FAKULTE / ENSTIiTU ADI

DERS BILGi FORMU
Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIM DALI ADI

Istatistik

DERSIN ADI

Zaman Serileri

DERSIN KODU

1ST4211

YEREL KREDIiSi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Zorunlu @istatistik Lisans Programi

DERSIN KATEGORISI

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK
BiRiM

Istatistik Boliimii

DERSIN KOORDINATORU

Elif TUNA

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, d6grencilerin tek degiskenli zaman serisi modellerinin tekniklerini ve
bilesenlerini anlamalarini, uygulamali zaman serileri lizerine giincel literatiirle tanigsmalarini
ve alandaki son gelismeleri takip etmelerini saglamaktir. Kurs ayrica zaman serisi analizinde
karsilasilan sorunlarin ¢oziimiinde R ve Excel'in kullanimin1 gdstermeyi amaglamaktadir. Bu
kapsamda, zaman serilerinde potansiyel sorunlarin belirlenmesi ve arastirilmasi ile
yontemlerin ekonomik verilere uygulanmasi vurgusu yapilarak, hem duragan hem de
duragan olmayan tek degiskenli zaman serisi modelleri incelenmektedir.

DERSIN iCERIiGI

Kavramlar ve veri doniistiirme; indeks sayilari; ayristirma metodlart; hareketli ortalamalar;
iissel diizlestirme yontemleri; Box-Jenkins metodolojisi ve uygulamalari; gelecek tahmini ve
uygulamalar.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabu:
Egrioglu,Erol., Bas, Eren, Zaman Serileri Ongorii Yontemleri (R Uygulamali),
1.Basim, Nobel Yayinlari, 2020

Zorunlu Kaynaklar:

[1] Hyndman, Rob J.,Athanasopoulos, George. Forecasting: Principles and Practice. 3rd ed.,
OTexts: Melbourne, Australia, 2021.

[2] Montgomery, Douglas C. , Jennings, Cheryl L. , Kulahci, Murat., Introduction to Time
Series Analysis and Forecasting, 3rd Edition, Wiley,2024

[3] Cleff, T., Time Series and Indices. In: Applied Statistics and Multivariate Data Analysis
for Business and Economics. Springer Texts in Business and Economics. Springer, 2025

Onerilen Kaynaklar:
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Chatfield, Chris., Xing, Haipeng, The Analysis of Time Series, Seventh Edition, CRC Press,
2019

Bu dersi basariyla tamamlayan 6grenciler,

1. Ogrenciler zaman serisi tekniklerinin uygulanmasi ve bunlara bagl 6ngorii
yapabilme yetisini kazanabileceklerdir.

2. Zaman serileri verilerine uygun tek degiskenli unsurlara hakim

Ders Ogrenim Ciktilari olabileceklerdir.

Tek degiskenli yontemlerden elde edilen sonuglar1 yorumlayabilecektir.

Bagindan sonuna kadar bagimsiz bir sekilde zaman serileri projesini

ytritebileceklerdir.

Zaman serileri ile ilgili bilgisayar programlarim kullanabileceklerdir.

DEGERLENDIRME SiSTEMi

Etkinlikler Say1 Katki Pay1

Devam/Katilim:
e igerik: Ogrencilerin derse devam etmeleri ve katilmalari

e  Detayh Degerlendirme Kriterleri:

- Derse aktif katilim ve soru sorma
- Sinmif-i¢i tartigmalara ve problem ¢6zme siireglerine katki
saglayabilme

Laboratuvar: H H

Uygulama (Sozlii Sinav):

e igerik: Ogrencilerden linger cebir dersinin temel kavramlarmi
aciklamalarinin ve uygulamali bir soruya ¢dziim Onerisi sunmalarinin
istenmesi

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

e  Detayh Degerlendirme Kriterleri:

