FAKULTE / ENSTITU ADI

DERS BiLGi FORMU
Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

istatistik

DERSIN ADI

Cok Degiskenli Istatistik 1

DERSIN KODU

IST4111

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

yok

YARIYIL

Giiz

DERSIN DiLi

Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Zorunlu @lstatistik Lisans Programi

DERSIN KATEGORISI

Zorunlu

DERSIN VERILIS SEKLIi
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DERSIN AMACI

Bu dersin amaci, 6grencilerin ¢ok degigkenli istatistik yontemlerde teorik alt yapisini
olusturularak s6z konusu yontemlerin dogru ve amaca uygun olarak uygulanabilirligini
saglamaktir.

DERSIN iCERiGi

Matris ve vektér kurami, Cok degiskenli istatistikte 6zgiin matris ve vektorler, Cok
degiskenli normal dagilimm o&zellikleri, Cok degiskenli hipotez testleri, Cok degiskenli
varyans analizi MANOVA), Cok degiskenli kovaryans analizi (MANCOVA)

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilari
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Ders Kitabi:
[1] Alpar, Reha. Uygulamali ¢ok degiskenli istatistik yontemlere giris. 2020.
Zorunlu Kaynaklar:

[1] Tatlidil, Hiiseyin. Uygulamali ¢ok degiskenli istatistik analiz. 2002.

[2] Ozdamar, Kazim. Paket programlar ile Istatistiksel veri analizi 1999.

[3] Johnson, A. Richard., Wichern, W. Dean. Applied Multivariate Statistical Analysis.
Prentice-Hall International, Inc., 2002.

[4] Green, E. Paul. Analyzing Multivariate Data. The Dryden Press, 1978.

Bu dersi basariyla tamamlayan dgrenciler,

1. R/Python programlarindan yararlanarak c¢ok degiskenli istatistik
yontemlerin matris cebrini ¢dzebileceklerdir.
Veri setlerine ¢ok degiskenli analizleri uygulayabileceklerdir.
Cok  degiskenli istatistikte  0zglin  matris  ve
tanimlayabileceklerdir.
Cok degiskenli normal dagilimin 6zellikleri ve ¢ok degiskenli hipotez
testlerini uygulayabileceklerdir.
Cok degiskenli varyans analizi (MANOVA) ve cok degiskenli
kovaryans analizini (MANCOVA) uygulayabileceklerdir.

vektorleri
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DEGERLENDIRME SiSTEMIi

| Etkinlikler

Say1

Katki Payr

Devam/Katilim:

| Laboratuvar:

|

|

| Uygulama (Sozlii Sinav):

| Arazi Calismasi

|

|

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast

e  Format: Yiiz yiize. Coktan se¢meli kisa sinav (5-10 dakika)

e  Detayh Degerlendirme Kriterleri:
-Derste iglenen teorik konular ile ilgili problemleri ¢dzebilme

%20

| Odev:

| Sunum/Jiiri:

‘ Proje:

| Seminer/Workshop

Ara Simavlar:
e icerik: Sinav haftasma kadar islenen konularm timiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize. Sinav (45 dakika)

e  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi

- Teorik diisiinme siire¢lerinin yiiriitiilmesi

%40

e cerik: Dersin tiim ierigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)

e  Detayh Degerlendirme Kriterleri:

- Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi

- fleri diizey problem ¢6zme becerilerinin kullanilabilmesi

%40

Dénem i¢i Calismalarin Basar1 Notuna Katkisi H

%60

Final Sinavinin Basar1 Notuna Katkisi H

%40

Final:

TOPLAM H

%100
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HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

IKonu anlatimi:

Cok degiskenli istatistikte matris kurami

Bu hafta, cok degiskenli analiz baglaminda matris cebirinin|
temelleri, matris iglemleri, birim matris ve ters matris kavramlari
tanitilir.

