FAKULTE / ENSTIiTU ADI

DERS BILGi FORMU
Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIM DALI ADI

Istatistik

DERSIN ADI

Lineer Modeller

DERSIN KODU

1ST3092

YEREL KREDIiSi

3

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

DERSIN KATEGORISI

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK
BiRiM

Istatistik Boliimii

DERSIN KOORDINATORU

Giilhayat GOLBASI SIMSEK

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilerin lineer modellerin temel teorik yapisini ve uygulamalarini
kavrama; lineer modellere 6zgii temel matris islemleri, parametre tahmin yontemleri,
hipotez testleri ve giliven araliklarini uygulama; ayrica tam ve tam olmayan rankli modeller,
varyans bilesenleri ve karigik modeller gibi farkli lineer model tiirlerini tanima ve kullanma
yeterliklerini kazanmalarini saglamaktir.

DERSIN iCERIGI

Karesel Formlar Ve Dagilimlari; Tam Rankli Modellerin Matris Gosterimi; Tam Rankl
Modellerde Parametre Tahmini Ve Hipotez Testleri

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar:

Ders Kitaba:

[1] Akdeniz, F., & Oztiirk, F. Lineer Modeller (No: 38). A.U.F.F. Doner Sermaye Isletmesi
Yayinlari, 1996.

Onerilen Kaynaklar:

[1] Myers ve Milton. Lineer Istatistiksel Modeller Teorisine Girig Dersi. PWS-KENT, 1991,

[2] Rencher, Alvin C. Istatistikte Lineer Modeller. 2. Baski, John Wiley & Sons, INC., New
York, ABD, 2008.

Bu dersi basariyla tamamlayan 6grenciler,

1. Opgrenciler lineer modelleri matris kullanarak ifade
edebileceklerdir.

Ogrenciler lineer modellerin tahmini igin gerekli matris islemlerini
uygulayabileceklerdir.

Ogrenciler lineer modellemede parametre tahmini ve hipotez testi mantigimni
kavrayabileceklerdir.

Ogrenciler herhangi bir veriyi modelleyip hipotezleri test edebileceklerdir.

Ogrenciler tam rankli olmayan modelleri tanimlayabileceklerdir.

notasyonu

DEGERLENDIRME SISTEMI
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Etkinlikler

Say1

Katki Pay1

Devam/Katilim:
o Icerik: Ogrencilerin derse devam etmeleri ve katilmalar
e Detayh Degerlendirme Kriterleri:
- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve problem ¢6zme siireclerine katki

saglayabilme

14

%5

‘ Laboratuvar:

Uygulama (Sozlii Sinav):

‘ Arazi Calismasi

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):

« icerik: Sinav haftasina kadar islenen konularm tiimiinii kapsayan

kapsamli sorularin sorulmasi

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

* Detayh Degerlendirme Kriterleri:

-Matris notasyonlarini kullanarak problem ¢dzebilme

-Cozlim siirecini ve elde edilen sonuglari agik ve anlasilir bigimde

ifade edebilme

%625

Odev:

Sunum/Jiiri:

Proje:

Seminer/Workshop

Ara Sinavlar:

Igerik: Siav haftasina kadar islenen konularin tiimiinii kapsayan

kapsamli sorular
» Format: Yiiz yiize. Sinav (90 dakika)
* Detayh Degerlendirme Kriterleri:

- Lineer modellerin temel kavramlarinin anlasildiginin gosterilmesi
-Lineer model problemlerini matris ve istatistiksel yontemlerle

¢Ozebilme

-Lineer model bilgisini ve becerilerini uygulamali veri analizine

aktarabilme

%30

Final:

icerik: Dersin tiim igerigini kapsayan kapsamli sorular

Enrmat: Viiz xniza Qinav (QN dal-l-2)

%40
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Dénem ici Calismalarin Basar1 Notuna Katkisi H %60
Final Smavinin Basar1 Notuna Katkisi H %40
TOPLAM %100
HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhik
Konu Anlatimi: Lineer modellerde kullanilan bazi basit matrisil. Vektér wuzayi, alt vektor uzayr ve linee

islemleri, transpoze ve vektor notasyonlari.

Sinif-i¢ci Uygulama (5 dk.):

Bir matrisin transpozesinin alinmasi, vektér notasyonlarinin
gosterilmesi ve basit matris ¢arpim iglemlerinin yapilmasi.
Simif-ici Tartisma (5 dk.):

Matris islemleri ve vektér notasyonlarmin lineer modelleri daha
anlasilir ve kompakt bicimde ifade etmedeki roliiniin tartigilmasi.

doniisiimlerle ilgili kisimlarin okunmasi Kaynak:
Ders kitabi, 1-26.

