FAKULTE / ENSTITU ADI

DERS BiLGi FORMU
Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIM DALI ADI

istatistik

DERSIN ADI

Istatistiksel Simiilasyon

DERSIN KODU

1ST2092

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Bahar

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Secmeli @lstatistik Lisans Program

DERSIN KATEGORISi

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

istatistik Boliimii

DERSIN KOORDINATORU

Giilhayat GOLBASI SIMSEK

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, Ogrencilerin istatistikte kullanilan simiilasyon yontemleri ve
algoritmalarin1  6grenmesine, bu yontemlerin teorik temellerini kavrayarak cesitli
istatistiksel problemlerin ¢6ziimiinde uygulayabilmesine yardimci olmaktir.

DERSIN ICERIiGi

Simiilasyon Kavram ve Tanimlari; Rastgele Say1 Uretme Yontemleri; Sozde Rastgele
Sayilar Uretme; Kesikli Rastgele Degisken Uretmede Ters Déniisiim Yontemi; Poisson
Rastgele Degisken Uretme; Binom Rastgele Degisken Uretme; Kesikli Rastgele Degisken
Uretmede Kabul-Red Yontemi; Siirekli Rastgele Degisken Uretmede Ters Déniisiim
Algoritmas1; Normal Dagilimdan Siirekli Rastgele Degisken Uretme; Ustel Dagilimdan
Siirekli Rastgele Degisken Uretme (Box-Miiller Déniisiimii), Bazi tahmin edici elde etme
yontemleri

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilart

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

Ders Kitaplar:

[1] Sheldon M. Ross, Simiilasyon, Besinci Baski, Londra: Elsevier Science, 2012.

[2] Ankara Universitesi Fen Fakiiltesi Istatistik Boliimii. Modelleme ve Simiilasyon
Laboratuar. Ankara: Ankara Universitesi, 2011.

Onerilen Kaynak:
[1] Rubinstein, R. Y. ve Kroese, D. P. Simiilasyon ve Monte Carlo Yontemi. John Wiley &
Sons, 2016.

Bu dersi basariyla tamamlayan 6grenciler,

Simiilasyon kavrami, rastgele sayr iiretme yontemleri ve ilgili algoritmalar
hakkinda temel bilgi edinebileceklerdir.

Kesikli ve siirekli dagilimlardan rastgele sayilar iiretebileceklerdir.

R programi yardimiyla gesitli algoritmalar1 kodlayarak teorik bilgiyi uygulamaya
aktarabileceklerdir.
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Istatistik ve bilgisayar becerilerini bir araya getirerek disiplinler arasi problem
¢ozme yetkinligi kazanabileceklerdir.

Temel tahmin edici yOntemlerini Ogrenerek  parametre  tahmininde
uygulayabileceklerdir.

Farkl1 tahmin edicileri karsilagtirabileceklerdir.

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katki Pay1

Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalart
e Detayh Degerlendirme Kriterleri:
- Derse aktif katilim ve soru sorma
- Smuf-i¢i tartismalara ve problem ¢dzme siireglerine katki
saglayabilme

14 %5

| Laboratuvar: H H

| Uygulama (Sézlii Smav): H H

| Arazi Calismasi H H

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):

+  lcerik: Siav haftasma kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast

*  Format: Yiiz yiize. Coktan segmeli kisa sinav (5-10 dakika)

e Detayh Degerlendirme Kriterleri:
-Kesikli ve siirekli rasgele degiskenlerden say1 liretebilme
-Istatistiksel tahmin yontemlerini uygulayarak parametre tahmini
yapabilme.
-Farkli tahmin yontemlerini ve test istatistiklerini simiilasyon
sonuglarina gore karsilagtirabilme.

4 %025

| Odev: H H

| Sunum/Jiiri: H H

‘ Proje: H H

| Seminer/Workshop H H

Ara Smavlar:

+ lcerik: Smav haftasma kadar islenen konularin tiimiinii kapsayan
kapsamli sorular

*  Format: Yiiz yiize. Sinav (90 dakika)

*  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi 1 %30
-Bilgi ve becerilerini uygulamali ortamlara aktarabilme
-Teorik yaklagimlar: kodlama mantiiyla simiilasyon ortamina
aktarabilme.