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

’ Arazi Calismasi H H

Derse Ozgii Staj

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

e  Format: Yiiz yiize. Coktan segmeli kisa sinav (5-10 dakika) 4 %630

e Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢ozebilme

e icerik: Derste islenen temel kavramlarin elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinlerarasi
alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi

e  Format: Yazili raporlar ve grup sunumlari
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e Detayh Degerlendirme Kriterleri:

- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde
yazabilme

- Kavramlarin uygulamadaki drneklerini bulabilme

- Uygulamali diisiinebilme, yorumlama ve gerekgelendirme
stireclerinin yiiriitiilebilmesi

e icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin
ve grup sunumlari yapmalarinin istenmesi

e  Format: Grup sunumlari

e Detayh Degerlendirme Kriterleri:

-Ogrenilen konularin dogru bir sekilde agiklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi

proje 6nerisi (TUBITAK 2209 A/B) yazmalarmin istenmesi
e  Format: Yazili raporlar ve grup sunumlari

e  Detayh Degerlendirme Kriterleri:

-Ozgiin bir arastirma konusunun bulunabilmesi
-Bir arastirma 6nerisinin bilimsel ilkeler ve ilgili kilavuzlar
dogrultusunda yazilabilmesi

Sunum/Jiiri:

Seminer/Workshop H

Ara Smavlar:
e icerik: Sinav haftasma kadar islenen konularin tiimiinii kapsayan
kapsamli sorular

e Format: Yiiz ylize. Sinav (60 dakika)

1 %30
e Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlariin anlagildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi
Final:
e  icerik: Dersin tiim igerigini kapsayan kapsamli sorular
e Format: Yiiz yiize. Sinav (90 dakika)
e  Detayh Degerlendirme Kriterleri:
. N . . 1 %40
-Derste iglenen tiim konularin derinlemesine kavranmig 0
oldugunun gosterilmesi
-ileri diizey problem ¢6zme becerilerinin kullanilabilmesi
‘ Dénem ici Calismalarin Basar1 Notuna Katkisi H %60
‘ Final Smavinin Basar1 Notuna Katkisi H %40 .
‘ TOPLAM %100 l

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

Proje:
e icerik: Ogrencilerden akademik dénem sonunda teslim edilecek bir
HAFTALAR[KONULAR On Hazirlik |
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Konu Anlatimi: Temel kavram ve tanimlar, zaman serisi
nedir, zaman serisi analizi ve amaglar1

Smif-ici Uygulama (5 dk.): Ornek zaman serileri verileri
gdsterimi yapilmasi

Simif-ici Tartisma (5 dk.): Zaman serisi kavrami, giiniimiizdeki
6nemi, giincel yasamda en ¢ok kullanilan zaman serileri ile ilgili
tartisma yapilmasi

Temel Kavram ve tanimlar, zaman serisi
nedir, zaman serisi analizi ve amaglari
boliimlerinin okunmasi, Kaynak: Ders
Kitabi, 1-5

Konu Anlatimi: indeksler, basit ve bilesik esasli indeksler

Simif-ici Uygulama (10 dk.): Basit ve bilesik esasli indekslerin
hesaplanmast

Sif-ici Tartisma (10 dk.): Indekslerin, TEFE ve TUFE gibi
onemli indekslere iligkin tartisma yapilmasi, yanlis yorumlarin|
diizeltilmesi.

Indeksler, Basit ve bilesik esasl indeksler
boliimiiniin  incelenmesi, Kaynak: [3],
453-469

Konu Anlatimi: Zaman serilerinin bilesenleri ve zaman serisi
grafikleri

Simif-ici Uygulama (10 dk.): Zaman serisi grafiklerine
ornekler, mevsimsel zaman serisi grafikleri, serpilme
diyagramlari, gecikme diyagramlari, otokorelasyon grafiklerine
6rneklerin yapilmasi

Simif-i¢i Tartisma (5 dk.): Zaman serisi grafiklerine drnekler
incelenerek zaman serisinin bilesenleri, mevsimsel olup
olmadig1, serinin modellenip modellenemeyecegi konusunda
tartisma yapilmast

Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari
liceren bir kisa sinavin yapilmasi.

