FAKULTE / ENSTIiTU ADI

DERS BILGi FORMU
Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Istatistik

DERSIN ADI

Olasihga Giris

DERSIN KODU

IST1131

YEREL KREDIiSi

2

AKTS KREDISi

4

HAFTALIK DERS SAATI

2

HAFTALIK UYGULAMA SAATI

0

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Zorunlu @ fstatistik Lisans Programi (%30 ingilizce)
Secmeli @ Matematik Lisans Programi

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK
BiRIiM

Istatistik Boliimii

DERSIN KOORDINATORU

Giilder KEMALBAY

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilerin olasiliin temel kavram ve metodolojisini kavramalarina;
ornek uzay ve olaylar, olasilik aksiyomlar1 ve sayma yoOntemlerini sistematik bi¢imde
kullanmalarina; kosullu olasilik, bagimsizlik ve Bayes kuralini uygulamalarina; ayrik ve
stirekli rassal degiskenler ile temel dagilimlarin 6zelliklerini ve beklenen deger, varyans,
moment kavramlarini yorumlamalarina; elde edilen sonuglari agik bir dille ifade edip
istatistik, veri bilimi ve miihendislikteki temel uygulamalarla iliskilendirmelerine yardimci
olmaktir.

DERSIN iCERIiGI

Rassal deney; 6rnek uzay1 ve olaylar; olasilik aksiyomlari ve temel kurallar; kosullu olasilik,
bagimsizlik ve Bayes teoremi; rassal degiskenler ve dagilim fonksiyonlar1 (ayrik/siirekli,
olasilik kiitle/yogunluk ve kiimiilatif dagilim) ile bu fonksiyonlarin baslica o6zellikleri;
beklenen deger, varyans ve diger momentler; rassal degiskenlerin fonksiyonlari ve
doniisiimleri.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

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

Ders Kitabi:

Akdeniz, Fikri. Olasilik ve istatistik, Akademisyen Kitabevi, 2022.

Zorunlu Kaynaklar:

[1] Ross, Sheldon M. A first course in probability. Harlow, UK: Pearson, 2020.

[2] Walpole, Ronald E., et al. Probability and statistics for engineers and scientists.
Pearson, 2022.

[3] Oztiirk, Fikri. Olasilik ve Istatistige Girig I. Gazi Kitabevi, 2011.

Onerilen Kaynaklar:

Montgomery, Douglas C., George C. Runger. Applied statistics and probability for engineers.
John wiley & sons, 2019.
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Bu dersi basariyla tamamlayan 6grenciler,

1. Olasilik aksiyomlar1 ve temel kurallar1 kullanarak basit ve bilesik olaylarin
olasiliklarim1  hesaplaylp  problemi  istatistiksel  olarak  formiile
edebileceklerdir.

Dagilim fonksiyonlarinin temel 6zelliklerini kullanarak olasilik ve ilgili
hesaplar1 yapabileceklerdir.

Kesikli ve siirekli rassal degiskenleri ayirt ederek uygun olasilik
fonksiyonunu olusturabileceklerdir.

Bir rassal degiskenin beklenen degerini ve varyansini hesaplayip sonuglari
yorumlayabilecek; belirsizlik ve degiskenligi degerlendirebileceklerdir.
Temel olasilik kavramlar arasinda iligki kurarak, verilen probleme uygun yontemi
secip gerekcelendirebilir ve istatistiksel bakigla yorumlayabileceklerdir.

