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Bu dersin amaci, 6grencilerin sapan deger igeren veri kiimeleri (¢ok boyutlu veri kiimeleri de
DERSIN AMACI dahil olmak {izere) icin tahmin ydntemlerini kavramalarma ve R ile uygulamalarini
yapabilmelerine yardimci olmaktir.

Verilerdeki sapan degerleri belirmek; Temel Robust tahmin yontemlerini tanimak; Sapan
deger igeren veri kiimesine hangi robust metodun uygulanabilecegine karar vermek; Robust
tahmin edicilerinin hesaplanmasi i¢in R’da mevcut olan paketlerin tanitilmas: ve
kullanilmasi; Bir robust tahmin edici i¢in kendi paketini olusturma.

Ders Kitabu:

[1] Maronna R.A., Martin R.D., Yohai V.J. Robust Statistics Theory and Methods. 2006.

DERSIN iCERIiGi

DERS KITABI/ MALZEMESIi / | Onerilen Kaynak:
ONERILEN KAYNAKLAR [1] Rousseeuw P.J., Leroy A.M. Robust Regression and Outlier Detection. 1987.

Bu dersi basariyla tamamlayan dgrenciler,

Veri yapilarini ve 6zelliklerini degerlendirebileceklerdir.

Hem tek degiskenli hem de ¢ok boyutlu veri kiimelerindeki aykir1 degerleri
. belirleyebileceklerdir.

Ders Ogrenim Ciktilar . Aykinn degerler igeren veri kiimeleri i¢in uygun saglam ydntemleri
belirleyerek uygulayabileceklerdir.

Saglam tahmin yontemlerini uygulamak igin R kullanabileceklerdir.

Saglam tahmincileri uygulamak i¢in 6zel R paketleri gelistirebileceklerdir.
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DEGERLENDIRME SiSTEMi

| Etkinlikler Say1 Katki Pay1

| Devam/Katihm H H

| Laboratuar H H

| Uygulama (Sézlii Sinav) H H

| Arazi Calismasi H H

| Derse Ozgii Staj H H

Kiiciik Sinavlar/Stiidyo Kritigi (Zorunlu)
+  lgerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi
»  Format: Yiiz yiize. Coktan segmeli kisa sinav (15-20 dakika) 4 %30
*  Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme ve R
uygulamalarini yapabilme

| Odev | |

| Sunum/Jiiri H H

[ Proie | |

| Seminer/Workshop H H

Ara Sinavlar

+ lcerik: Sinav haftasmna kadar islenen konularin tiimiinii kapsayan
kapsamli sorular

»  Format: Yiiz yiize. Smav (60-70 dakika)

e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili R uygulamalarinin yapilabilmesi ve
¢iktilarinin yorumlanabilmesi

1 %030

kapsamli sorular
*  Format: Yiiz yiize. Smav (60-70 dakika)
*  Detayh Degerlendirme Kriterleri: 1 %40
-Dersin temel kavramlariin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik konularla ilgili R uygulamalarinin yapilabilmesi ve
¢iktilarinin yorumlanabilmesi

Final
+  lcerik: Siav haftasma kadar islenen konularin tiimiinii kapsayan

Dénem i¢i Cahsmalarin Basar1 Notuna Katkist H %60
Final Sinavimin Basar1 Notuna Katkisi H %40
TOPLAM %100

HAFTALIK KONULAR VE ILGILI ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhik
IKonu Anlatimi: Veri kiimelerine genel bir bakis; Veri kiimelerini|
tanima
1. Veri kiimeleri ile ilgili genel kavramlarin
1 Sumf-ici Uygulama (15 dk.): Veri kiimeleri ile ilgili basit hatirlanmas: etkinlestirilmesi Kaynak: Ders
6rneklerin yaptirilmast kitabi [1], 1-16.