Zaman serilerinin bilesenleri, Zaman serisi
grafiklerine 6rnekler, mevsimsel zaman serisi|

grafikleri, Kaynak: Ders Kitabi, 5-19

serpilme diyagramlari, gecikme diyagramlari,

otokorelasyon grafikleri, Kaynak: [1],

Kisa Sinav 1: Zaman serilerinin bilesenleri
ve zaman serisi grafikleri, Kaynak: Ders
Kitabi, 5-19.

Konu Anlatimi: Temel 6ngorii yontemleri, zaman serilerinde
ayristirma yontemleri

Smif-i¢ci Uygulama (30 dk.): Naive yontem, mevsimsel naive
lyontem, ortalama yoOntemi, temel ayrigtirma yontemlerine
iliskin 6rneklerin yapilmasi.

Sinif-ici Tartisma (10 dk.): Zaman serisi bilesenlerine gore
hangi 6ngorli yonteminin, hangi ayristirma yOnteminin tercih
edilmesi gerektigine dair tartisma yapilmast

Temel  Ongoérii  yontemleri, zaman
serilerinde ayrigtirma yontemleri, Kaynak:
Ders Kitabi, 31-44

Zaman serileri ayristirmasi, Kaynak: [1]

Konu Anlatimi: Veri doniistirme ve diizlestirme, hareketli
ortalamalar, klasik ayrigtirmalar, STL ayristirmas,

Simif-i¢i Uygulama (30 dk.): Hareketli ortalamalar ve temel
ayristirma yontemlerine iliskin 6rneklerin yapilmasi.

Simif-ici Tartisma (10 dk.): Zaman serisi bilesenlerine gére
hangi 6ngdrii yonteminin, hangi ayristirma yonteminin tercih
edilmesi gerektigine dair tartigma yapilmast

Temel  Ongérii  yontemleri, zaman
serilerinde ayrigtirma yontemleri, Kaynak:
Ders Kitabi, 31-44

Zaman serileri ayristirmasi, Kaynak: [1],
3.boliim (online baskida sayfa numarasi
bulunmuyor. Html dosyas1)

Konu Anlatimi: Ongérii yontemleri sonuglarinin  analiz
edilmesi, kalint1 analizi, 6ngorii  performansinin
degerlendirilmesi, veri parcalama ve capraz gegcerlilik
lyontemleri

Siif-ici Uygulama (40 dk.): R programinda zaman serisi
ornekleri iizerinde kalinti analizi, 6ngdrii performansini
degerlendirme ve c¢apraz gecerlilik yontemlerine iligkin
6rneklerin yapilmasi.

Simif-ici Tartisma (10 dk.): Zaman serisi bilesenlerine gére
kullanilan ~ Ongdrii  yOnteminin, ayristrma  yOnteminin
basarisinin degerlendirilmesi ve uygun yonteme karar verme
lkonusunda tartigma yapilmasi.

Kisa Smav 2 (15 dk.): Ders sonunda, derste islenen konulari

liceren bir kisa sinavin yapilmasi.

Ongorii  yontemleri sonuglarmin  analiz
edilmesi, Kaynak: Ders Kitabi, 57-72
Zaman serileri ayristirmasi, Kaynak: [1], 5.
boliim (online baskida sayfa numarasi
bulunmuyor. Html dosyast)