+  Tgerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular

*  Format: Yiiz yiize. Smav (90 dakika)

*  Detayh Degerlendirme Kriterleri: 1 %40
-Dersin temel kavramlarinin anlasildiginin gosterilmesi

-Bilgi ve becerilerini uygulamali ortamlara aktarabilme
-Teorik yaklagimlar: kodlama mantiiyla simiilasyon ortamina

aktarabilme.
Donem i¢i Calismalarin Basari Notuna Katkisi H %60
Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM %100

Final:
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HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhik
Konu anlatimi: Simiilasyon kavram tanimlari ve Olgu-deneymodel-Slmﬁlagyon Lol
uygulama alanlari okunmas1 Kaynak Ders Kitabi [2], 6-17
1 Simif-i¢ci Tartisma (5 dk.): Simiilasyonun, gercek hayattal

dogrudan gézlemlenmesi zor veya maliyetli siirecleri anlamada ve
farkli senaryolar: test etmede neden &nemli oldugunun|
tartisiimasi.

Konu anlatimi: Rastgele say1 liretme yontemleri (S6zde-rastgele
sayr  iiretimi  “Rastgele sayilar tablosu”, Integrallerin|
Hesaplanmasinda Rastgele Sayilarin Kullanim)

Smif-ici Uygulama (5 dk.): Ogrencilere basit bir algoritma
(6rnegin lineer eslemeli yontem) ile sdzde-rastgele say1 liretiminin|
gosterilmesi ve bu sayilar kullanilarak bir fonksiyonun|
integralinin yaklagik hesaplanmasi.

Sinif-ici Tartisma (5 dk.): Rastgele say1 iiretme yontemlerinin|
istatistik icinde ve diger disiplinlerdeki kullanim alanlarryla ilgili
tartismanin yapilmasi.

Yapay Rastgele Sayr Uretimi ve
integrallerin Hesaplanmasinda Rastgele
Sayilarin Kullanimi konularmin okunmasi|
Kaynak: Ders Kitabi [1], 39-45

IKonu anlatimi: Siirekli : Dagilimlardan rasgele say1 iiretilmesi:
Kesikli rastgele degiskenden say1 iiretme yontemi (ters doniigiim|
lyOtemi)

Smmif-i¢ci Uygulama (5 dk.): R progrmar yardimi ile kesikli
dagilimlardan say: iiretilmesi

Simif-ici Tartisma [ dk):
Ters doniisim yOnteminin avantajlar1 (basitlik, genellik) ve
siirliliklar (hesaplama zorlugu) iizerine tartisma

Kisa Sinav 1 (25 dk.): Ders sonunda islenen konulara iligkin kisa|
sinavin yapilmasi

Kesikli Rastgele Degiskenden Say1 Uretme
Yontemi  (Ters Doniisim  Yontemi)
konusunun okunmasi, Kaynak: Ders Kitabi
[1] 47-52,

IKonu anlatinm :
liretilmesi

Bernoulli ve binom dagilimlarindan sayilarin

Sinifi-ici uygulama (5dk): R programi kullanilarak Bernoulli ve
Binom dagilimlarindan rastgele sayilar tiretilmesi uygulamalarinin
yapilmasi

Smif i¢i tartisma (5 dk): Bernoulli ve Binom dagilimlarindan
say1 liretiminin giindelik hayattaki uygulamalarinin tartigilmasi.

Bernoulli ve Binom Dagilimlarindan|
Sayilarin Uretilmesi konusunun okunmasi
Kaynak:Ders Kitab1, 52-54

Bir Boyutlu Kesikli Dagilimlar Kaynak:
Ders Kitab1 ,50-60

Konu anlatimi: Geometrik ve negative binom dagilimlarindan|
sayilarin iiretilmesi

Smif-i¢ci Uygulama (5 dk.): R programi yardimiyla farkls
parametreler i¢in Geometrik ve Negatif Binom dagilimlarindan|
rastgele sayilarin tiretilmesi

Simif-i¢ci Tartisma (5 dk.): Geometrik ve Negatif Binom
dagilimlarmin glindelik hayattaki uygulamalarinin (ilk basariyal
kadar deneme sayisi, iiretimde hata sayilar,.) tartigilmast.

Kisa Smav 1 (25 dk.): Ders sonunda islenen konulara iligkin kisal
smavin yapilmasi

Kaynak: Ders notlar1

IKonu anlatim : Poisson rastgele degisken tiretme

Sinif-ici Uygulama (5 dk): R programi yardimiyla Poisson
dagilimmdan rastgele sayilarin iretilmesi ve Ornek sonuglarin
6grencilerle birlikte yorumlanmasi.