Ders Ogrenim Ciktilar:

DEGERLENDIRME SiSTEMi

Etkinlikler Say1 Katki Pay1

Devam/Katihm:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar

e Detayh Degerlendirme Kriterleri:

- Derse aktif katilim ve soru sorma
- Smuf-i¢i tartigmalara ve problem ¢dzme siireglerine katki
saglayabilme

Laboratuvar: H

Uygulama (Sozlii Sinav):

e icerik: Ogrencilerden linger cebir dersinin temel kavramlarmi
aciklamalarmin ve uygulamali bir soruya ¢6ziim Onerisi sunmalarinin
istenmesi

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

e Detayh Degerlendirme Kriterleri:

-Kavramlar1 agiklayabilme
-Problem ¢6zebilme
-Problem ¢6ziimlerini anlatabilme

‘ Arazi Calismasi H

Derse Ozgii Staj

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

e Format: Yiiz ylize. Coktan segmeli kisa sinav (5-10 dakika) 4 9630

e Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢6zebilme

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 6rneklerini 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 yiize. Siav (90 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: Kombinatoryal analiz; saymanin temel ilkesi;
permiitasyonlar,kombinasyonlar; ¢ok terimli katsayilar.

Sif-i¢i Uygulama (5 dk.): Kiiciik sayma problemleri.

Smif-ici Tartisma (5 dk.): Diizenin 6nemli olup olmamasi,

lyinelenmeye izin ve ayirt edilebilirlik varsayimlar1 degistiginde
sayma sonucu nasil ve neden degisir?

Sayma yontemlerine giris kurallarini
hatirlanmast ve etkinlestirilmesi. Kaynak:
1-15 [1].

IKonu Anlatimi: Kiime kavrami; kiimeler tizerinde islemler, venn
diyagramlari; rassal deney, drnek uzayi, sigma cebiri, olay.

Simif-i¢i Uygulama (5 dk.): Verilen bir deney icin drnek uzay1 ve|
olay tanimlama ¢aligmasi.

Simif-ici Tartisma (5 dk.): Olay kavramimi kiimelerle ifade
etmenin avantajlari.

Kisa Sinav 1 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa siavin yapilmasi

Kiimeler ve temel islemlerin hizli tekrari;
Venn diyagrami alistirmalar1. Kaynak: Ders|
Kitabi, 3-14.

Ornek uzay kavrammin gézden gegirilmesi;
olay oOrnekleri hazirlanmasi. Kaynak: Der:
Kitabi, 15-18

Konu Anlatimi: Olasilik fonksiyonu; Olasilik aksiyomlart;
Olasiligin 6zellikleri.

Smif-ici Uygulama (5 dk.): Olasilik aksiyomlarimi kullanarak]
6rnek ¢oziimleri.

Simif-i¢i Tartisma (5 dk.): Ayrik olay kavraminn tartisilmasi.

Kisa Smav 2 (15 dk.): Ders sonunda, derste islenen konulari
liceren bir kisa sinavin yapilmasi

. Olasilik  aksiyomlarmin  ve temell

ozelliklerine ait boliimlerin - okunmasi,
Ozetlenmesi.Kaynak: Ders Kitabi, 99-108;
22-32 [1].

Konu Anlatimi: Kosullu olasilik, bagimsizlik; ¢arpim kuralinin|
kosullu yorumlari, agag¢ diyagramlari.

Simif-ici Uygulama (5 dk.): Aga¢ diyagrami ile ardigik iki
deneyin olasilik hesaplari.

Smf-i¢ci Tartisma (5 dk.): Bagimsiz olay ve ayrik olay|
kavramlari lizerine tartigma.

Kisa Smav 3 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa simnavin yapilmasi.

Kosullu olasilik tanimi ve bagimsiz olayj]
kavrammin gézden gegirilmesi. Kaynak:
Ders Kitabi, 72-83.

Kosullu olasiligin, olasilik aksiyomlarini
sagladiginin gosterilmesi. Kaynak: 95-100

(1]

Konu Anlatimi: toplam olasilik yasasi ve Bayes teoremi.

Smmif-ici Uygulama (5 dk.): Ornek uzaymnm pargalanisinim|
gosterimi.

Simif-ici Tartisma (5 dk.): Onsel (prior) secimin sonuclara etkisi.