Cok degigkenli istatistikte matris kuramu,
Kaynak: Alpar, Reha. Uygulamali ¢o

1 Sinif-ici Uygulama (10dk): c. RIS .
R veya SPSS matris editorii kullanilarak matris islemlerinin| Zeszgzskenlz istatistik yontemlere giris, 2020. 1
cOziilmesi ’
Sinif-i¢i Tartisma (10dk):
Matris kurami ¢ok degiskenli istatistikte neden 6nemlidir?
Konu Anlatimi:
Cok degiskenli istatistikte vektor kurami: Ozdeger ve Ozvektorler
\Vektor uzayi, baz, 6zdeger ve 6zvektor kavramlari ¢ok degiskenli
istatistik uygulamalariyla agiklanir.
Vektor kurami: Ozdeger ve Ozvektorler.
2 Simf Ici Uygulama (10dk): Kaynak: Alpar, Reha. Uygulamali c¢o
Omek kovaryans matrislerinden 6zdeger ve  0zvektor degiskenli istatistik yontemlere giris, 2020
hesaplanmasi 46-74.
Sinif-i¢i Tartisma (10dk):
Ozdeger ve 6zvektorler veri indirgemede ne ifade eder?
Konu Anlatimi:
Cok degiskenli analizde veri matrisi ve tanimlayici istatistikler
'Veri matrisinin yapisi, degiskenler arasi iligkiler ve ¢ok degiskenli
tanimlayici istatistikler ele alinir.
Veri matrisi ve tanimlayict istatistikler
3 Simf i¢i Uygulama (10dk): Kaynak: Alpar, Reha. Uygulamali ¢o
Cok degiskenli veri matrisinin olusturulmas1 ve tanimlayici degiskenli istatistik yontemlere girig, 2020,
6zetlerin yapilmast 75-102.
Simif-i¢i Tartisma (10dk):
\Veri matrisinin yapisi analiz sonuglarini nasil etkiler?
IKonu Anlatimi:
iki degiskenli normal dagilim ve karesel formlarin dagilim
iki degiskenli normal ozellikler, kontur grafikleri ve karesel
formlarin ki-kare dagilimlari incelenir.
iki degiskenli normal dagilim ve karesel
4 Simf ici Uygulama (10dk): formlarin dagilimi. Kaynak: Alpar, Reha,
[ki degiskenli normal dagilimin c¢izilmesi ve karesel formlarin Uygulamali  ¢ok  degiskenli  istatisti
gdrsellestirilmesi yontemlere giris, 2020. 103-139.
Sinif-i¢ci Tartisma (10dk):
iki degiskenli normallik degiskenler aras iliskiyi nasil yansitir?
Konu Anlatim:
Mahalanobis uzakligi, kontur, elips ve elipsoid kavramlari
Mahalanobis uzakliginin teorik ve geometrik anlamu ile eliptik]
veri yapilari ele alinir.
Mahalanobis uzakligi, kontur, elips ve]
5 Smf i¢i Uygulama (10dk): elipsoid kavramlari. Kaynak: Alpar, Reha.
Mahalanobis uzakliginin hesaplanmasi ve elips ¢izimi Uygulamali  ¢ok  degiskenli  istatisti
yontemlere giris, 2020. 167-189.
Sinif-ici Tartisma (10dk):
Mahalanobis uzakligt c¢ok degiskenli uzayda neden daha
istiindiir?
IKonu Anlatim:
Cok degiskenli normal dagilim ve yogunluk fonksiyonu Cok degiskenli normal dagilim ve yogunlul
6 Cok degiskenli normal yogunluk fonksiyonu, marjinal ve kosullyl fonksiyonu.  Kaynak:  Alpar, Reha.
dagilimlar tanitilir. Uygulamali  ¢ok  degiskenli  istatisti

Smmif i¢ci Uygulama (10dk):

vontemlere girig, 2020. 103-139.
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Cok degiskenli normal yogunluk fonksiyonlarinin g¢izimi ve
kosullu dagilimlarin hesaplanmasi

Sinif-ici Tartisma (10dk):
Marjinal ve kosullu dagilimlar hangi durumlarda kullanilir?

IKonu Anlatimi:

INormallik testleri, standardizasyon ve doniisiimler
INormalligi degerlendirme teknikleri, z-puan standardizasyonu ve
veri dontisiimleri uygulanir.