Kisa Smav 2: (Ongérii yontemleri
sonuglarinin analiz edilmesi) Kaynak: Ders
Kitabi, 57-72
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Konu Anlatimi: Zaman serileri i¢in regresyon yontemleri, 1. Zaman serileri igin regresyon yontemleri,
trend iceren serilerde regresyon yontemleri, lineer trend, Kaynak: Ders Kitabi, 79-86
karesel trend, kiibik trend. 2. Zaman serileri igin regresyon yontemleri,
Kaynak: [1], 7. bolim (online baskida sayfa
Smif-ici Uygulama (40 dk.): R programinda zaman serisi numarasi bulunmuyor. Html dosyasi)
7 ornekleri iizerinde regresyon modellerinin tahmin edilmesi,
6rneklerinin yapilmasi.
Sif-ici Tartisjma (10 dk.):Trend igeren zaman serisi
orneklerinde hangi modelin uygun olduguna dair tartigmal
lyapilmast.
8 l/Ara Smav 1 Sinav haftasina kadar islenen konularin tiimiiniin
tekrar edilmesi
Konu Anlatimi: Zaman serileri i¢in regresyon yontemleri,listel 1. Zaman serileri igin regresyon yontemleri,
trend, ters regresyon modeli, trend ve mevsimsellik igeren Kaynak: Ders Kitabi, 86-96.
serilerde regresyon modelleri, gosterge degiskenli regresyon
modeli. 2. Zaman serileri igin regresyon yontemleri, 7.
Bolim, Kaynak: [1].
9 Simif-ici Uygulama (40 dk.): R programinda zaman serisi
ornekleri tizerinde regresyon modellerinin tahmin edilmesi,
orneklerinin yapilmasi.
Simf-i¢ci Tartisma (10 dk.): trend igeren/ icermeyen|
mevsimsel/mevsimsel olmayan zaman serisi orneklerinde hangi
imodelin uygun olduguna dair tartigma yapilmasi.
Konu Anlatimi: Ustel diizlestirme yontemleri, basit {istel 1. Ustel diizlestirme yontemleri, Kaynak:
diizlestirme, Holt-Winters Ustel diizlestirme Ders Kitabi, 113-122.
2. Zaman serileri igin regresyon yontemleri, 8.
Simif-ici Uygulama (40 dk.): Zaman serileri iizerinde boliim ,Kaynak: [1].
bilesenlerine goére uygun diizlestirme yontemi uygulamasinin
10 lyapilmasi.
Simif-ici Tartisma (10 dk.): trend iceren/ igermeyen|
mevsimsel/mevsimsel olmayan zaman serisi 6rneklerinde hangi|
diizlestirme yonteminin uygulanmasi gerektigine dair tartismanin|
apilmasi.
Konu Anlatimi: Holt-Winters toplamsal ve g¢arpimsal fistel 1. Ustel diizlestirme yéntemleri, Kaynak:
diizlestirme yontemleri, Otomatik Ustel diizlestirme yontemi- Ders Kitabi, 122-134
ETS 2. Zaman serileri igin regresyon yontemleri,
Kaynak: [1], 8. boliim (online baskida sayfa
Siif-ici Uygulama (40 dk.): Zaman serileri {izerinde numarasi bulunmuyor. Html dosyas1)
bilesenlerine gore uygun diizlestirme yontemi uygulamasinin 3. Kisa Smav 3: Ongérii yontemleri
yapilmast. sonuglarinin analiz edilmesi Kaynak: Ders
11 Kitabi, 113-134
Simif-ici Tartisjma (10 dk.): trend igeren/ igermeyen
mevsimsel/mevsimsel olmayan zaman serisi Orneklerinde
hangi diizlestirme yonteminin uygulanmasi gerektigine dair
tartismanin yapilmasi.
Kisa Smav 3 (15 dk.): Ders sonunda, derste iglenen konulari
iceren bir kisa sinavin yapilmasi.
Konu Anlatimi: Mevsimsel olmayan otoregresif biitiinlesik 1. ARIMA modelleri, Kaynak: Ders Kitabi,
hareketli ortalamalar modelleri, ARMA ve ARIMA modelleri, 149-160
Birim kok testleri, parametrelerin tahmin edilmesi 2. ARIMA modelleri, 9. bolim Kaynak: [1]
Sinif-ici  Uygulama (40 dk.): Zaman serileri {iizerinde
12 bilesenlerine gére uygun ARIMA modelinin tahminine iliskin
uygulama yapilmast.
Simif-i¢ci Tartisma (10 dk.): mevsimsel/mevsimsel olmayan
zaman serisi Orneklerinde hangi tahmin ydnteminin
uygulanmasi gerektigine dair tartigmanin yapilmasi.
Konu Anlatimi: Mevsimsel otoregresif biitiinlesik hareketli 1. ARIMA modelleri, Kaynak: Ders Kitabi,
ortalamalar modelleri, ARIMA modelleri, Otomatik ARIMA 166-175
ve SARIMA ydntemi 2. ARIMA modelleri, 9. bolim Kaynak: [1],
13 3. Kisa Smav 4 Ongoéri yontemleri