Siif-ici Tartisma (5 dk.): Veri kiimeleri ile ilgili tartigmanin
lyapilmast

Konu Anlatimi: Yer ve Ol¢ek parametreleri; Yer ve Olgekl

rametreleri igi 1 hmin yo leri . .
parametreleri i¢in temel robust tahmin yontemleri 1. Yer ve olgek parametrelerinin incelenmesi

2 Smif-ici Uygulama (15 dk.): Yer ve Olgek parametreleri igin Kaynak: Ders kitabt [1], 17-49.

robust tahmin yontemlerine iligkin basit drneklerin yaptirilmasi
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Smif-ici Tartisma (5 dk.): Yer ve Olgek parametreleri Robust]
tahmin yontemleri ile ilgili tartismanin yapilmast

Konu Anlatimi: Yer ve olgcek parametreleri i¢in temel robust
tahmin yontemlerinin R ile uygulanmasi

Simif-i¢i Uygulama (60 dk.): Yer ve Ol¢ek parametreleri i¢in| 1. Yer ve Olgek parametreleri igin robus
robust tahmin yontemlerine iligkin basit R uygulamalarinin| tahmin yontemlerini iceren
3 lyaptirilmasi uygulamalarinin incelenmesi Kaynak: Ders
notlar.
Siif-ici Tartisgma (15 dk.): R uygulamalarma iliskin ¢iktilarin 2. Kisa smav 1 (Yer ve 6lgek parametreleri
tartisilmast i¢in temel robust tahmin yontemleri)
IKisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi
Konu Anlatimi: Yer ve olcek parametreleri i¢in M tahminci
ailesinin kullanilmasi
Siif-ici Uygulama (15 dk.): Yer ve olgek parametreleri i¢in M 1. M tahmin cdici a1.1651 ile ilgili arastirmanin
4 L S e . yapilmasi Kaynak: Ders notlari.
tahminci ailesine iliskin basit 6rneklerin yaptirilmasi
Smif-ici Tartisma (5 dk.): M tahmincisinin yer ve 0&lgek
arametresi icin kullanilmasi ile ilgili tartismamanin yapilmasi
Konu Anlatimi: Yer ve Olcek parametreleri igin M tahminci
ailesinin R ile uygulanmasi
Simif-i¢i Uygulama (60 dk.): Yer ve dlgek parametreleri i¢in M| 1. M tahmin edici ailesine iligkin
tahminci ailesine iliskin basit R uygulamalarmin yaptirilmasi uygulamalarinin incelenmesi Kaynak: Ders
5 notlar.
Sinif-ici Tartisgma (15 dk.): R uygulamalarma iliskin ¢iktilarn 2. Kisa smav 2 (Yer ve olgek parametreleri
tartisilmasi i¢cin M tahmincisi)
Kisa Smav 2 (15 dk.): Ders sonunda, derste islenen konulary
iceren bir kisa sinavin yapilmasi
Eﬂﬁﬁl:lﬂ];t;;nhlzo?gsﬁkas?gu?;tj)llqon:lrllllllgl: Etki- fonksiyonu, 1. Robustlik 6l¢iim yontemlerinin incelenmesi
» viaximu p y 2. Etki  fonksiyonu, Kirilma  noktasi,
- . il e e . Maximum asimptotik yanlilt
6 (Sjll‘gillg:inUZgE:ﬁﬁzsflS dk.): Robustlik dlgiimi igin basi kavramlarinin arastirilmasi Kaynak: Ders
yap kitabi [1], 51-85.
Simf-i¢ci Tartisma (5 dk.): Robustlik 6l¢iimii i¢in kullanilan|
lyontemler ile ilgili tartigmanin yapilmasi
Konu Anlatimi: Robustlik Olgiitlerinin - yer ve 0lgek]
[parametrelerinin robust tahmin yontemlerine uygulanmasi
1. Robustlik 6l¢lim yontemlerinin|
Simif-i¢ci Uygulama (15 dk.): Yer ve oOlgek parametrelerinin| hatirlanmast Kaynak: Ders kitabt [1], 514
7 robust tahmininde robustlik Olgiitlerinin kullanilmasina iligkin 85.
basit drneklerin yaptirilmasi
Smif-i¢ci Tartisma (5 dk.): Farkli robustlik dlgiitleri ile ilgili
tartismanin yaptirilmast
8 AraS 1 1. Smnav haftasina kadar islenen konularin|
rasmav tiimiiniin tekrar edilmesi
Konu Anlatimi: Regresyon modellerinde robust yontemlerin
kullanilmasi
Smif-ici Uygulama (15 dk.): Robust tahmin yodntemlerinin L Regrgsyo? model.l e.rmde kullanilan robuli.
regresyon modellerinde kullanilmasia iligkin basit 6rneklerin| tahmin yontemlerinin aragtirilmasi Kaynak:
9 Ders kitab1 [1], 87-114.
lyaptirilmasi
Siif-ici Tartisma (5 dk.): Robust tahmin yontemlerinin
regresyon  modellerinde  kullanimma  iliskin  tartigmanin
yaptirilmast
Konu Anlatimi: Regresyon modellerinde robust yontemlerin|
kullanilmasi 1. Regresyon modellerinde kullanilan robus
tahmin yontemlerinin arastirilmas1 Kaynak:
10 Siif-ici Uygulama (15 dk.): Robust tahmin ydntemlerinin Ders kitab1 [1], 115-173.
regresyon modellerinde kullanilmasina iliskin basit Grneklerin| 2. Kisa smav 3 (Regresyon modellerinde