Simif ici Uygulama (10dk):

Normallik testleri, standardizasyon v
doniigiimler.  Kaynak:  Alpar, Reha,

7 Shapiro-Wilk ve Kolmogorov-Smirnov testlerinin uygulanmasi, Uygulamali  ¢ok  degiskenli  istatisti
verinin standardize edilmesi yontemlere giris, 2020. 103-139.
Sinif-ici Tartisma (10dk):
INormallik varsayiminin ihlali ne gibi sonuglar dogurur?
8 |Ara Smav 1
Konu Anlatimi:
Cok degiskenli hipotez testleri: Hotelling T? testi
Ortalamalarin karsilagtirilmasi i¢in Hotelling T? testinin kurulumu|
ve uygulanmasi.
. Cok degiskenli hipotez testleri. Kaynak]
9 Simif I¢i Uygulama (10dKk): Alpar, Reha. Uygulamali ¢ok degiskenl
Gergek veri setiyle SPSS’te Hotelling T? testi yapilmasi istatistik yontemlere giris, 2020. 191-269.
Sinif-ici Tartisma (10dk):
Hotelling T? testinin varsayimlari ve sinirliliklart nelerdir?
Konu Anlatimi:
Bagimli ve bagimsiz vektorlerin karsilastirilmast
\Vektor bagmmliligi  yapis1 ile eslestirilmis ve bagimsiz
6rneklemlerin karsilastirilmasi ele alinir.
Bagimli ve bagimsiz vektorlerin
10 Simf i¢ci Uygulama (10dk): karsilastirilmasi.  Kaynak: Alpar, Reha)
Bagimmlt ve bagimsiz vektér yapilarmmm MANOVA ile Uygulamali  ¢ok  degiskenli  istatisti
karsilagtiriimasi yontemlere giris, 2020. 191-209.
Simif-ici Tartisma (10dk):
Bagimlilik durumu ¢ok degiskenli test secimlerini nasil etkiler?
Konu Anlatimi:
Tek yonlii ve cift yonli MANOVA
Tek faktorlii ve iki faktorli deney tasarimlar igin ¢ok degiskenli|
Varyans analizi tanitihr. Tek yonli ve c¢ift yonli MANOVA|
Sy 1000 Ko Apw R Ul o
SPSS veya R ile tek ve ¢ift yonlii MANOVA uygulamalari 19‘%_”209 Y gHrs ]
Sinif-i¢ci Tartisma (10dk):
Cift yonlii MANOVA ne zaman tek yonliiye gore daha uygundur?
Konu Anlatim:
Coklu karsilagtirmalar: Post Hoc testleri
IMANOVA sonrasinda Tukey, Bonferroni ve Scheffé testleri
uygulanir.
) Coklu karsilagtirmalar: Post Hoc testleri.
12 Simif I¢i Uygulama (10dKk): Kaynak: Alpar, Reha. Uygulamali ¢ok
Post Hoc testlerinin uygulanmasi ve grup ortalamalarinin degiskenli  istatistik  yontemlere  giris,
yorumlanmas1 2020. 191-209.
Sinif-ici Tartisma (10dk):
Post Hoc testleri Tip I hata olasiligini nasil azaltir?
Konu Anlatimi: Cok degiskenli kovaryans analizi. Kaynak
13 Cok degiskenli kovaryans analizi Alpar, Reha. Uygulamali ¢ok degiskenl

IMANCOVA modellerinin varsayimlart ve yorumlanmas: ele

istatistik yontemlere giris, 2020. 191-269.
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lalinir.

Simf i¢i Uygulama (10dk):
MANCOVA modeli kurulumu ve sonuglarin yorumlanmasi

Sinif-ici Tartisma (10dk):
IMANCOVA kovaryantlar1 nasil kontrol eder ve yoruma katki
saglar?

Konu Anlatimi:

|Asal Bilesenler Analizi (PCA)

Boyut indirgeme yontemleri, bilesenlerin yorumlanmasi ve gergekl
veri setleriyle uygulama yapilir.

1. Asal Bilesenler Analizi (PCA). Kaynak
Alpar, Reha. Uygulamali ¢ok degiskenli
istatistik yontemlere giris, 2020. 269-315

Simif ici Uygulama (10dk):
PCA uygulanmast ve bilesen yikleri ile scree plot’un|
lyorumlanmasi

14

Sinif-ici Tartisma (10dk):
IPCA, faktor analizine gore hangi durumlarda daha uygundur?

