayh Degerlendirme Kriterleri:
-Ogrenilen konularin dogru bir sekilde agiklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
Proje:
e icerik: Ogrencilerden akademik dénem sonunda teslim edilecek bir
proje onerisi (TUBITAK 2209 A/B) yazmalarinin istenmesi
e  Format: Yazili raporlar ve grup sunumlari
. 1 %15
e Detayh Degerlendirme Kriterleri:
-Ozgiin bir arastirma konusunun bulunabilmesi
-Bir arastirma 6nerisinin bilimsel ilkeler ve ilgili kilavuzlar
dogrultusunda yazilabilmesi
Seminer/Workshop H H
Ara Sinavlar:
e icerik: Sinav haftasma kadar islenen konularm timiinii kapsayan
kapsamli sorular
e Format: Yiiz yiize. Sinav (90 dakika)
1 %20
e Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siireclerinin yiiriitiilmesi
Final:
e icerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Siav (90 dakika)
e Detayh Degerlendirme Kriterleri:
. . . 1 %40
-Derste iglenen tiim konularin derinlemesine kavranmis ?
oldugunun gosterilmesi
-ileri diizey problem ¢6zme becerilerinin kullanilabilmesi
‘ Dénem I¢i Calismalarin Basari Notuna Katkisi H %60
‘ Final Smnavinin Basar1 Notuna Katkisi H %40
‘ TOPLAM H %100
HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI
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HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi: Python temelleri, Jupyter Notebook kullanimi

Simif-i¢i Uygulama: (40 dk.): Kitiiphane kurulumu, ilk notebook|

Python’un temel kavramlar1 (degiskenler,
veri tipleri, temel islemler) ve Jupyte
Notebook’un ¢alisma mantigt (kod ve

1 calistirma metin  hiicreleri) hakkinda ki girig]
konularinin  okunmasi, Kaynek: Ders
Simif-i¢i Tartigma: (5 dk.) Neden istatistik i¢in Python? Kitabi, 1-20
Konu Anlatimi: Veri tiirleri, veri kalitesi ve veri on isleme: Python kiitiiphanelerinden NumPy ve]
INumpy ve Pandas kiitiiphane kullanimi Pandas’in  tekrar edilmesi ve temel
uygulamalarinin incelenmesi, Kaynak: Ders|
Simif-ici Uygulama (40 dk.): Veri okuma, indeksleme, ozet Kitabi, 21-50
istatistikler
2
Simif-ici Tartisgma (5 dk.): R ile Python’un veri isleme]
karsilastirmasi
Kisa Smav 1: (15 dk) Ders sonunda, derste islenen konulari
liceren bir kisa sinavin yapilmast
Konu Anlatimi: Veri gorsellestirme (Matplotlib, Seaborn) Python gorsellestirme  kiitiiphanelerinden
Matplotlib ve Seaborn’un tekrar okunmasi
3 ve temel uygulamalarinin incelenmesi,|
Kaynak: Ders Kitab1 [1], 51-85
Konu Anlatimi: Betimsel istatistikler Betimsel istatistik konularinin  Pytho
programlama dili ile uygulanmasin
Simif-i¢i Uygulama (40 dk.): Pandas describe,, groupby yonelik temel orneklerin  incelenmesi,
Kaynak: Ders Kitab1 [2], 17-35
4 Simif-ici Tartisma: (5 dk.): Carpik dagilimlarda ortalama vs|
medyan
Kisa Smav 2: (15 dk) Ders sonunda, derste islenen konulari
iceren bir kisa siavin yapilmasi
Konu Anlatimi: Olasilik dagilimlar Istatistiksel olasilik dagilimlarmin Python
programlama dili ile uygulanmasin
5 Simif-ici Uygulama: (40 dk.) scipy.stats ile uygulamalar yonelik temel Orneklerin incelenmesi,
Kaynak:Ders Kitabt [2], 37-60, Ders
Smif-i¢i Tartisma: (5 dk.) Normal dagilimin sinirliliklart Kitabi [3] 45-70.
Konu Anlatimi: Hipotez testleri | (t-testi, varyans testleri) Hipotez testlerinin Python programlam
dili ile uygulanmasina yonelik temel
6 Sinif-i¢ci Uygulama: (40 dk.) Tek orneklem / iki drneklem testleri orneklerin  incelenmesi  Kaynak:Der:
Kitabi [2], 165-190, Ders Kitab1 [3] 71-90.
Simf-ici Tartisma: (5 dk.) Parametrik ve arametrik olmayan
testler arasinda farklarin tartigilmasi.
Konu Anlatimi: Hipotez testleri 1l (Ki-kare, parametrik olmayan Parametrik olmayan hipotez testlerinin
testler) Python programlama dili ile]
7 uygulanmasma yonelik temel 6rnekleri
Simif-i¢i Uygulama: (40 dk.) Ki-kare testi uygulamasi incelenmesi, Kaynak: Ders Kitab1 [3], 96-
115
Sinif-i¢i Tartisma: (5 dk.):Ki-kare testinin kullanim alanlart
8 Ara Smnav 1 Smav "haftasma l.<adar. islenen konularin
tlimiiniin tekrar edilmesi
Konu Anlatimi: Regresyon analizi | (basit regresyon) Basit Regresyon konularmim python|
programlama dili ile ele alinmasi, Kaynak:
9 Simif-i¢i Uygulama: (40 dk.): OLS ile uygulama (statsmodels) Ders Kitabi1 [3], 117-145
Siif-ici Tartisma: (5 dk.): Dogrusal regresyon varsayimlari
Konu Anlatimi: Regresyon analizi II (Coklu regresyon, model Coklu regresyon konularmin  Pytho
secimi) programlama dili ile uygulanmasin
10 yonelik temel Orneklerin  incelenmesi,
Simif-i¢i Uygulama: (40 dk.): Model tanilama, uyum &lgiileri Kaynak: Ders Kitabi [3], 147-170
Simnif-i¢i Tartigma: (5 dk.) Coklu dogrusal baglant1 sorunu
Konu Anlatimi: ANOVA ve deney tasarimi ANOVA ve deney tasarimi konularini
Python programlama dili ile uygulanmasin:
1 Simif-ici Uygulama: (40 dk.): Pandas ile zaman serisi grafikleri yonelik temel Orneklerin  incelenmesi,