yaptirilmast

Smif-ici Tartisjma (5 dk.): Robust tahmin yontemlerinin

robust yontemleri)
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regresyon  modellerinde  kullanimina  iligkin  tartigmanin|
lyaptirtimast

IKisa Smav 3 (15 dk.): Ders sonunda, derste islenen konulari
liceren bir kisa sinavin yapilmasi

11

Konu Anlattmi: M, S, MM, MM-Liu tahmin edicileri ve R ile
uygulanmasi

Sinif-ici Uygulama (60 dk.): M, S, MM, MM-Liu tahmin
edicilerine iliskin basit 6rneklerin yaptirilmasi

Smif-ici Tartisma (5 dk.): R uygulamalarina iligskin ¢iktilarin
tartisiimasi

M, S, MM, MM-Liu tahmin edicilerinin
incelenmesi Kaynak: Ders notlar.

12

Konu Anlatimi: Cok boyutlu veri kiimeleri i¢in robust
yontemlerin uygulanmast

Sinif-ici Uygulama (15 dk.): Robust tahmin yontemlerinin ¢ok|
boyutlu veri kiimelerinde kullanilmasina iligkin basit drneklerin|
lyaptirtlmast

Smif-ici Tartisma (5 dk.): Robust tahmin yontemlerinin ¢ok|
boyutlu veri kiimelerinde kullanimina iligkin tartismanin|
lyaptirilmasi

Cok boyutlu veri kiimelerinde kullanilan|
robust tahmin yontemlerinin arastirilmasi|
Kaynak: Ders kitabi [1], 175-228.

13

Konu Anlatimi: PRM, RR-MM, PRM-Liu tahmin edicileri ve R
ile uygulamalar1

Simif-i¢i Uygulama (60 dk.): PRM, RR-MM, PRM-Liu tahmin
edicilerine iligkin basit drneklerin yaptirilmasi

Siif-ici Tartisma (5 dk.): R uygulamalarina iligkin ¢iktilarin
tartisiimasi

Kisa Smav 4 (15 dk.): Ders sonunda, derste islenen konulary
iceren bir kisa sinavin yapilmasi

PRM, RR-MM, PRM-Liu  tahmin
edicilerinin incelenmesi  Kaynak: Ders
notlari.