Konu Anlatimi: Lineer modellerde kullanilan matrislerin|
ortogonalligi ve tersleri (inversleri), 6zdegerler, dzvektorler ve|
spektel ayrisim.

Sinif-ici uygulama

Bir matrisin ortogonalliginin kontrol edilmesi tersinin bulunmasi
ve 0zdeger—ozvektorlerinin hesaplanmasi.

Simif-i¢i Tartisma (5 dk.):

Ortogonallik, ters matris ve Ozdeger—ozvektor kavramlarinin|
matematiksel hesaplamalar1 kolaylastirmadaki temel rollerinin|
tartisiimasi.

1. Bazi matrisler ve genellestirilmis inversler,
O0zdegerler, Ozvektorler ve spektral —ayrisim,|
parcalama matrisler ve matrislerin kronecker garpimi
bolimlerinin okunmasi. Kaynak: Ders Kitabi, 26-35.

Konu Anlatimi: Lineer modellerde kullanilan, pozitif tanimli
imatrisler, matrislerin ranki, izi (trace) ve idempotent matrisler.
Sinif-i¢ci Uygulama (5 dk.):

Kiiglik boyutlu bir matris i¢in rank ve trace hesaplamasi ve
idempotentligin kontrol edilmesi.

Sinif-i¢i Tartisma (5 dk.):

Rank, trace ve idempotent matris kavramlarinin lineer cebirdeki
temel Onemi ve farkli problemlerin ¢dzlimiinde sagladigy
kolayliklarin tartigilmast.

Kisa Sinav 1 (25 dk.): Ders sonunda islenen konulara iliskin kisal
sinavin yapilmasi.

1. Pozitif tanimli matrisler, matrislerin ranki, izi
(trace) ve idempotent matrisler boliimiiniin okunmas
Kaynak: Ders kitabi, 36-49.

Konu Anlatimi: Lineer modellerde, normal dagilim, Ki-kare|
dagilimi, t-dagilimi, F-dagilimi kullamimi, karesel formlarim|
dagilimi.

Simif-i¢ci Uygulama (5 dk.): t, ki-kare ve F dagilimlar iizerine
6rnek sorularin ¢oziilmesi.

Siif-i¢i Tartisma (5 dk.):
Normal,Ki-kare, t, F-dagilimlarinin
kullanildiginin tartisilmasi.

hangi  durumlarda

1. Normal dagilim Ki-kare dagilimi, t-dagilimi, F-
dagilimi  kullanimi  karesel formlarin dagilimi
bolimlerinin okunmasi. Kaynak: Ders kitabi, 81-106.

IKonu Anlatimi: Lineer modellerde kullanilan karesel formdaki

matris ve vektorlerin beklenen degerleri ve varyanslari, karesellkaresel

formlarin bagimsizlig.

Smif-ici Uygulama (5 dk.): Basit matris ve vektor ornekleri
tizerinde karesel formlarmn beklenen deger ve varyanslarinin
hesaplatilmasi.

Simif-i¢i Tartisma (5 dk.): Karesel formlarin kullanim alanlarinin|
tartigiimasi.

Kisa Smav 1 (25 dk.): Ders sonunda islenen konulara iligskin kisa

sinavin yapilmasi.

1. Karesel formlarin beklenen degeri ve varyansi,
formlarm  bagimsizligi  bolimlerini
okunmasi1 Kaynak: Ders Kitabi, 106-119.

Konu Anlatimi: Bazi lineer model 6rnekleri (bir ve birden ¢ok|
aciklayic1 degiskenli lineer modeller, tasarim modelleri, varyans
bilesenleri ve karigik modeller, rasgele katsayili ve 6lgme hatasi
iceren modeler).

Simif-i¢i Uygulama (5 dk.): Basit veriler lizerinde bir ve ¢oklul
dogrusal regresyon modellerinin kurulmasi ve yorumlanmasi.
Simif-i¢ci Tartisma (5 dk.): Lineer model tiirlerinin farkli
disiplinlerdeki (ekonomi, miihendislik, sosyal bilimler) uygulamal
Ornekleri lizerine tartisma.