Sinif-ici Tartisma (5 dk.): Poisson dagilimindan say1 iiretmenin
glindelik hayattaki kullanim alanlarinin  (trafik akisi, cagr
imerkezi, hata sayilar1 vb.) tartigilmasi

Poisson Rastgele Degiskeni Olusturm:
boliimiiniin okunmas: Kaynak: Ders Kitabi
19-22, 54-55

Konu anlatimi: Kesikli dagilimlardan say1 liretmede Kabul-Ret
yontemi ile sayilarm tretilmesi (yardimei dagilimdan &rnekleme,
kabul/ret kurali, hedef dagilima uygun sayilarin elde edilmesi).

Kabul-red teknigi boliimiiniin okunmasi
Kaynak: Ders Kitabi, 56-59
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Sinif-ici Uygulama (5 dk.): R programi kullanilarak Kabul-Ref
yontemi ile rastgele sayi lretilmesi ve sonuglarin dgrencilerle
birlikte yorumlanmasi.

Simif-ici Tartisma S dk.):
Kabul-Ret yonteminin avantajlarinin ve neden 6nemli oldugunun|
tartisilmasi

IAra Smav 1

Smav haftasina kadar iglenen konulart
tiimiiniin tekrar edilmesi

Konu anlatimi: Siirekli dagilimlardan say1 iiretme (Olasilik
integral doniigiimi, tistel dagilim, weibull dagilimi)

Smif-ici Uygulama (5 dk.): R programi kullanilarak Olasilik]
integral Doniisiimii yardimiyla iistel ve Weibull dagilimlarindan|
rastgele sayr iretilmesi ve sonuglarin Ogrencilerle birlikte]
lyorumlanmasi.

Suf-i¢i Tartiyma (5 dk.): Siirekli dagilimlardan say1 tiretmede
Olasilik Integral Doniisiimiiniin avantajlarinin ve smirliliklarinin|
tartisilmasi.

Siirekli ~ dagilimlardan ~ say1  liretme
bolimiiniin okunmasi Kaynak: Ders Kitabi
69-73

Bir boyutlu siirekli dagilimlar bolimiinii
okunmasi Kaynak: Ders Kitab1 68-80

10

Konu anlatimi: Normal dagilimdan say: iiretme (standard
normal dagilimdan sayi iiretme, box miiller doniigiimii,)

Sinif-i¢ci Uygulama (5 dk.): R programi kullanilarak Box—Miiller|
doniistimii ile standart normal dagilimdan rastgele sayilarin|
iretilmesi ve elde edilen sonuglarin Ogrencilerle birlikte
lyorumlanmasi.

Smif-ici Tartisma (5 dk.): Box—Miiller doniisiimiiniin, normal
dagilimdan say1 iiretmek igin pratik bir yontem olmasi ancak]
biiyiilk Olcekli uygulamalarda hesaplama yiikii nedeniyle daha
iverimli yontemlere ihtiyag duyulabileceginin tartisilmasi.

Kisa smav 3 (25 dk): 8. Hafta ve 9. Haftada islenen konularj
iceren bir kisa sinavin yapilmasi.

Normal rastgele degiskenler iiretmek igin|
polar yontem bdliimlerinin  okunmasi
Kaynak: Ders Kitab1 80-83

Normal  Dagilim  ve  Uygulamalar
boliimiiniin okunmas1 Kaynak: Ders Kitabi
68-80

11

Konu anlatimi: Kabul ret algortimasi ile baz1 siirekli
dagilimlardan say1 tiretme (iistel, Weibull, normal dagilim)

Sinif-ici Uygulama (5 dk.): R programu kullanilarak Kabul-Ref
algoritmasi yardimiyla iistel, Weibull ve normal dagilimlardan|
rastgele sayilarin iiretilmesi ve elde edilen sonuglarm 6grencilerle]
birlikte yorumlanmasi.

Simif-i¢ci Tartisma (5 dk.): Kabul-Ret yonteminin, karmasik]
dagilimlardan say1 iiretmede sagladigi esneklik ile Oneminin,
ancak diisiik kabul oranlarinda zaman kaybina yol agabileceginin|
tartisilmasi.