Simif-ici Uygulama (40 dk.): Zaman serileri iizerinde
bilesenlerine gére uygun ARIMA ve /veya SARIMA
imodelinin tahminine iliskin uygulama yapilmasi.

sonuglarinin analiz edilmesi Kaynak: Ders
Kitabi, 149-175

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

Sayfa: 5/14



Siif-ici Tartisma (10 dk.):

dair tartismanin yapilmast.

liceren bir kisa sinavin yapilmasi.

mevsimsel

orneklerinde hangi tahmin yonteminin uygulanmasi gerektigine

Kisa Smav 4 (15 dk.): Ders sonunda, derste islenen konulari

Konu Anlatimi: Dinamik Regresyon Modelleri, Ileri doniik 1. Dinamik regresyon modelleri, Kaynak: 10.
tahminler, stokastik ve deterministic trend, gecikmeli boliim [1].
tahminciler
Simif-i¢i Uygulama (40 dk.): Zaman serileri {izerinde ileri
14 doniik tahminleme icin 6rnekler yapilmasi
Simif-ici Tartisma (10 dk.): zaman serisi Orneklerinde
bilesenlerine goére hangi ileri doniik tahmin ydnteminin
uygulanmasi gerektigine dair tartigmanin yapilmasi.
Konu Anlatimi: Ge¢gmis konularin tekrari 1. Kaynak: Ders Kitab1:1-175

uygulama sorular1 ¢oztimii

Simif-ici Uygulama (40 dk.): Zaman serileri tizerinde 6rnek

15
Smif-ici Tartisma (10 dk.): Incelenen zaman
o6rneklerinde bilesenlerine gore hangi ayristirma, hangi tahmin
iyva da hangi ileri doniik tahmin yonteminin uygulanmasi
gerektigine dair tartismanin yapilmasi.
16 Final Islenen konularm tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Toplam lsyiikii

Etkinlikler Say1 Siiresi
(Saat)
L s

Ders Saati 42
| Laboratuar H H H
Uygulama (sozlii Sinav) H H H
| Arazi Calismasi H H H
Simif Dis1 Ders Caligmasi H 14 H 5 H 0
| Derse Ozgii Staj H H H
Odev H H H
| Kiiciik Smaviar/stadyokriigi | 4 | 5 H 20
Projeler H H H
| sunum / Seminer H H H
e I ° N
|
Hurik Saresh ' P N
‘ Toplam is yiikii: H 152
Toplam s yiikii / 30(s): H 5.06
AKTS Kredisi: >

COURSE INFORMATION FORM
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FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Department of Statistics

TITLE OF COURSE

Time Series

1ST4211

3

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

none

SEMESTER

Fall

COURSE LANGUAGE

Turkish, English

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Statistics (230 English)

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Statistics

COURSE COORDINATOR

Elif Tuna

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to enable students to comprehend the techniques and components of
univariate time series models, to become acquainted with the current literature on applied
time series, and to follow recent developments in the field. The course further seeks to
demonstrate the use of R and Excel in addressing problems encountered in time series
analysis. Within this scope, both stationary and non-stationary univariate time series
models are examined, with emphasis on identifying and investigating potential issues in
time series and applying the methods to economic data.