Toplam olasilik yasasi ve Bayes Teoremi
konularinin gbzden gecirilmesi,
aralarmndaki iliskinin kavranmasi. Kaynak:
Ders Kitabi, 84-88; 120-121 [1].

Konu Anlatimi: Rasgele degisken (kesikli/stirekli); dagilim|
fonksiyonu ve temel 6zellikleri.

Simif-ici Uygulama (5 dk.): Verilen dagilim fonksiyonu
lizerinden olasilik hesaplarinin yapilmasi.

Sinif-i¢ci Tartisma (5 dk.): Verilen grafik dagilim fonksiyonunun|
0zelliklerini tagryor mu?

Kisa Siav 4 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa siavin yapilmasi

Rassal degisken tanimi ve dagili
fonksiyonu tanimi ozelliklerini
incelenmesi. Kaynak: Ders Kitabi, 125-
132.

Konu Anlatimi: Kesikli rassal degiskenler igin olasilik]
fonksiyonu; siirekli rassal degiskenler igin olasilik yogunluk]
fonksiyonu; 6zellikleri.

Simif-i¢i Uygulama (5 dk.): Verilen olasilik yogunluk fonksiyonu
ile olasilik hesaplar.

Sinif-ici Tartisma (5 dk.): Siireksizlik noktalariin yorumu.

Kesikli ve siirekli rassal degiskenleri
olasilik fonksiyonu tanim ve dzelliklerini
gbzden gegirilmesi. Kaynak: 119-123; 189,
[1].

Dagilim fonksiyonundan olasili
fonksiyonuna gecis
incelenmesi. Kaynak 101-111 [2].

|Ara Sinav 1

Smav haftasina kadar islenen konulari
tiimiiniin tekrar edilmesi

Konu Anlatimi: Rassal degiskenin beklenen degeri ve 6zellikleri;),
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mod ve medyan.

Smif-ici Uygulama (5 dk.): Verilen rassal degiskenin biry
fonksiyonunun beklenen degerini hesaplama.

Simif-i¢ci Tartisma (5 dk.): Ortalama, medyan ve moda hangi
durumlarda daha anlamlidir?

Beklenen  degerin  temel  Ozellikleri
(dogrusallik  vb.) ve kisa ornekleri
hazirlanmasi. Kaynak: Ders Kitabi, 147-
155.

Mod ve medyan hesaplamasina iligkin bilgi
ve Orneklerin incelenmesi. Kaynak: 248-
250 [1].

10

Konu Anlatimi: Rassal degiskenin varyansi, standart sapmasi Ve
6zellikleri; 6lgek/konum degisimlerinin etkisi.

Siif-ici Uygulama (5 dk.): Kiiciik veri setinde varyansin ikil
formiille hesaplanmasi.

Simif-ici Tartisma (5 dk.): Varyansin birime ve aykiri degere
duyarlilig1.

Varyansin temel Ozellikleri ve kisa
orneklerin hazirlanmasi. Kaynak: Der
Kitabi, 155-159.

11

Konu Anlatimi: Momentler: ham ve merkezi momentler;
carpiklik (skewness) ve basiklik (kurtosis) ile sekil dlgiileri.

Simif-ici Uygulama (5 dk.): Ornek veri dagiliminda garpiklik ve
basiklik yorumu.

Siif-ici Tartisma (5 dk.): Ayni ortalama-varyansa sahip farkli
sekillerin etkileri.

Moment tiirlerinin kisa 06zetini ¢ikarma;
kiigiik veri tizerinde sekil oOlgiilerini
yorumlanmast i¢in bilgilerin gdzde
gecirilmesi. Kaynak: Ders Kitabi, 163-167.

12

Konu Anlatimi: Rasgele degisken fonksiyonlari: tek degisken|
doniistimleri; dagilim fonksiyonu yontemi; ters doniisiim teknigi.

Sinif-ici Uygulama (5 dk.): Siirekli bir rassal degisken igin|
dagilim fonksiyonu teknigi 6rnegi.