1. Baz1 Lineer Model Ornekleri boliimiiniin okunmasi|
Kaynak: Ders Kitabi, 123-140.

Konu Anlatimi: Lineer modellerde parameter tahmini (tam ve

tam olmayan rankli modellerde parameter tahmini).

1. Parametre tahmini boliimiiniin okunmasi Kaynak:
Ders kitabi, 141-156.
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Sinif-ici Uygulama (5 dk.): tam ve tam olmayan rankli modeller]
icin parametre tahminlerinin hesaplatilmasi.

Smif-ici Tartisma (5 dk.): Tam ve tam olmayan rankly
modellerin  sonuglarinin  giivenilirlik ve yorumlanabilirlik
acisindan farklarmin degerlendirilmesi.

/Ara Siav 1

Sinava kadar islenen tiim konularin tekrar edilmesi.

Konu Anlatimi: Hipotez testleri (tam rankli modelde hipotez)
testleri, olabilirlik oram test istatistiginin lagrange carpanlari
lyontemi ile elde edilmesi.

Simf-i¢ci Uygulama (5 dk.): Tam rankli regresyon modelinde
hipotez kurulmas:t ve olabilirlik orani test istatistiginin
hesaplanmast.

Simif-ici Tartisma (5 dk.):
parametrelerin - anlamliligini

oldugunun degerlendirilmesi.

Hipotez testlerinin, modeldeki
degerlendirmede neden Onemli

1. Tam rankli modelde hipotez ve olabilirlik oram|
test istatistiginin lagrange garpanlart yontemi ile elde
edilmesi. Kaynak: Ders Kitabi, 181-190.

10

Konu Anlatimi: Olabilirlik oran test istatistiginin bazi
gosterimleri tam rankli olmayan modelde hipotez testleri.

Simif-i¢ci Uygulama (5 dk.): Olabilirlik oran testi ve tam rankly|
imodellere iligkin sorularin ¢oziilmesi.

Simif-ici Tartisma (5 dk.): Ornek soru ¢dziimlerinin tartisiimasi
Kisa sinav 3 (25 dk): 8. Hafta ve 9. Haftada islenen konulari
iceren bir kisa sinavin yapilmasi.

1. Olabilirlik oran test istatistiginin bazi gdsterimleri
tam rankli olmayan modelde hipotez testleri
boliimlerinin okunmasi. Kaynak: Ders kitabi, 190-
201.

11

Konu Anlatimi: Giiven araliklar
imodellerde giiven araliklart).

Siif-ici Uygulama (5 dk.): Kiiciik bir veri seti iizerinden tam|
ranklt bir modelde parametre igin %95 giiven araliginin
hesaplatilmasi; ardindan tam olmayan rankli modelde giiven
aralig1 elde etme.

Sinif-i¢i Tartisma (5 dk.): Tam olmayan rankli modellerde giiven
araliklariin neden zor oldugunun tartisilmast.

(tam ve tam olmayan|

1. Giiven araliklart boliimiiniin okunmasi. Kaynak:
Ders Kitabi, 201-208.

12

Konu Anlatimi: Bazi lineer model uygulamalart (6ngorii
araliklan, tolerans Noktalari).

Simif-i¢i Uygulama (5 dk.): Kiigiik bir veri seti tizerinden kurulan
lineer modelde belirli bir gozlem i¢in Ongdri araliginin
hesaplatilmasi; ardindan tolerans noktalarinin nasil belirlendiginin|
gdsterilmesi.

Simf-i¢i Tartiyma (5 dk.): Ongérii araliklarinin gelecekteki
degerleri tahmin etmedeki, tolerans noktalarinin ise veri
setindeki yayilimi degerlendirmedeki rolii {izerine tartisma
apilmasi.

1. Bazi lineer model uygulamalar1 bdlimiinii

okunmasi. Kaynak: Ders kitabi, 208-213

13

Konu Anlatimi: Kalibrasyon problemi, lineer modellerin
0zdesligi, basit lineer modellerde paralellik ve kesisme hipotezleri
Siif-i¢i Uygulama (5 dk.): Ayn1 bagimli degisken igin iki farkli
regresyon dogrusunun paralellik ve kesisme hipotezlerinin kiigiik|
bir veri seti lizerinden sinanmas.

Simif-i¢i Tartisgma (5 dk.): Paralellik ve kesisme hipotezlerinin,
kalibrasyon problemlerinde ve modellerin 6zdes olup olmadiginin|
degerlendirilmesinde nasil kullanildiginin tartigilmasi.