COURSE CONTENT

Concepts and data transformation; index numbers; decomposition methods; moving
averages; exponential smoothing techniques; Box—Jenkins methodology and applications;
forecasting and applications.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Egrioglu, Erol., Bas, Eren., Zaman Serileri Ongorii Yontemleri R Uygulamali,
1.Basim , Nobel Yaynlari, 2020

Required Books:

[1] Hyndman, Rab J.,Athanasopoulos, George. Forecasting: Principles and Practice. 3rd
ed., OTexts: Melbourne, Australia, 2021.

[2] Montgomery, Douglas C., Jennings, Cheryl L., Kulahci, Murat., Introduction to
Time Series Analysis and Forecasting, 3rd Edition, Wiley,2024

[3] Cleff, T. Time Series and Indices. In: Applied Statistics and Multivariate Data
Analysis for Business and Economics. Springer Texts in Business and Economics.
Springer, 2025

Recommended Books:

Chatfield, Chris., Xing, Haipeng, The Analysis of Time Series, Seventh Edition, CRC
Press, 2019
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Upon successful completion of the course, students will be able to
1. Apply time series techniques and perform forecasting.
2. Master univariate components appropriate for time series data.
3. Interpret results obtained from univariate methods.
4. Independently carry out a time series project from beginning to end.
5. Utilize computer software relevant to time series analysis.

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

e  Format: Face-to-face multiple-choice quiz (5-10 minutes) 4 9630

e Detailed Assessment Criteria:

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

Homework Assignments:

e  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

e  Format: Written reports and group presentations
e Detailed Assessment Criteria:
-Ability to logically and accurately demonstrate the problem-solving

process
-Ahilitv tn find nractical pxamnlec nf the coneente
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- Ability to carry out processes of applied thinking, interpretation, and
justification

Presentations/Jury:

e 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

e  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

Project:

Seminar/Workshop

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

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

e 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

Content: Comprehensive questions covering the entire content of the
course

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

Detailed Assessment Criteria:

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

Percentage of In-Term Studies H %60 ‘

Midterms:

Percentage of Final Examination H %40 ‘

TOTAL %100
WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
1 Lecture: Basic concepts and definitions, what is a 1. Reading of the sections on fundamental concepts and
time series? Time series analysis and its purposes definitions, what time series are, time series analysis,
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Quick Practice (5 min.): Display sample time
series data

In-Class Discussion (5 min.): Discussion on
theconcept of a time series, its current importance,
and the most commonly used time series in daily
life

and its objectives. Source: Coursebook 1-5.

Lecture: Indexes, Simple and Composite Indexes

Quick Practice (10 min.): Calculating Simple and
Composite Indexes

In-Class Discussion (10 min.): Discussing important
indexes such as the WPI and CPI, and correcting
misinterpretations.

Indexes, Simple and Composite Based Indexes,Source:
[3], 453-469

Lecture: Components of time series and time series
graphs

Practice (10 min.): Examples of time series graphs,
seasonal time series graphs, scatter plots, lag
diagrams, and autocorrelation graphs will be created.

In-Class Discussion (5 min.): Examples of time
series graphs will be examined and discussion will be
held on the components of the time series, whether it
is seasonal, and whether the series can be modeled.

Quiz 1 (15 min.): A quiz will be administered at the
end of the lesson covering the topics covered in the
course.

Components of time series, examples of time series
graphs, seasonal time series graphs, Source:
Coursebook, 5-19

Scatter plots, lag diagrams, autocorrelation graphs,
Chapter 2 ,Source: [1],

Quiz 1: (Components of time series and time series
graphs) Source: Coursebook, 5-19.

Lecture: Basic forecasting methods,
decomposition methods for time series

Practice (30 min.): Examples of the naive
method, the seasonal naive method, the averaging
method, and basic decomposition methods.