Sinif-i¢i Tartisma (5 dk.): Doniisiim tekniginin sinirlari ve pratik|
ipuclar1.

Rassal degiskenlerin fonksiyonlari
bolimiiniin gézden gegirilmesi. Kaynak:
Ders Kitabi, 177; 231-242 [2].

13

Konu Anlatimi: Olasilikta esitsizlikler; Markov ve Chebyshey
esitsizlikleri; kuyruk olasiliklarina iist sinirlar.

Sinif-ici Uygulama (5 dk.): Chebyshev ile sapma olasiligina iist]
sinir hesabi.

Smif-ici Tartisma (5 dk.): Dagilim bilinmiyorsa Chebyshev’i
se¢cmenin temel gerekgesi nedir?

Chebyshev esitsizligi altinda yatan fikri
aragtirllmasi ve 0grenilmesi. Kaynak: 155-
157 [2].

14

Konu Anlatimi: Zayif Biiyiik Sayillar Kanunu (WLLN);
O0rnekleme ortalamasinin yakinsamasi.

Sinif-ici Uygulama (5 dk.): Hazir kiigiik simiilasyon ¢iktisinin|
yorumu.

Smf-ici Tartisma (5 dk.): Pratikte “yeterince bilyiik n”i nasil
belirleriz?

Olasilikta limit  teoremlerine girig
bilgilerinin gézden gecirilmesi; Zayif Biiyii
Sayilar ~ Kanununun  arastirilmasit  ve
incelenmesi. Kaynak: 394-396 [1].

15

Konu Anlatimi: Merkezi Limit Teoremi; yaklasik normallesme;
hizli Monte-Carlo gosterimi.

Simif-i¢i Uygulama (5 dk.): Standartlastirma ve yaklasik olasilik
hesabi.

Simif-ici Tartisma (5 dk.): Merkezi Limit Teoreminin pratik
cikarimlari

Merkezi Limit Teoreminin Gneminin Ve
temel sezgisinin arastirilmasi. Kaynak: 622-
624 [1].

Merkez Limit Teoremi'nin illiistrasyonunun
incelenmesi. Kaynak: 625-628 [1]; 254, [2].

16

Final

Islenen konularm tiimiiniin tekrar edilmesi
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Etkinlikler iiresi Toplam Isyiikii

Ders Saati 28

Laboratuar

Uygulama (s6zlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Simav Siiresi + Smav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam is yiikii:

Toplam Ts yiikii / 30(s):

AKTS Kredisi:
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

Statistics

Introductions to Probability

1ST1131

2

4

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Statistics (%30 English)
Elective @ Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Statistics

COURSE COORDINATOR

Giilder KEMALBAY

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students understand the fundamental concepts and methodology
of probability; systematically use sample spaces and events, the axioms of probability,
and counting methods; apply conditional probability, independence, and Bayes’ rule;
interpret the properties of discrete and continuous random variables and common
distributions, together with expectation, variance, and moments; and clearly communicate
results while connecting them to core applications in statistics, data science, and
engineering.

COURSE CONTENT

Random experiments; sample spaces and events; axioms of probability and basic rules;
conditional probability, independence, and Bayes’ theorem; random variables and
distribution functions (discrete/continuous, probability mass/density and cumulative
distribution) with their main properties; expectation, variance, and other moments;
functions of random variables and transformations.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:
Akdeniz, Fikri. Olasilik ve istatistik. Akademisyen Publishing, 2022.

Required Readings:

[1] Ross, Sheldon M. A first course in probability. Harlow, UK: Pearson, 2020.

[2] Walpole, Ronald E., et al. Probability and statistics for engineers and scientists.
Pearson, 2022.

[3] Oztiirk, Fikri. Olasilik ve Istatistige Giris I. Gazi Publishing, 2011.

Recommended Readings:
Montgomery, Douglas C., and George C. Runger. Applied statistics and probability for
engineers. John wiley & sons, 2019.
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Upon successful completion of the course, students will be able to

1. Use the axioms and basic rules of probability to compute probabilities of
simple and compound events and formulate problems statistically.