Kisa simnav 4 (PRM, RR-MM, PRM-Liu
tahmin edicileri)

14

Konu Anlatimi: Segilen bir tahmin yontemi igin R paketi
olusturulmasi

Siif-ici Uygulama (180 dk.): R programlama dilinde teorik
kavramlarin pratik uygulamasina iligkin R paketinin olusturulmasi

Simif-i¢ci Tartisma (5 dk.): Uygulamaya iliskin tartigmanin|
lyapilmast

Robust tahmin yontemlerinin hatirlanmasi
Kaynak: Ders notlart.

15

IKonu Anlatimi: Konu Tekrart ve Uygulamalari
Siif-ici Uygulama (180 dk.): Ornek problem ¢oziimii

Simif-i¢i Tartisma (5 dk.): ---

Bu haftaya kadar islenen konularin|
timiiniin tekrar edilmesi Kaynak: Ders
notlari.

16

Final

Sinav haftasina kadar islenen konularin|
tiimiiniin tekrar edilmesi

AKTS ISYUKU TABLOSU

Etkinlikler Toplam isyiikii

Ders Saati 42

Laboratuar

Uygulama

Arazi Calismasi

Siif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev
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Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhik Siiresi)

Toplam Tsyiikii :

Toplam isyiikii / 30(s) :

AKTS Kredisi :
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Statistics

TITLE OF COURSE

Robust Estimation Methods and R Applications

CODE

1IST4512

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Statistics
Elective @ Bachelor Programme in Mathematics
Elective @ Bachelor Programme in Molecular Biology and Genetics

COURSE CATEGORY

Major Area Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Statistics

COURSE COORDINATOR

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students understand prediction methods for datasets containing
outliers (including multivariate datasets) and to enable them to apply these methods using
R

COURSE CONTENT

Identify outliers in data; Identify basic robust estimation methods; Decide which robust
method can be applied to a dataset containing outliers; Introduce and use the packages
available in R for computing robust estimators; Create your own package for a robust
estimator.

RECOMMENDED OR REQUIRED
READING

Coursebook:
[1]Maronna R.A., Martin R.D., Yohai V.J. Robust Statistics Theory and Methods. 2006.

Recommended Reading:
[1] Rousseeuw P.J., Leroy A.M. Robust Regression and Outlier Detection. 1987.

COURSE LEARNING OUTCOMES

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

Evaluate data structures and their characteristics.

Identify outliers in both univariate and multivariate datasets.

Apply robust methods to datasets containing outliers by selecting appropriate
techniques.

Use R to apply robust estimation methods.

Develop custom R packages to implement robust estimators.
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EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation

| Special Course Internship (Work Placement)

Quizzes/Studio Critics
Content: Comprehensive questions covering all topics covered up to
the exam week
Format: Face-to-face. Multiple-choice quiz (15-20 minutes)
Detailed Assessment Criteria:
-Ability to solve problems related to the theoretical topics covered in
the course and perform R applications

| Homework Assignments

| Presentations/Jury

| Project

| Seminar/Workshop

Mid-Terms
Content: Comprehensive questions covering all topics covered up to
the exam week
Format: Face-to-face. Exam (60-70 minutes)
Detailed Assessment Criteria:
-Demonstrate understanding of the basic concepts of the course
-Ability to implement R applications related to theoretical topics and
interpret their output

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

Format: Face-to-face. Exam (60-70 minutes)

Detailed Assessment Criteria:

-Demonstrate understanding of the basic concepts of the course
-Ability to solve problems related to theoretical topics

-Ability to implement R applications related to theoretical topics and
interpret their output

Percentage of In-Term Studies | %60

Percentage of Final Examination H %40

TOTAL || %100

WEEKS COURSE OUTLINE Related Preparation
Lecture: An overview of datasets; Getting to kno
datasets
1 Quick Practice (15 min): Provide simple examples 1. Enabling students to remember general concepts

related to datasets related to data sets. Source: Coursebook [1], pp. 1-16.