15 Sinava Hazirlik Sinava Hazirlik

16 Final Islenen konularm tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Siiresi Toplam Isyiikii
(Saat)

Ders Saati 3

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Simav Siiresi + Smmav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam is 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

TITLE OF COURSE

Multivariate Statistics 1

CODE

IST4111

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

0

PREREQUISITE

None

SEMESTER

Fall

COURSE LANGUAGE

Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Statistics (%30 English)

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Statistics

COURSE COORDINATOR

Dogan YILDIZ

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to provide students with the theoretical background in multivariate
statistical methods and to ensure that these methods can be applied correctly and
appropriately.

COURSE CONTENT

Vector and matrix theory, vector and matrix algebra for multivariate statistics,
multivariate normal distribution, multivariate hypothesis tests, multivariate analysis of
variance (MANOVA), multivariate analysis of covariance

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

[1] Alpar, Reha. Uygulamali ¢ok degiskenli istatistik yontemlere giris. 2020.
Required Readings:

[1] Tatlidil, Hiiseyin. Uygulamal: ¢ok degiskenli istatistik analiz. 2002.

[2] Ozdamar, Kazim. Paket programlar ile Istatistiksel veri analizi 1999.

[3] Johnson, A. Richard., Wichern, W. Dean. Applied Multivariate Statistical Analysis.
Prentice-Hall International, Inc., 2002.

[4] Green, E. Paul. 4nalyzing Multivariate Data. The Dryden Press, 1978.

Course Learning Outcomes

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

1. Solve matrix algebra in multivariate statistical methods using R/Python
programs.
Apply multivariate analysis to data sets.
Define unique matrices and vectors in multivariate statistics.
Apply properties of the multivariate normal distribution and
multivariate hypothesis testing.
Apply multivariate analysis of variance (MANOVA) and multivariate
analysis of covariance (MANCOVA).
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EVALUATION SYSTEM

| Activities

Number Percentage of Grade

| Attendance/Participation:

| Laboratory

| Application (Oral Examination):

| Field Work

| Special Course Internship (Work Placement)

Quizzes/Studio Critics:
e  Content: Students will be tested on all topics covered up to the exam
week through brief, comprehensive evaluations

Format: Face-to-face, multiple-choice short quiz (5—10 minutes)
Detailed Assessment Criteria:

- Ability to solve theoretical and applied problems related to course
content

| Homework Assignments:

| Presentations/Jury:

| Project:

| Seminar/Workshop

Midterms:
e  Content: The midterm exam will include comprehensive questions
covering all topics discussed up to the exam week

e  Format: Face-to-face written exam (45 minutes)
e Detailed Assessment Criteria:

-Demonstrating an understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

- Ability to engage in theoretical reasoning processes

content

Format: Face-to-face written exam (45 minutes)
Detailed Assessment Criteria:

-Demonstrating an understanding of the fundamental concepts of the
course

Percentage of In-Term Studies H %60 ‘

Content: Comprehensive questions covering the entire course

Percentage of Final Examination H %40 ‘

TOTAL %100

WEEKS COURSE OUTLINE

Related Preparation

Lecture:

Matrix Theory in Multivariate Statistics

This week introduces the fundamentals of matrix
algebra, including matrix operations, identity matrix,

Matrix Theory in Multivariate Statistics. Source: Alpar,
Reha. Uygulamali ¢ok degiskenli istatistik yontemlere
giris. 2020. 1-45.
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and inverse matrix, in the context of multivariate]
analysis.

Quick Practice (10 minutes):
Solving matrix operations using R or SPSS matrix
editor

In-Class Discussion (10 minutes):
(Why is matrix theory important in multivariat
statistics?

Lecture:
Vector Theory in Multivariate Statistics: Eigenvalues
land Eigenvectors
Concepts of vector space, basis, eigenvalues, and|
eigenvectors are explained with applications in
multivariate statistics.

Quick Practice (10 minutes):

Calculating Mahalanobis distances
ellipses using statistical software

and drawing

In-Class Discussion (10 minutes):

Why is Mahalanobis distance superior to Euclidean
distance in multivariate space?