1. Kalibrasyon problemi, lineer modellerin 6zdesligi,
basit lineer modellerde paralellik ve kesisme
hipotezleri bolimlerinin okunmasi. Kaynak: Ders|
kitabi, 213-223.

14

Konu Anlatimi: Kesisme noktasinin tahmini, optimal tasarim ve
\varyans analizi tablosu.

Simf-ici Uygulama (5 dk.): iki dogrusal dogrunun kesisme
moktasinin kiiciik bir veri seti iizerinden tahmin edilip giiven
araliginin hesaplanmast.

Smif-ici Tartisma (5 dk.): Kesisme noktasinin tahmininde
belirsizliklerin neden ortaya c¢iktigi ve veri tasariminin bu
belirsizlikleri nasil etkiledigi iizerine tartigma.

Kisa smav 4: Ders sonunda, derste islenen konularla ilgili kisal
siav iceren bir kisa sinavin yapilmasi.

1. Kesisme noktasinin tahmini, optimal tasarim ve
\varyans analizi tablosu bélimlerinin  okunmas.
Kaynak: Ders kitabi, 223-233.

15

Konu Anlatimi: Soru ¢6ziimii ve genel tekrar.

1. Problemler boliimiiniin incelenmesi. Kaynak: Ders|
kitabi, 244-250.

16

Final

Islenen tiim konularin tekrar edilmesi.

AKTS iISYUKU TABLOSU

1
Etkinlikler
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Ders Saati

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Siavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam is yiikii:

Toplam Ts yiikii / 30(s):

AKTS Kredisi:

COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME Statistics

TITLE OF COURSE Linear Models

CODE 1ST3092
LOCAL CREDIT 3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK 0

N
PREREQUISITE one

SEMESTER Fall, Spring

COURSE LANGUAGE English, Turkish

First Cycle

LEVEL OF COURSE
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COURSE TYPE

Elective @ Bachelor Programme in Statistics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face to face

OWNER ACADEMIC UNIT

Deparment of Statistics

COURSE COORDINATOR

Giilnayat GOLBASI SIMSEK

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to enable students to grasp the fundamental theoretical structure and
applications of linear models; to apply core matrix operations, parameter estimation
methods, hypothesis tests, and confidence intervals used in linear modeling; and to
identify and employ various types of linear models-including full- and less-than-full-
rank models, variance-components models, and mixed models.

COURSE CONTENT

Quadratic Forms and Their Distributions; Matrix Representation of Full-Rank Models;
Parameter Estimation and Hypothesis Testing in Full-Rank Models.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

[1] Akdeniz, F., & Oztirk, F. Linear Models (No: 38). A.U.F.F. Revolving Fund
Management Publications, 1996.

Recommended Readings:

[1] Myers and Milton, A First Course in the Theory of Linear Statistical Models, PWS-
KENT, 1991.

[2] Rencher, Alvin C., Linear Models in Statistics, 2nd ed., John Wiley&Sons, INC., New
York, USA, 2008.

Course Learning Outcomes

Upon successful completion of the course, students will be able to
1 Define linear models using matrix notation.
2. Apply the matrix operations required for the estimation of linear models.
3. Comprehend the principles of parameter estimation and hypothesis testing
in linear modeling.
Model datasets and conduct hypothesis testing.
Define non-full-rank models.

EVALUATION SYSTEM

Activities

Number Percentage of Grade

Attendance/Participation:

« Content: Students’ attendance and active participation in

the course

+ Detailed Evaluation Criteria:
Active participation and asking questions during lectures

Contribution to in-class discussions and problem-solving

processes

14 %5

’ Laboratory

Application (Oral Examination):

‘ Field Work

Special Course Internship (Work Placement)

Quizzes/Studio Critics:

« Content: Comprehensive questions covering all topics studied until

the exam week

e Enrmat- In-nerenn Miiltinle-chnire chart miiz (510 minite)
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« Detailed Evaluation Criteria:
-Ability to solve problems using matrix notations

-Ability to clearly and coherently express the solution process and the
obtained results

Homework Assignments:

Presentations/Jury:

Project:

Seminar/Workshop

Midterm

« Content: Comprehensive questions covering all topics studied until the
exam week

« Format: In-person. Examination (90 minutes)
+ Detailed Evaluation Criteria:

-Demonstration of understanding of the fundamental concepts of linear
models

-Ability to solve linear model problems using matrix and statistical
methods

-Ability to transfer knowledge and skills of linear models to applied data
analysis

Final Examination:

« Content: Comprehensive questions covering the entire course
content

« Format: In-person. Examination (90 minutes)

Percentage of In-Term Studies

Percentage of Final Examination

TOTAL

WEEKS COURSE OUTLINE Related Preparation
Lecture: Some basic matrix operations used in linear|ll. Reading on vector spaces, subspaces, and linear
models, transpose, and vector notations. ransformations. Source: Textbook, pp. 1-26.