Apply the key properties of distribution functions to carry out probability
calculations.

Course Learning Outcomes . Distinguish between discrete and continuous random variables and
construct appropriate probability functions.

Compute and interpret the expectation and variance of a random variable
and assess uncertainty and variability.

Relate core probability concepts to select, justify, and apply methods
appropriate to a given problem and interpret results from a statistical
perspective.

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 %30

e Detailed Assessment Criteria:

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

-Ability to find practical examples of the concepts

- 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

e  Format: Group presentations

e Detailed Assessment Criteria:

-Ability to accurately explain the topics learned
-Proper use of presentation techniques

Project:
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.

e  Format: Written reports and group presentations

e Detailed Assessment Criteria:

-Ability to identify an original research topic
-Ability to write a research proposal in accordance with scientific
principles and relevant guidelines

Seminar/Workshop

Midterms:
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

%30

Final:
e  Content: Comprehensive questions covering the entire content of the
course

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

%40
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e 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 ‘

|

Percentage of Final Examination H %40 ‘

TOTAL %100

WEEKS COURSE OUTLINE Related Preparation
Lecture: Combinatorial analysis; fundamental
principle of counting; permutations; combinations; Recall and activate the introductory rules of counting
multinomial coefficients. methods. Source: 1-15 [1].
1 Quick Practice (5 minutes): Small counting problems.
In-Class Discussion (5 minutes): How and why do
counting results change when assumptions about orde
relevance, allowance of repetition, and
distinguishability change?
Lecture: Set concept; set operations; venn diagrams;
random experiment, sample space, sigma-algebra, Quick review of sets and basic operations; Venn
event. diagram exercises. Source: Coursebook, 3-14.
Quick Practice (5 minutes): Define the sample space
and events for a given experiment. Review of the sample space concept; preparation of
2 event examples. Source: Coursebook, 15-18.
In-Class Discussion (5 minutes): Advantages of
lexpressing the event concept with sets.
Short Quiz 1 (15 minutes): A quiz at the end of the
class covering the topics taught during the session.
Lecture: Probability measure; probability axioms;
properties of probability. Read and summarize the sections on probability
Quick Practice (5 minutes): Example solutions using axioms and basic properties. Source: Coursebook, 99—
probability axioms. 108; 22-32 [1].
3 In-Class Discussion (5 minutes): Discussion of the
concept of disjoint events.
Short Quiz 2 (15 minutes): A quiz at the end of the|
class covering the topics taught during the session.
Lecture: Conditional probability, independence;
conditional form of the multiplication rule; tree Review the definition of conditional probability and the
diagrams. concept of independent events. Source: Coursebook,
Quick Practice (5 minutes): Probability 72-83.
4 calculations for two successive experiments using Show that conditional probability satisfies the
a tree diagram. probability axioms. Source: 95-100 [1].
In-Class Discussion (5 minutes): Discussion of
independent events versus disjoint events.
Short Quiz 3 (15 minutes): A quiz at the end of the
class covering the topics taught during the session.
Lecture: Law of Total Probability and Bayes’
Theorem. Review the Law of Total Probability and Bayes’
Theorem and grasp their relationship. Source:
5 Quick Practice (5 minutes): Demonstrating a Coursebook, 84-88; 120-121 [1].
partition of the sample space.
In-Class Discussion (5 minutes): Effect of the prio
choice on results.
Lecture: Random variable (discrete/continuous); Examine the definitions and properties of random
6 distribution function and basic properties. variables and the distribution function. Source:

Quick Practice (5 minutes): Compute probabilities

Coursebook, 125-132.
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from a given distribution function.

In-Class Discussion (5 minutes): Does the given
graph satisfy the properties of a distribution function?

Short Quiz 4 (15 minutes): A quiz at the end of the
class covering the topics taught during the session.