1. Vector Theory in Multivariate Statistics. Source: Alpar,
Quick Practice (10 minutes): Reha. Uygulamali ¢ok degiskenli istatistik yontemlere
Computing eigenvalues and eigenvectors from sample] giris. 2020. 46-74.
covariance matrices
In-Class Discussion (10 minutes):
(What is the meaning of eigenvalues and eigenvectors i
data reduction?
Lecture:
[Data Matrices and Descriptive Statistics in Multivariate]
Analysis
Structure of data matrices, variable relationships, an
multivariate descriptive statistics are discussed.
Quick Practice (10 minutes): 1. Data Matrices and Descriptiv\./e Sta'tis'tics.. S'our(ie: Alpar,
Creating and interpreting a multivariate data matri Reha. Uygulamali ¢ok degiskenli istatistik yontemlere
realing and nterpreting giris. 2020. 75-102.
with descriptive summaries
In-Class Discussion (10 minutes):
How does the structure of the data matrix affect the
analysis?
Lecture:
Bivariate Normal Distribution and Distribution of
(Quadratic Forms
Bivariate normal properties, contour plots, and chi-
square distribution of squared forms are analyzed.
1. Bivariate Normal Distribution and Distribution of
Quick Practice (10 minutes): Quadratic Forms. Source: Alpar, Reha. Uygulamalt
Plotting bivariate normal distributions and ¢ok degiskenli istatistik yontemlere giris. 2020. 103-
visualizing quadratic forms 139.
In-Class Discussion (10 minutes):
What does bivariate normality reveal about
variable relationships?
Lecture:
Mahalanobis Distance, Contour, Ellipse, and Ellipsoid
Concepts
Theoretical and geometric meaning of Mahalanobis
distance is explored along with elliptical data
structures.
1. Mahalanobis Distance, Contour, Ellipse, and Ellipsoid

Concepts. Source: Alpar, Reha. Uygulamali cok
degiskenli istatistik yontemlere girig. 2020. 167-189.
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Lecture:

Multivariate Normal Distribution and Density
Function

Multivariate normal density, marginal and conditional
distributions are introduced.

Quick Practice (10 minutes):
Computing and plotting multivariate normal densities
and conditional distributions

In-Class Discussion (10 minutes):
(When do we wuse marginal vs. conditional
distributions?

Multivariate Normal Distribution and Density
Function. Source: Alpar, Reha. Uygulamali cok
degiskenli istatistik yontemlere giris. 2020. 103-139.

Lecture:

INormality Tests, Standardization, and Transformations
Techniques  for  assessing  normality,  z-scor
standardization, and data transformations are practiced

Quick Practice (10 minutes):

Performing Shapiro-Wilk and Kolmogorov-Smirno
tests, and data standardization

In-Class Discussion (10 minutes):
(What are the implications of violating the normality
lassumption?

Normality Tests, Standardization, and Transformations.
Source: Alpar, Reha. Uygulamali ¢ok degiskenli istatistik
yontemlere giris. 2020. 103-139.

Midterm 1

Lecture:

Hypothesis Testing in Multivariate Statistics:
Hotelling’s T2 Test

Formulation and application of Hotelling’s T? test
for comparing mean vectors.

Quick Practice (10 minutes):
Conducting Hotelling’s T? test in SPSS with real
data

In-Class Discussion (10 minutes):
[What are the assumptions and limitations of
Hotelling’s T? test?

Hypothesis Testing in Multivariate Statistics. Source:
Alpar, Reha. Uygulamali ¢ok degiskenli istatistik
yontemlere giris. 2020. 191-269.

10

Lecture:

Comparison of Dependent and Independent Vectors
Dependence structure of vectors and paired vs.
independent sample comparisons are discussed.

Quick Practice (10 minutes):
Comparing dependent and independent vector
structures using MANOVA

In-Class Discussion (10 minutes):
How does dependency affect the choice of test in
multivariate comparison?

1.

Comparison of Dependent and Independent Vectors.
Source: Alpar, Reha. Uygulamali ¢ok degiskenli
istatistik yontemlere giris. 2020. 191-209.

11

Lecture:

One-Way and Two-Way MANOVA

Multivariate analysis of variance for single and two
factor designs is introduced.