In-Class Discussion (5 min.): Discuss datasets

Lecture: Location and scale parameters; Basic robust]
lestimation methods for location and scale parameters
1. Examining location and scale parameters. Source:
Quick Practice (15 min.): Provide simple examples of Coursebook [1], 17-49.
2 robust estimation methods for location and scale
parameters

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 7/13



In-class Discussion (5 min.): Discuss robus
lestimation methods for location and scale parameters

Lecture: Implementing basic robust estimation
methods for location and scale parameters using R

Practice (60 min.): Simple R applications of robus 1. Review of R applications that include robust estimation
lestimation methods for location and scale parameters methods for location and scale parameters. Source:
3 Lecture notes.
In-Class Discussion (15 min.): Discussion of the 2. Quiz 1 (Basic robust estimation methods for location
outcomes of the R applications and scale parameters)
Quiz 1 (15 min.): A quiz covering the topics covered
in class will be administered at the end of the lesson
Lecture: Using the M family of estimators for location
and scale parameters
Quick Prac_tlce (15 m!n.): Provide 5|mp_le examples o 1. Conducting research on the M family of estimators.
4 the M family of estimators for location and scale ;
Source: Lecture notes.
parameters
In-Class Discussion (5 min.): Discuss using the M
family of estimators for location and scale parameters
Lecture: Implementing the M family of estimators for
location and scale parameters using R
Practice (60 min.): Simple R applications for the M
family of estimators for location and scale parameters 1. Review of R applications for the M family of
5 estimators. Source: Lecture notes.
In-Class Discussion (15 min.): Discussion of the 2. Quiz 2 (M estimator for location and scale parameters)
outcomes of the R applications
Quiz 2 (15 min.): A quiz covering the topics covered
in class will be administered at the end of the lesson.
Lecture: Robustness measurement methods: Influence|
function, Breakpoint, Maximum asymptotic bias
1. Examining robustness measurement methods.
6 Quick Practice (15 min.): Simple examples for| 2. Investigating the concepts of influence function,
robustness measurement breakpoint, and maximum asymptotic bias. Source:
Coursebook [1], pp. 51-85.
In-class Discussion (5 min.): Discussion on the
methods used for robustness measurement
Lecture: Application of robustness metrics to robus
estimation methods for location and scale parameters
Quick Practice (15 min.): I_Droylde simple e)famples ° 1. Recalling robustness measurement methods. Source:
7 the use of robustness metrics in robust estimation o
. Coursebook [1], 51-85.
location and scale parameters
In-Class Discussion (5 min.): Provide discussion on
different robustness metrics
8 Midterm 1 1. Repetition of all topics covered until the exam week
Lecture: Using robust methods in regression models
Quick Practice (15 min.): Provide simple examples o
9 mgdgf: of robust estimation methods in- regression 1. Investigation of robust estimation methods used in
regression models. Source: Coursebook [1], 87-114.
In-Class Discussion (5 min.): Provide a discussion o
the use of robust estimation methods in regression
models
Lecture: Using Robust Methods in Regression Models
Quick Practice (15 min.): Simple examples of the use
of robust estimation methods in regression models will 1. Investigation of robust estimation methods used in
10 be provided regression models. Source: Coursebook [1], 115-173.
2. Quiz 3 (Robust methods in regression models)

In-Class Discussion (5 min.): Discussion of the use o
robust estimation methods in regression models will bej