Quick Practice (5 minutes): Students will practice

taking the transpose of a matrix, writing vector

1 notations, and performing simple matrix

multiplications.

In-Class Discussion (5 minutes): Discussion on ho

matrix operations and vector notations help express

linear models in a clearer and more compact form.

Lecture: Orthogonality and inverses of matrices used(fl. Reading on selected topics such as generalized inverses,
in linear models, eigenvalues, eigenvectors, and/figenvalues, eigenvectors, spectral decomposition, partitioned
Spectral decomposition. atrices, and the Kronecker product of matrices. Source:
Quick Practice (5 minutes): Students will check thelflrextbook, pp. 26—35.
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orthogonality of a matrix, compute its inverse, and
calculate its eigenvalues and eigenvectors.

In-Class Discussion (5 minutes): Discussion on the
fundamental roles of orthogonality, matrix inversion,
and eigenvalue—eigenvector concepts in simplifying
mathematical computations.

Lecture: Positive definite matrices, matrix rank, trace,
land idempotent matrices used in linear models.

Quick Practice (5 minutes): Students will calculate
the rank and trace of a small matrix and check whethe
it is idempotent.

In-Class Discussion (5 minutes): Discussion on the
fundamental importance of rank, trace, and idempoten
matrices in linear algebra and the convenience they
provide in solving different problems.

Quiz 1 (15 minutes): Short quiz on the topics covered
at the end of the class.

. Reading on positive definite matrices, matrix rank, trace, and
dempotent matrices. Source: Textbook, pp. 36-49.

Lecture: The use of the normal, chi-square, t, and
F distributions in linear models, and the
distribution of quadratic forms.

Quick Practice (5 minutes): Solving example
problems involving the t, chi-square, and F
distributions.

In-Class Discussion (5 minutes): Discussion on
the situations in which the normal, chi-square, t,
land F distributions are applied.

. Reading on the use of the normal, chi-square, t, and F
istributions and the distribution of quadratic forms. Source:
extbook, pp. 81-106.

Quick Practice (5 minutes): Students will calculate
the expected values and variances of quadratic forms
using simple matrix and vector examples.

In-Class Discussion (5 minutes): Discussion on the
applications of quadratic forms.

Quiz 2 (15 minutes): At the end of the lecture, a shor
quiz will be administered covering the topics presented
in class.

. Reading on the expected value and variance of quadratic
orms, and on the independence of quadratic forms. Source:
ourse Textbook, pp. 106-119.

Lecture: Examples of linear models (simple and
multiple explanatory variable linear models, design
models, variance components and mixed models,
random coefficient models, and measurement error
models).

Quick Practice (5 minutes): Building and
interpreting simple and multiple linear regression
models using small datasets.

In-Class Discussion (5 minutes): Discussion on
applications of different types of linear models in
\various disciplines (economics, engineering, social
sciences).

. Reading on examples of linear models. Source: Textbook, pp.
23-140.

Lecture: Parameter estimation in linear models
(parameter estimation in full-rank and less-than-full-
rank models).

Quick Practice (5 minutes): Students will compute]
parameter estimates for both full-rank and less-than-|
full-rank models.

In-Class Discussion (5 minutes): Discussion on the
differences between full-rank and less-than-full-ran
models in terms of reliability and interpretability of the
results.

. Reading on parameter estimation. Source: Textbook, pp. 141-
56.

Midterm 1

eview all of the topics covered up to the exam week.

Lecture: Hypothesis testing in linear models
(hypothesis testing in the full-rank model,
derivation of the likelihood ratio test statistic using
the Lagrange multipliers method).

Quick Practice (5 minutes): Formulating a
hypothesis in a full-rank regression model and
calculating the likelihood ratio test statistic.
In-Class Discussion (5 minutes): Discussion on
why hypothesis testing is important for evaluating
the significance of parameters in the model.

. Reading on hypothesis testing in the full-rank model and the
erivation of the likelihood ratio test statistic using the Lagrange
ultipliers method. Source: Textbook, pp. 181-190.