Sinif-i¢ci Tartisma: (5 dk.): Zaman serisi bilesenlerinin 6nemi

Kaynak: Ders Kitabi [3], 171-195
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Kisa Smav 3: (15 dk):Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi
Konu Anlatimi: Zaman serisi analizi | (trend, mevsimsellik) 1. Zaman serilerinde trend ve mevsimselli
konularinin Python programlama dili ile
Simif-ici Uygulama: (40 dk.): Pandas ile zaman serisi grafikleri uygulanmasina yonelik temel érneklerin 6
incelemesinin yapilmasi, Kaynak: Ders|
12 Kitab1, 150-175
Smif-ici Tartisma: (5 dk.):Zaman serisi bilesenlerinin 6nemi 1tabr, B
Konu Anlatimi: Zaman serisi analizi II (ARIMA, 6ngorii) 1. Zaman serilerinde ARIMA ve 06ngori
konularinin Python programlama dili ile
13 Sinif-ici Uygulama (40 dk.): Statsmodels ile tahmin uygulanmasina  yonelik  kaynaklarin
incelenmesi, Kaynak: Ders Kitabi [3], 176
Sinif-ici Tartisma (5 dk.): ARIMA’ nin sinirhiliklar 200
Konu Anlatimi: Yapay zeka tabanli veri madenciligi ve makine 1. Python programlama dili ¢ergevesinde]
0grenmesine giris yapay zeka ve makine dgrenme konularini
14 icin kaynak inceleme, Kaynak Ders Kitab
Simif-ici Uygulama: (40 dk.): Lojistik regresyon, k-ortalamalar [3]: 201-225
Simif-i¢ci Tartisma: (5 dk.): ML ile klasik istatistigin farklart
Konu Anlatimi: Zaman serisi analizi II (ARIMA, 6ngorii) 1. Zaman serilerinde ARIMA ve 06ngoriy
konularinin Python programlama dili ile]
15 Simif-i¢i Uygulama: (40 dk.): Statsmodels ile tahmin uygulanmasina  ydnelik  kaynaklar
incelenmesi, Kaynak: Ders Kitabi [3], 176
Simif-i¢i Tartisma: (5 dk.): ARIMA nin sinirhiliklar 200
16 Final Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam Isyiikii

|
Ders Saati

42

1
Laboratuar

|
Uygulama (sozlii Sinav)

I
Arazi Calismasi

|
Sinif Dis1 Ders Calismasi

| .
Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

|
Ara Simavlar (Sinav Siiresi + Sinav

Hazirhk Siiresi)

|
Final (Sinav Siiresi + Sinav

Hazirhk Siiresi)

Toplam Ts yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

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)

Muzaffer GOZTAS

COURSE OBJECTIVES

This course aims 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:

[1] Wintjen, Michael. Practical. Data Analysis Using Jupyter Notebook. Packt
Publishing, 2020.