Stirekli rasgele degiskenlerden say1 liretme]
boliimiinden kabul-red yontemini
okunmas1 Kaynak: Ders Kitab1 73-80
Kabul-Red Yontemi boliimiiniin okunmast
Kaynak: Ders Kitab1 43-50

12

Konu anlatimi : Nokta tahmini (En ¢ok olabilirlik tahmin
edicileri, enk kiiciik kareler tahmin edicileri)

Smif-i¢ci Uygulama (5 dk.): R programi kullanilarak (iistel ||
Weibull,normal) dagilimlarinin en ¢ok olabilirlik ve En Kiigiik
Kareler yontemleriyle parametre tahminlerinin yapilmasi ve elde
edilen sonuglarin dgrencilerle birlikte yorumlanmast.

Smif-ici Tartisma (5 dk.): Nokta tahmininde LSE’nin
iminimizasyona, MLE nin ise maksimizasyona dayali olmasinin
tartisiimasi.

Kaynak: Ders Notlar1

13

Konu anlatinm : Nokta tahmini (Agirlikli en kiigiik kareler,
Cramer VVon Mises tahmin edicileri)

Smif-i¢ci Uygulama (5 dk.): R programi kullanilarak (iistel,
Weibull,normal) dagilimlakrinin agirlikli en kiigiik kareler ve
Cramer-Von Mises tahmin yontemleriyle parametre tahminlerinin
iyapilmast ve elde edilen sonuglarin Ogrencilerle birlikte]
lyorumlanmasi.

Sinif-ici Tartisma (5 dk.): Agirlikli En Kiiciik Kareler’in varyans
farkliliklarini dikkate almasi ile Cramér—von Mises’in dagilim

uyumunu esas almasi konularinin tartisilmasi

Kaynak: Ders Notlari
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Konu anlattmi: Nokta tahmini (Anderson Darling tahmin Kaynak: Ders Notlar1
edicileri ve tahmin edicilerde aranan 6zellikler)
Smif-ici Uygulama (5 dk.): R programi kullanilarak belirli bir|
dagilim i¢in (6rnegin istel veya Weibull) Anderson—Darling
tahmin yontemiyle parametrelerin tahmin edilmesi ve sonuglarin|
14 0grencilerle birlikte degerlendirilmesi.
Smmif-ici Tartisma (5 dk.): Tahmin edicilerde sapmasizlik,
tutarlilik ve etkinlik gibi Ozelliklerin neden 6nemli oldugunun|
tartisiimasi.
Kisa smav 4: Ders sonunda, derste iglenen konularla ilgili kisa
sinav iceren bir kisa sinavin yapilmast
Konu anlatimi: Tahmin edicilerin ve test istatistiklerinin Kaynak: Ders Notlar
simiilasyon ¢aligmasi ile karsilastirilmasi
Smif-i¢ci Uygulama (5 dk.): R programu kullanilarak iistel veyal
'Weibull dagilimlarindan simiilasyon ile drnekler tiretilmesi; farkly
15 R . U
tahmin yontemleri ve test istatistiklerinin uygulanmasi; sonuglarm|
0grencilerle birlikte tablo veya grafik yardimiyla yorumlanmast.
Siif-ici Tartisma (5 dk.): Farkli tahmin ydntemlerinin
simiilasyon sonuglarina gore karsilastirilmasi ve tartigilmasi.
16 Final Sinav haftasina kadar iglenen konularin
tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Sayl Siiresi Toplam Isyiikii
(Saat)
Ders Saati H 14 H 3 H 42
Laboratuar H H H
Uygulama (sozlii Sinav) H H H
Arazi Caligsmasi H ‘ ‘ ‘ ‘
Sinif Dis1 Ders Calismasi H 14 H 3 H 42
Derse Ozgii Staj H H H
Odev 1 3 3
Kiiciik Sinavlar/Stiidyo Kritigi 4 3 12
Projeler
Sunum / Seminer
Ara Smavlf\r (.Smav Siiresi + Sinav 1 20 20
Hazirhik Siiresi)
Final (Sinav Siiresi + Sinav 1 25 25
Hazirlik Siiresi)
Toplam is yiikii: H 144
Toplam is yiikii / 30(s): H 4.8
AKTS Kredisi: 5
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Statistics

TITLE OF COURSE

Statistical Simulation

CODE

1ST2092

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

0

PREREQUISITE

None

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

COURSE CATEGORY

Elective@Bachelor Programme in Statistics

MODE OF DELIVERY

Face to face

OWNER ACADEMIC UNIT

Department of Statistics

COURSE COORDINATOR

Giilhayat GOLBASI SIMSEK

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students learn simulation methods and algorithms used in
statistics, understand their theoretical foundations, and apply them in solving various
statistical problems.