10

Lecture: Alternative representations of the likelihood
ratio test statistic and hypothesis testing in less-than-

full-rank models.

. Reading on alternative representations of the likelihood ratio
est statistic and hypothesis testing in less-than-full-rank models.
ource: Textbook, pp. 190-201.

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

Sayfa: 8/12



Quick Practice (5 minutes): Solving example
questions related to the likelihood ratio test and full-
rank models.

In-Class Discussion (5 minutes): Discussion of the
lexample solutions.

Quiz 3 (25 minutes): A short quiz covering the
topics presented in Weeks 8 and 9 will be
ladministered.

Lecture: Confidence intervals (confidence intervals infll. Reading on confidence intervals. Source: Textbook, pp. 201
full-rank and less-than-full-rank models). 08.

Quick Practice (5 minutes): Calculating a 95%

confidence interval for a parameter in a full-rank model

using a small dataset, followed by examining the|

challenges of obtaining confidence intervals in a less-

than-full-rank model.

In-Class Discussion (5 minutes): Discussion on wh

constructing confidence intervals is more difficult in

less-than-full-rank models.

Lecture: Some applications of linear models . Reading on some applications of linear models. Source:
(prediction intervals, tolerance intervals). extbook, pp. 208-213.
Quick Practice (5 minutes): Calculating a

prediction interval for a specific observation in a

linear model using a small dataset, followed by

12 demonstrating how tolerance intervals are

determined.

In-Class Discussion (5 minutes): Discussion on

the role of prediction intervals in forecasting future

\values and the role of tolerance intervals in

assessing the variability within a dataset.

11

Lecture: The calibration problem, identity of linear . Reading on the calibration problem, identity of linear models,
models, and hypotheses of parallelism and (Bnd hypotheses of parallelism and intersection in simple linear
intersection in simple linear models. odels. Source: Textbook, pp. 213-223.

Quick Practice (5 minutes): Testing the
hypotheses of parallelism and intersection for two
13 different regression lines with the same dependent
variable using a small dataset.

In-Class Discussion (5 minutes): Discussion on
how the hypotheses of parallelism and intersection
are used in calibration problems and in evaluating
whether models are identical.

Lecture: Estimation of the intersection point, . Reading on estimation of the intersection point, optimal
optimal design, and the analysis of variance table. esign, and the analysis of variance table. Source: Textbook, pp.
Quick Practice (5 minutes): Estimating the 23-233.

intersection point of two straight lines using a
small dataset and calculating its confidence
interval.

14 In-Class Discussion (5 minutes): Discussion on
why uncertainties arise in the estimation of the
intersection point and how data design influences
these uncertainties.

Quiz 4 (20 min): Administration of a short quiz
at the end of the lecture covering the topics
discussed in class.

15 Lecture: Problem solving and general review. . Reading studying the problems section. Source: Textbook, pp.
44-250.
16 Final eview all of the topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 3

Laboratory

Application
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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)

25

Final (Examination Duration + Examination Prep. Duration)

25

Total Workload

Total Workload / 30(h)

ECTS Credit

Ders (")érenim Ciktis1 & Program Ciktis1 Matrisi
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PC-1 Istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini,
alanla ilgili  problemleri  tanimlama,
modelleme ve ¢Oziim liretmede
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 segilmesi,
verinin  diizenlenmesi Ve yorumlanmasi
stireclerinde  yeterlilik gosterecek ve bu
problemlerin ¢ézimiinde gerekli analiz ve
modelleme yontemlerini segip
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 iriinii
istatistiksel bakis acisiyla analiz  edip
yorumlayabilecek ve karsilagtiklari 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 yaklagimla, farkl
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 istatistik alaminda yaygm olarak
kullanilan en az bir programlama dili ile
bilgisayar ve yapay zeka teknolojilerini,
problemleri ¢6zmek, veri analizi yapmak ve
simiilasyonlar gerceklestirmek i¢in
kullanabileceklerdir.

Use at least one programming language and
computer and artificial  intelligence
technologies widely employed in statistics
for problem-solving, data analysis, and
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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 icin 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 aragtirmalarini ve mesleki
faaliyetlerini yiriitiirken dogabilecek
hukuksal sonuglar1 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,
ispatlari, arasgtirmalari ve problem
¢oziimlerini,  istatistiksel terminoloji
kullanarak tiim paydaglara Tirkge ve
Ingilizcede sozlii ve yazili 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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