In-Class Discussion (10 min.): Discussion on
which forecasting method and decomposition
method should be preferred based on time series
components.

Basic forecasting methods, time series decomposition
methods. Source: Coursebook, 31-44.

Time series decomposition, Source: Chapter 3[1].

Lecture: Data transformation and smoothing,
moving averages, classical decompositions, STL
decomposition.

Practice (30 min.): Examples of moving averages
land basic decomposition methods.

In-Class Discussion (10 min.): Discussion on
which forecasting method and decomposition
method should be preferred based on time series
components.

Basic  Forecasting Methods, Time  Series
Decomposition Methods, Source: Textbook, pp. 31-
44

Time Series Decomposition, Source: Chapter 3 [1].

Lecture: Analyzing the results of forecasting
methods, residual analysis, evaluating forecasting
performance, data decomposition, and cross-
validation methods.

Practice (40 min.): Performing examples of residual
analysis, evaluating forecasting performance, and
cross-validation methods on time series samples in
the R program.

In-Class Discussion (10 min.): Evaluating the
success of the forecasting method and
decomposition method used based on time series
components, and discussing how to decide on the
appropriate method.

Analyzing the Results of Forecasting Methods,
Source: Coursebook, 57-72

Time Series Decomposition, Source: Chapter 5 [1].

Quiz 2: Analyzing the Results of Forecasting
Methods,Source: Coursebook, 57-72.
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Quiz 2 (15 min.): Conducting a quiz at the end of
the lesson covering the topics covered in the course.

Lecture: Regression methods for time series,
regression methods for trending series, linear trend,
quadratic trend, cubic trend.

Practice (40 min.): Estimating regression models
on time series samples in R and providing examples.

In-Class Discussion (10 min.): Discussing which
model is appropriate for trending time series
samples.

1. Regression Methods for Time Series, Source:
Textbook, pp. 79-86

2. Regression Methods for Time Series, Source: Chapter
711

Midterm 1

epetition of all topics covered until the exam week

Lecture: Regression methods for time series,
exponential trend, inverse regression model,
regression models for series with trends and
seasonality, regression model with indicator
\variables.

Practice (40 min.): Estimating regression models
on time series samples in R and creating examples.

In-Class Discussion (10 min.): Discussing which
model is appropriate for seasonal and non-seasonal
time series samples with or without trends.

1. Regression Methods for Time Series, Source:
Textbook, pp. 86-96

2. Regression Methods for Time Series, Source: Chapter
7[1].

10

Lecture: Exponential smoothing methods, simple
exponential smoothing, Holt-Winters exponential
smoothing

Practice (40 min.): Applying the appropriate
smoothing method to time series based on their
icomponents.

In-class discussion (10 min.): Discussing which
smoothing method should be applied to seasonal and
non-seasonal time series samples with or without
trends.

1. Exponential smoothing methods, Source:
Coursebook,113-122

2. Regression methods for time series, Source: Chapter 8

[1].

11

Lecture: Holt-Winters additive and multiplicative
exponential ~ smoothing ~ methods,  Automatic
Exponential Smoothing Method - ETS

Practice (40 min.): Applying the appropriate
smoothing method to time series based on their
lcomponents.

In-Class Discussion (10 min.): Discussing which
smoothing method should be applied to seasonal and
non-seasonal time series samples with or without
trends.

Quiz 3 (15 min.): A quiz covering the topics covered
in class will be administered at the end of the lesson.

1. Exponential smoothing methods. Source: Textbook,
pp. 122-134.

2. Regression methods for time series. Source: [1],
Chapter 8 (no page numbers in the online edition;
HTML file).

3. Quiz 3: Analysis of forecasting method results. Source:
Textbook, pp. 113-134.

12

Lecture: Nonseasonal autoregressive integrated
moving average models, ARMA and ARIMA
models, unit root tests, parameter estimation

Practice (40 min.): Practice estimating the
appropriate ARIMA  model based on the
components of time series.