[2] Downey, Allen B. Think Stats: Probability and Statistics for Programmers. 2nd
ed., O’Reilly, 2014.

[3] Halswater, Thomas. An Introduction to Statistics with Python. Springer-Verlag,
2016.

Required Readings:

Recommended Readings:
e Downey, Allen B. Think Stats: Probability and Statistics for Programmers. 2nd
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ed., O’Reilly, 2014.

Dabler, Michael., and Grobman, Tom. The Data Visualization Workshop. Packt
Publishing, 2020.

Govindan, Gopal. The Data Analysis Workshop. Packt Publishing, 2020.

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

Explain the fundamental concepts and methods of data mining.

Apply data preprocessing and preparation techniques.

Compare and implement classification, clustering, and association rule
algorithms.

Apply dimensionality reduction methods on datasets.

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.

Course Learning Outcomes

EVALUATION SYSTEM
Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

e  Detailed Assessment Criteria:

-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes

Laboratory H

Application (Oral Examination):

e  Content: Students will be asked to explain fundamental concepts of
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

Special Course Internship (Work Placement)

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

2. Format: Face-to-face multiple-choice quiz (5-10 minutes)
3. Detailed Assessment Criteria: 3 %10

-Ability to solve problems related to the theoretical topics covered in
the course
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Homework Assignments:

Content: Weekly assignments requiring critical analysis of
fundamental concepts covered in class and identification of examples
of these concepts within both intra-disciplinary and interdisciplinary
contexts

Format: Written reports and group presentations

Detailed Assessment Criteria:

-Ability to logically and accurately demonstrate the problem-solving
process

-Ability to find practical examples of the concepts

- Ability to carry out processes of applied thinking, interpretation, and
justification

Presentations/Jury:

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

Format: Group presentations

Detailed Assessment Criteria:

-Ability to accurately explain the topics learned
-Proper use of presentation techniques

%10

Project:
[ ]

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

Format: Written reports and group presentations

Detailed Assessment Criteria:

-Ability to identify an original research topic
-Ability to write a research proposal in accordance with scientific
principles and relevant guidelines

%15

Seminar/Workshop

Midterms:

Content: Comprehensive questions covering all topics addressed up
to the exam week

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

-Ability to carry out theoretical reasoning processes

%20

Final:

Content: Comprehensive questions covering the entire content of the
course

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

%040
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-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies

Percentage of Final Examination

TOTAL

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: Python basics and Jupyter Notebook 1. Reading introductory topics on the fundamental
Practice : (40 minutes): Library installation and concepts of Python (variables, data types, basic
1 running the first notebook operations) and the working principles of Jupyter
Notebook (code and text cells),Source: Textbook [1],
In Class Discussion (5 minutes): Why Python fo pp. 1-20
statistics?
Lecture: Data manipulation with NumPy and Pandas Reviewing the NumPy and Pandas libraries in Python
Practice (40 minutes): Data import, indexing, and examining their basic applications.Source:
summaries Textbook [1], pp. 21-50
2 In Class Discussion (5 minutes): Comparison of Data
Processing with R and Python
Quiz 1 (15 miutes): A quiz at the end of the class
covering the topics taught during the session
Lecture: Data visualization (Matplotlib, Seaborn) Revisiting the Python visualization libraries Matplotlib
and Seaborn, and examining their fundamental
Practice (40 minutes): Histograms, scatterplots, applications. Source: Textbook [1], pp. 51-85
boxplots
3
In Class Discussion (5 minutes): What makes a good
\visualization?
Lecture: Descriptive statistics and probability Examining basic examples of descriptive statistics
distributions implemented using the Python programming
language,Source: Textbook [2], pp. 17-35
Practice (40 minutes): Pandas describe(), groupby
4 In Class Discussion (5 minutes): Median vs mean in
skewed data
Quiz 2(15 dk.): A quiz at the end of the class covering
the topics taught during the session
Lecture: Hypothesis testing and chi-square tests using Examining fundamental examples of statistical
python programming tools probability distributions implemented with the Python
5 Practice (40 minutes): scipy.stats demos programming language.Source: Textbook [2], pp. 37—
In Class Discussion (5 minutes):When normal 60; Textbook [3], pp. 45-70
distribution fails
Lecture: Non parametric hypothesis testing using Examining basic examples of hypothesis testing
python tools implemented using the Python programming language,
. . Source: Textbook [2], pp. 165-190; Textbook [3], pp.
Practice (40 minutes): One/two-sample tests
6 71-90
In Class Discussion (5 minutes): Parametric v
nonparametric tests
Lecture: Introduction to Artificial Neural Networks Examining basic examples of non-parametric
hypothesis testing implemented with the Python
. Quick Practice : (40 minutes): Chi-square test in programming language.Source: Textbook [3], pp. 96—