provided
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Quiz 3 (15 min.): A quiz covering the topics covered
in class will be administered at the end of the lesson
Lecture: M, S, MM, and MM-Liu estimators and thei
implementation with R
1 Practice (60 min.): Simple examples of M, S, MM, 1. Examining the M, S, MM, and MM-Liu estimators.
and MM-Liu estimators will be provided Source: Lecture notes.
In-Class Discussion (5 min.): Discussion of the|
outputs from R applications will be discussed
Lecture: Applying robust methods to
multidimensional datasets
Quick Practice (15 min.): Prqwde_ simple examples 0 1. Investigation of robust estimation methods used in
the use of robust estimation methods on L - :
12 - - multidimensional datasets. Source: Coursebook [1], pp.
multidimensional datasets
175-228.
In-Class Discussion (5 min.): Provide a discussion on
the use of robust estimation methods on
multidimensional datasets
Lecture: PRM, RR-MM, PRM-Liu estimators, and
their applications with R
Practice (60 min.): Simple examples of PRM, RR-
MM, and PRM-Liu estimators will be provided 1. Examining the PRM, RR-MM, and PRM-Liu
13 estimators. Source: Lecture notes.
In-Class Discussion (5 min.): Discussion of outcomes| 2. Quiz 4 (PRM, RR-MM, PRM-Liu estimators)
from R applications will be provided
Quiz 4 (15 min.): A quiz covering the topics covered
in class will be administered at the end of the lesson
Lecture: Creating an R package for a selected
forecasting method
Pracpce (180. m!n.): Creatlng_an R package_ for the 1. Recalling robust estimation methods. Source: Lecture
14 practical application of theoretical concepts in the R notes
programming language '
In-Class Discussion (5 min.): Discussing the
application
Lecture: Review and Applications
15 1. Review of all topics covered up to this week. Source:
Practice (180 min.): Sample Problem Solving Lecture notes.
16 Final 1. Repetition of all topics covered until the exam week

ECTS WORKLOAD TABLE

Activities

Total Workload

Number Duration
(Hour)

Course Hours

3 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project
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Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) “ H 15 H 15
Final (Examination Duration + Examination Prep. Duration) H 1 H 30 H 30
Total Workload : H Toplam Isyiikii : 139
Total Workload / 30(h) : | 4.63
ECTS Credit : 5
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PC-1 istatistik  biliminin
temelini olusturan teorik ve

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

uretmede 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
yontemlerinin secilmesi,

verinin  diizenlenmesi  ve
yorumlanmas1  siireclerinde
yeterlilik gosterecek ve bu

problemlerin ¢cozlimiinde
gerekli analiz ve modelleme
yontemlerini secip

lon
lon
lon
(7]
(7]

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,
stire¢ ya da iriinii 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.

PC-4 Disiplinlerarast  bir
yaklagimla, farkli alanlarda
edinmis olduklar1  bilgileri
sentezleyebileceklerdir. /
Synthesise knowledge
acquired  from  different
disciplines through an
interdisciplinary approach.

lon
lon
lon
lon
lon

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

1o
o
1o
o
o
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gibi disiplin-igi ve

disiplinlerarasi uzmanlik
alanlarinda
gelistirebileceklerdir. /

Advance  their  acquired
knowledge in statistics and
statistical thinking skills in
both disciplinary and
interdisciplinary  areas  of
specialisation such as
theoretical ~ statistics, data
science, financial statistics,
and statistics in  health
sciences.

PC-6 Istatistik alaninda
yaygin olarak kullanilan en az
bir programlama dili ile
bilgisayar ve yapay zeka
teknolojilerini,  problemleri
¢ozmek, veri analizi yapmak
ve simiilasyonlar
gerceklestirmek 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.

PC-7 Istatistik ve ilgili
alanlardaki bilimsel ve
teknolojik geligsmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagmak igin
hayat boyu 6grenme
stratejilerini
kullanabileceklerdir./ Follow
scientific and technological
developments in statistics and
related fields, assess career
opportunities, identify
personal and professional
development goals, and adopt
lifelong learning strategies to
achieve these goals.

PC-8 Bilimsel
arastirmalarint  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal

sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite 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
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their scientific research and
professional activities.

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

PC-10 fIstatistik alaninda
giivenilir bilgi kaynaklarina
ulagarak literatlir taramasi
yapabilecek ve akademik

aragtirma tasarlayip
yiirlitebileceklerdir. / 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,
aragtirmalart  ve  problem
¢Oziimlerini, 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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