COURSE CONTENT

Concepts and definitions of simulation; methods of random number generation;
pseudo-random number generation; inverse transformation method for generating
discrete random variables; generation of poisson random variables; generation of
binomial random variables; acceptance-rejection method for generating discrete
random variables; inverse transformation algorithm for generating continuous random
variables; generation of continuous random variables from the normal distribution;
generation of continuous random variables from the exponential distribution (box—
miiller transformation); some methods for obtaining estimator.

RECOMMENDED OR REQUIRED
READINGS

Coursebooks:

[1] Sheldon M. Ross, Simiilasyon, Besinci Baski, Londra: Elsevier Science, 2012.

[2] Ankara Universitesi Fen Fakiiltesi Istatistik Boliimii. Modelleme ve Simiilasyon
Laboratuar:. Ankara: Ankara Universitesi, 2011.

Recommended Reading:
[1] Rubinstein, R. Y. ve Kroese, D. P. Simiilasyon ve Monte Carlo Yontemi. John Wiley
& Sons, 2016.

Course Learning Outcomes

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

1. Gain fundamental knowledge about the concept of simulation, random number
generation methods, and related algorithms.
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Generate random numbers from discrete and continuous distributions.

Apply theoretical knowledge by coding various algorithms using the R
programming language.

Combine statistical and computational skills to develop interdisciplinary
problem-solving competence.

Apply basic estimation methods for parameter estimation.

Compare different estimators.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
»  Content: Student attendance and participation in the course.
»  Detailed Assessment Criteria: 14

0,
-Active participation in lessons and asking questions 75
-Ability to contribute to in-class discussions and problem-solving
processes
| Laboratory H H ‘
| Application (Oral Examination): H H ‘
| Field Work H [ |
Special Course Internship (Work Placement)
Quizzes/Studio Critics:
«  Content: Comprehensive questions covering all topics studied up to
the exam week.
»  Format: In-person. Multiple-choice short quiz (5-10 minutes).
+  Detailed Assessment Criteria:
-Ability to generate numbers from discrete and continuous random 4 %25
variables.
-Ability to perform parameter estimation by applying statistical
estimation methods.
-Ability to compare different estimation methods and test statistics
based on simulation results.
‘ Homework Assignments: H H ‘
| Presentations/Jury: H H ‘
| Project: H H ‘
‘ Seminar/Workshop H H ‘
Midterms:
«  Content: Comprehensive questions covering all topics addressed up
+  tothe exam week
«  Format: Face-to-face written exam. (90 minutes).
+  Detailed Assessment Criteria: 1 0630
-Demonstration of understanding of the fundamental concepts of the
course.
-Ability to transfer knowledge and skills into applied contexts.
-Ability to translate theoretical approaches into a simulation
environment through coding logic.
Final:
»  Content: Comprehensive questions covering all topics addressed up
»  to the exam week
»  Format: Face-to-face written exam. (90 minutes).
. Detailed Assessment Criteria: 1 9640
-Demonstration of understanding of the fundamental concepts of the
course.
-Ability to transfer knowledge and skills into applied contexts.
-Ability to translate theoretical approaches into a simulation
environment through coding logic.
Percentage of In-Term Studies %60
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Percentage of Final Examination

TOTAL

WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Definitions of simulation concepts
and application areas

In-Class Discussion (5 minutes): Discussion on wh
simulation is important for testing different scenarios
and understanding processes that are difficult or costl
to observe directly in real life.

Reading of the Case—Experiment-Model-Simulation
section, Source: Coursebook [2], pp. 6-17.

Lucture:Random  number  generation  methods
(Pseudo-random number generation, “Random numbe
tables,” Use of random numbers in integral evaluation).

Quick Practice (5 minutes): Demonstration to
students of a simple algorithm (e.g., the linear|
congruential method) for pseudo-random number
generation, followed by the approximation of an
integral of a function using these numbers.

In-Class Discussion (5 minutes): Discussion on the
applications of random number generation methods
within statistics and in other scientific disciplines.

Reading on Pseudo-random Number Generation and
the Use of Random Numbers in Integral Evaluation,
Source: Coursebook pp. 39-45.