Python

In Class Discussion (5 minutes): When to use chi-

115
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square test

8 Midterm 1 Review of all topics covered up to the exam week.
Lecture: Simple Regression (statsmodels, scikit- 1. Studying the implementation of simple regression
learn) using the Python programming language, Source:

Textbook [3], pp. 117-145

9 Practice (40 minutes): OLS with statsmodels
In Class Discussion (5 minutes): Assumptions o
linear regression
Lecture: Multiple regression (statsmodels, scikit- 1. Examining basic examples of multiple regression
learn) implemented with the Python programming language.

Source: Textbook [3], pp. 147-170
Practice (40 minutes): Diagnostics, model fit

10
In Class Discussion (5 minutes): Problems with
multicollinearity
Lecture: ANOVA and Design of Experiments 1. Examining basic examples of ANOVA and

) ) ) experimental design implemented using the Python
Practice (40 minutes): One-way ANOVA in Python programming language. Source: Textbook [3], pp.

1 In Class Discussion (5 minutes): ANOVA v 171-195
regression
Lecture: Time series analysis (trend, seasonality, 1. Conducting a preliminary review of trend and
IARIMA) seasonality in time series using the Python

programming language, Source: Textbook, pp. 150-
Practice : (40 minutes): Pandas time series plots 175

12 In Class Discussion (5 minutes): Why decomposition
is important
Quiz 3 (15 dk.): A quiz at the end of the class covering
the topics taught during the session
Lecture: Artificial Intelligence and Al-based data 1. Reviewing resources on the implementation of ARIMA
mining approaches and machine learning algorithms and forecasting in time series using the Python

programming language,Source: Textbook, pp. 176-200

13 Practice (40 minutes): Forecasting with statsmodels
In Class Discussion (5 minutes): ARIMA limitations
Lecture: Intro to Machine Learning (classification & 1. Examining resources on artificial intelligence and
clustering) machine learning within the framework of the Python

14 Practice (40 minutes): Logistic regression, k-means programming language. Source: Textbook [3], pp.
In Class Discussion (5 minutes): ML vs classical 201-225
statistics

15 Project presentations and general evaluation Preparing project topics for presentation

16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities

Course Hours

Number Duration Total Workload
(Hour)
L« | s | 2

Laboratory

Application

Field Work
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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)

20

Total Workload:

Total Workload / 30(h):
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DOC-

DOC-

DOC-

DOC-

DOC-

DOC- | DOC-

DOC-

DOC-

1
I

PC-1 Istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini,
alanla ilgili ~ problemleri  tanimlama,
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.

2

3

4
—

5

6 7

PC-2 Istatistiksel problemlerin belirlenmesi,
uygun veri toplama yontemlerinin 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 acisiyla analiz  edip
yorumlayabilecek ve karsilastiklart 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.

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

Synthesise  knowledge  acquired  from
different disciplines through an
interdisciplinary approach

PC-5 Iistatistik alaninda edindikleri bilgi
birikimlerini  ve istatistiksel  diistinme
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 Istatistik alaminda yaygmm olarak
kullanilan en az bir programlama dili ile
bilgisayar ve yapay zekd teknolojilerini,
problemleri ¢6zmek, veri analizi yapmak ve
simiilasyonlar gerceklestirmek i¢in
kullanabileceklerdir.

Use at least one programming language and
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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 aragtirmalarmi ve mesleki
faaliyetlerini ytriitiirken dogabilecek
hukuksal sonuglari 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,
ispatlar1, arastirmalari ve problem
¢oziimlerini, istatistiksel terminoloji
kullanarak tiim paydaglara Tirk¢e ve
Ingilizcede sozlii ve yazihi olarak etkili
bi¢imde 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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