Quick Practice (10 minutes):
Running one-way and two-way MANOVA in SPSS o
R

In-Class Discussion (10 minutes):
When is two-way MANOVA more appropriate tha
one-way?

One-Way and Two-Way MANOVA. Source: Alpar,
Reha. Uygulamali ¢ok degiskenli istatistik yontemlere
girig. 2020. 191-209.

12

Lecture:

Multiple Comparisons: Post Hoc Tests. Source:
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Multiple Comparisons: Post Hoc Tests Alpar, Reha. Uygulamali ¢ok degiskenli istatistik
[Tukey, Bonferroni, and Scheffé post hoc tests are yontemlere giris. 2020. 191-209.
applied after MANOVA.

Quick Practice (10 minutes):
Applying post hoc tests and interpreting group
mean differences

In-Class Discussion (10 minutes):
How do post hoc tests prevent Type 1 error
inflation?

Lecture:

Multivariate Covariance Analysis

Assumptions and interpretation of MANCOVA
models are discussed.

1. Multivariate Covariance Analysis. Source: Alpar,
Reha. Uygulamali ¢ok degiskenli istatistik yontemlere
girig. 2020. 191-269.

13 Quick Practice (10 minutes):
Building and interpreting MANCOVA models
In-Class Discussion (10 minutes):

How does MANCOVA adjust for covariates in
multivariate models?

Lecture:

Principal Component Analysis (PCA)
Dimensionality reduction and interpretation of
principal components with real datasets.

Quick Practice (10 minutes): 1. Principal Component Analysis (PCA). Source:
14 Applying PCA and interpreting component Alpar, Reha. Uygulamali ¢ok degiskenli istatistik
loadings and scree plot yontemlere girig. 2020. 269-315.

In-Class Discussion (10 minutes):
In which situations are PCA preferable over factor
analysis?

15 [Exam Preparation Exam Preparation

16 Final Review 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)
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Total Workload: H

Total Workload / 30(h): H

ECTS Credit:
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Pg;-l Istatistik  biliminin

temelini olusturan teorik ve

uygulamali alanlardaki
bilgilerini, alanla ilgili
problemleri tanimlama,
modelleme ve ¢Ozim 4 4 4 4 4

tiretmede 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
yorumlanmasi  siireglerinde
yeterlilik gosterecek ve bu

problemlerin ¢ozlimiinde
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.

PS;-3 Herhangi bir olgu,
siire¢ ya da triinii istatistiksel
bakis acisiyla analiz edip
yorumlayabilecek ve
kargilastiklar1 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.

PS ;-4 Disiplinleraras1 bir

yaklasimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir.  /
Synthesise knowledge
acquired from different
disciplines  through an
interdisciplinary approach.

PC-5 istatistik alaninda

1
1
1
1
1

edindikleri bilgi
birikimlerini ve istatistiksel § § § § 5
diisiinme becerilerini,
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teorik istatistik, veri bilimi,
finansal istatistik, saglik
bilimlerinde istatistik gibi
disiplin-igi ve
disiplinlerarast  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
gergeklestirmek 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.

PS:-7 Istatistik ve ilgili
alanlardaki  bilimsel ve
teknolojik gelismeleri
izleyebilecek, kariyer
firsatlarin1 degerlendirerek
kisisel ve mesleki geligim
hedeflerini belirleyebilecek
ve bu hedeflere ulagmak
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.

PC-8 Bilimsel
arastirmalarin1 ve mesleki
faaliyetlerini  yiiriitiirken
dogabilecek hukuksal
sonuglar1  ve toplumsal
etkileri  dikkate alarak
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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.

PC-9 Bireysel olarak ya

da takimlarda etkin
bigimde

caligabileceklerdir. / Work
effectively both

independently and as part
of a team.

Pg;-lO Istatistik alaninda

giivenilir bilgi
kaynaklarina ulagarak
literatiir taramast
yapabilecek ve akademik
arastirma tasarlayip
yiriitebileceklerdir. /
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,
aragtirmalart1 ve problem
¢Ozlimlerini, istatistiksel
terminoloji kullanarak tiim
paydaglara  Tiitkge ve
Ingilizcede sozlii 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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