Lecture: Random number  generation  from
distributions:  Generating numbers from discrete
random variables (Inverse Transformation Method).

Quick Practice (5 minutes): Generation of random
numbers from discrete distributions using the R
software.

In-class Discussion (5 min): Discussion on the
advantages (simplicity, general applicability) and
limitations (computational difficulty) of the inverse
transformation method.

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

Reading on the Generation of Random Numbers from
Discrete Random Variables (Inverse Transformation
Method), Source: Coursebook, pp. 47-52.

Lecture: Generation of random numbers from
Bernoulli and Binomial distributions.

Quick Practice (5 minutes): Implementation of
random number generation from Bernoulli and
Binomial distributions using the R software.

In-class Discussion (5 min): Discussion on the real-
life applications of generating random numbers from
Bernoulli and Binomial distributions.

Reading on the Generation of Random Numbers from
Bernoulli and Binomial Distributions, Source:
Coursebook, pp. 52-54.

Reading on One-dimensional Discrete Distributions,
Source: Coursebook, pp. 50-60.

Lecture: Generation of random numbers from
Geometric and Negative Binomial distributions.

Quick Practice (5 minutes): Generation of random
numbers from Geometric and Negative Binomial
distributions for different parameter values using the R
software.

In-class Discussion (5 min): Discussion on the real-
life applications of Geometric and Negative Binomial
distributions (e.g., the number of trials until the first
success, the number of defects in production).

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

in class.

Source: Lecture notes
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Lecture: Generating of Poisson random variables.

Quick Practice (5 minutes): Generation of random
numbers from the Poisson distribution using the R
software, followed by the interpretation of example
results together with the students.

In-Class Discussion (5 minutes): Discussion on the
real-life applications of generating random numbers
from the Poisson distribution (e.g., traffic flow, call
centers, number of defects).

1.

Reading on the Generation of Poisson Random
Variables, Source: Coursebook, pp. 19-22, 54-55.

Lecture: Generation of random numbers from discrete
distributions using the Acceptance—Rejection method
(sampling  from an  auxiliary distribution,
acceptance/rejection rule, obtaining numbers consisten
with the target distribution).

Quick Practice (5 minutes): Generation of random
numbers using the Acceptance—Rejection method in the
R software, followed by the interpretation of the results
together with the students.

In-Class Discussion (5 minutes): Discussion on th
advantages of the Acceptance—Rejection method and
the reasons for its importance.

Reading on the Acceptance—Rejection Technique,
Source: Coursebook, pp. 56-59.

Midterm 1

Review of all topics covered up to the exam week

Lecture: Generation of random numbers from
continuous  distributions  (Probability Integral
Transformation, Exponential distribution, Weibull
distribution).

Quick Practice (5 minutes): Generation of random
numbers from the Exponential and Weibull
distributions  using the Probability Integral
Transformation in the R software, followed by the
interpretation of the results together with the
students.

In-Class Discussion (5 minutes): Discussion on
the advantages and limitations of the Probability
Integral Transformation in generating random
numbers from continuous distributions.

Reading on the Generation of Random Numbers from
Continuous Distributions, Source: Coursebook, pp. 69—
73.

Reading on One-dimensional Continuous Distributions,
Source: Coursebook, pp. 68-80.

10

Lecture: Generation of random numbers from the
Normal distribution (generation from the standard
normal distribution, Box—Miiller transformation).

Quick Practice (5 minutes): Generation of random
numbers from the standard normal distribution using
the Box—Miiller transformation in the R software,
followed by the interpretation of the obtained results
together with the students.

In-Class Discussion (5 minutes): Discussion on the
practicality of the Box—Miiller transformation for
generating normal random numbers and the need for
more efficient methods in large-scale applications.

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

Reading on the Polar Method for Generating Normal
Random Variables, Source: Coursebook, pp. 80-83.
Reading on the Normal Distribution and Its
Applications, Source: Coursebook, pp. 68-80.

11

Lecture: Generation of random numbers from selected
continuous  distributions using the Acceptance
Rejection algorithm (Exponential, Weibull, Normal
distributions).

Quick Practice (5 minutes): Generation of random
numbers from the Exponential, Weibull, and Normal
distributions using the Acceptance—Rejection algorithm
in the R software, followed by the interpretation of the|
obtained results together with the students.

Reading on the Acceptance—Rejection Method in the
section “Generation of Random Numbers from
Continuous Random Variables, Source: Coursebook,
pp. 73-80.