In-Class Discussion (10 min.): Discuss which
forecasting method should be applied to
seasonal/nonseasonal time series examples.

1.  ARIMA modelleri, Kaynak: Ders Kitabi, 149-160

2. ARIMA modelleri, Chapter 9 [1]

13

Lecture: Seasonal autoregressive integrated moving
average models, ARIMA models, Automatic
IARIMA and SARIMA methods

1.  ARIMA models, Source: Textbook, pp. 166-175

2. ARIMA models, Source: [1], Chapter 9 (page number not
available in the online edition. HTML file)
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Practice (40 min.): Practice estimating the

appropriate ARIMA and/or SARIMA model based 3. Quiz 4: (Analyzing the results of forecasting methods)
on the components of time series. Source: Textbook, pp. 149-175

In-Class Discussion (10 min.): Discuss which
forecasting method should be applied to seasonal
time series samples.

Quiz 4 (15 min.): A quiz covering the topics

covered in class will be administered at the end of

the lesson.

Lecture: Dynamic Regression Models, Forward 1. Dynamic regression models, Source: Chapter 10 [1].
Forecasting, Stochastic and Deterministic Trend,

Lagged Forecasters

Practice (40 min.): Creating examples for

14 forward forecasting on time series
In-Class Discussion (10 min.): Discussing which
forward forecasting method should be applied to
time series examples based on their components.
Lecture: Review of past topics 1. Kaynak: Coursebook:1-175
Practice (40 min.): Solutions to sample practice
problems on time series
15 In-Class Discussion (10 min.): Discussion on

which decomposition, forecasting, or forward-
looking forecasting method should be applied to the
time series examples examined, based on their
lcomponents.

16 Final eview of all topics covered.

ECTS WORKLOAD TABLE

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

Course Hours 42

Laboratory H H “

Application H H H

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) 10

Final (Examination Duration + Examination Prep. Duration) 10

Total Workload: H

Total Workload / 30(h): ||

ECTS Credit:
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PC-1 Istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini,
alanla ilgili  problemleri  tamimlama,
modelleme ve ¢ozim iiretmede
kullanabileceklerdir.

Use their theoretical and applied knowledge in
the science of statistics to identify, model, and
solve problems related to the field.

PC-2 istatistiksel problemlerin belirlenmesi,
uygun veri toplama yoéntemlerinin segilmesi,
verinin  diizenlenmesi ve yorumlanmasi
stirelerinde  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 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.

BC-4 Disiplinleraras: bir yaklasimla, farkli
alanlarda  edinmis  olduklart  bilgileri
sentezleyebileceklerdir.

Synthesise  knowledge
different disciplines
interdisciplinary approach

acquired  from
through an

BC-5 istatistik alaminda edindikleri bilgi
birikimlerini  ve istatistiksel  diisiinme
becerilerini, teorik istatistik, veri bilimi,
finansal istatistik, saghik bilimlerinde
istatistik gibi disiplin-igi ve disiplinleraras
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 zeka teknolojilerini,
problemleri ¢6zmek, veri analizi yapmak ve
simiilasyonlar gerceklestirmek i¢in
kullanabileceklerdir.
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Use at least one programming language and
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
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

BC-8 Bilimsel arastirmalarim1 ve mesleki
faaliyetlerini yiiriitiirken 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
bigcimde ¢alisabileceklerdir.

Work effectively both independently and as
part of a team.

PC-10 Istatistik alaninda giivenilir bilgi

kaynaklarina ulasarak literatiir taramasi

yapabilecek  ve akademik aragtirma

tasarlay1p yiirtitebileceklerdir.

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, aragtirmalar1  ve problem
¢Oziimlerini, istatistiksel terminoloji
kullanarak tiim paydaglara Tiirkce 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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