Reading on the Acceptance—Rejection Method, Source:
Coursebook, pp. 43-50.
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In-Class Discussion (5 minutes): Discussion on th
importance of the Acceptance—Rejection method due to
its flexibility in generating numbers from complex|
distributions, as well as its drawback of potential time
inefficiency when acceptance rates are low.

12

Lecture: Point estimation (Maximum Likelihood
Estimators, Least Squares Estimators).

Quick Practice (5 minutes): Estimation of the
parameters of the Exponential, Weibull, and
Normal  distributions using the Maximum
Likelihood Estimation (MLE) and Least Squares
Estimation (LSE) methods in the R software,
followed by the interpretation of the obtained
results together with the students.

In-Class Discussion (5 minutes): Discussion on
the distinction between the two point estimation
approaches, emphasizing that LSE is based on
minimization whereas MLE is based on
maximization.

Source: Lecture Notes

13

Lecture: Point estimation (Weighted Least Squares
Estimators, Cramér—von Mises Estimators).

Quick Practice (5 minutes): Estimation of the
parameters of the Exponential, Weibull, and Normal
distributions using the Weighted Least Squares
(WLSE) and Cramér-von Mises (CvME) methods
in the R software, followed by the interpretation of
the obtained results together with the students.

In-Class Discussion (5 minutes): Discussion on the
fact that Weighted Least Squares accounts for
variance heterogeneity, whereas the Cramér—von
Mises method is based on assessing distributional
[goodness-of-fit.

Source: Lecture Notes

14

Lecture: Point estimation (Anderson—Darling
lestimators and desirable properties of estimators).

Quick Practice (5 minutes): Estimation of the
parameters of a given distribution (e.g.,
Exponential or Weibull) using the Anderson—
Darling method in the R software, followed by the
ljoint evaluation of the results with the students.

In-Class Discussion (5 minutes): Discussion on
the importance of properties such as
unbiasedness, consistency, and efficiency in
estimators.

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

Source: Lecture Notes

15

Lecture: Comparison of estimators and test
statistics with simulation study.

Quick Practice (5 minutes): Simulation of samples
from the Exponential or Weibull distributions using
the R software, application of different estimation
methods and test statistics, and interpretation of the
results with the help of tables or graphs together
with the students.

In-Class Discussion (5 minutes): Comparison and
discussion of different estimation methods based on
the simulation results.

Source: Lecture Notes

16

Final

Review of all topics covered up to the exam week
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ECTS WORKLOAD TABLE

Activities

Number Duration
(Hour)

Total Workload

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)

20

Final (Examination Duration + Examination Prep. Duration)

25

Total Workload:

Total Workload / 30(h):
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PC-1 Istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini,
alanla ilgili  problemleri  tanimlama,
modelleme ve ¢oziim iiretmede
kullanabileceklerdir.

Use their theoretical and applied knowledge in
the science of statistics to identify, model, and
solve problems related to the field.
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BC-2 istatistiksel problemlerin belirlenmesi,
uygun veri toplama yontemlerinin segilmesi,
verinin  diizenlenmesi Ve yorumlanmasi
stireclerinde  yeterlilik gosterecek ve bu
problemlerin ¢oziimiinde 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 tiriinii
istatistiksel bakis acisiyla analiz  edip
yorumlayabilecek ve karsilastiklar1 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.

PC-4 Disiplinlerarast bir yaklagimla, farkl
alanlarda  edinmis  olduklart  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 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
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technologies widely employed in statistics
for problem-solving, data analysis, and
simulations.

BC-7 Istatistik ve ilgili alanlardaki bilimsel
ve teknolojik gelismeleri izleyebilecek,
kariyer firsatlarim1 degerlendirerek kisisel ve
mesleki gelisim hedeflerini belirleyebilecek
ve bu hedeflere ulasmak icin hayat boyu
ogrenme stratejilerini kullanabileceklerdir.

Follow scientific and technological
developments in statistics and related fields,
assess career opportunities, identify personal
and professional development goals, and
adopt lifelong learning strategies to achieve
these goals

BC-8 Bilimsel arastirmalarimi 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 alaninda giivenilir bilgi
kaynaklarina wulasarak literatiir taramast
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,  aragtirmalart  ve problem
¢oziimlerini, istatistiksel terminoloji
kullanarak tiim paydaglara Tirkge 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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