Lecture: Probability mass function for discrete random
\variables; probability density function for continuous
random variables; properties.

Quick Practice (5 minutes): Probability calculations
with a given probability density function.

In-Class Discussion (5 minutes): Interpreting points
of discontinuity.

Review definitions and properties of probability
functions for discrete and continuous random variables.
Source: 119-123; 189 [1].

Study examples of passing from a distribution function
to a probability function. Source: 101-111 [2].

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Expectation of a random variable and its
properties; mode and median.

Quick Practice (5 minutes): Compute the
lexpectation of a function of a given random

\variable.

In-Class Discussion (5 minutes): In which situations
are the mean, median, and mode more meaningful?

Prepare short examples on the basic properties of
expectation (linearity, etc.). Source: Coursebook, 147—
155.

Review information and examples on computing mode
and median. Source: 248-250 [1].

10

Lecture: Variance and standard deviation of a
random variable and their properties; effects of
scale/shift transformations.

Quick Practice (5 minutes): Compute variance in
two equivalent ways on a small dataset.

In-Class Discussion (5 minutes): Sensitivity of
lvariance to units and outliers.

Prepare short examples on the basic properties of
variance. Source: Coursebook, 155-159.

11

Lecture: Moments: raw and central moments; shape
measures with skewness and kurtosis.

Quick Practice (5 minutes): Interpret skewness and
kurtosis on a sample data distribution.

In-Class Discussion (5 minutes): Effects of different
shapes with the same mean and variance.

Prepare a brief summary of moment types; review
shape measures on a small dataset. Source:
Coursebook, 163-167.

12

Lecture: Functions of random variables:
univariate transformations; distribution-function
method; inverse-transform technique.

Quick Practice (5 minutes): An example of the
distribution-function technique for a continuous
random variable.

In-Class Discussion (5 minutes): Limits and
practical tips of the transformation technique.
Preparatory Work:

Review the chapter on functions of random variables.
Source: 177; 231-242 [2].

13

Lecture: Inequalities in probability; Markov and
Chebyshev inequalities; upper bounds for tail
probabilities.

Quick Practice (5 minutes): Compute an upper
bound on a deviation probability using Chebyshev.

In-Class Discussion (5 minutes): What is the basic
rationale for choosing Chebyshev when the distribution
is unknown?

Investigate and learn the underlying idea of
Chebyshev’s inequality. Source: 155-157 [2].

14

Lecture: Weak Law of Large Numbers (WLLN);
convergence of the sample mean.

Quick Practice (5 minutes): Interpret a ready-
made small simulation output.

In-Class Discussion (5 minutes): How do we

Review preliminary information on limit theorems in
probability; research and examine the Weak Law of
Large Numbers. Source: 394-396 [1].
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determine “sufficiently large n” in practice?

Lecture: Central Limit Theorem; approximate

normality; quick Monte-Carlo demonstration. 1. Investigate the importance and core intuition of the
Central Limit Theorem. Source: 622-624 [1].

Quick Practice (5 minutes): Standardization and

15 approximate probability calculation. 2. Review an illustration of the Central Limit Theorem.
Source: 625-628 [1]; 254 [2].
In-Class Discussion (5 minutes): Practical
implications of the Central Limit Theorem.
16 Final eview of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)
I |

Course Hours 28

Laboratory H H

Application H H

Field Work H H

Study Hours Out of Class H H

Special Course Internship (Work Placement) H H

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) 15

Final (Examination Duration + Examination Prep. Duration) 20

Total Workload: “

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 yontemlerinin segilmesi,
verinin  diizenlenmesi ve yorumlanmasi
stireclerinde  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 iiriinii
istatistiksel bakis agisiyla analiz  edip
yorumlayabilecek ve karsilastiklart 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 yaklasimla, farkl
alanlarda  edinmis  olduklar1  bilgileri
sentezleyebileceklerdir.

Synthesise  knowledge  acquired  from
different disciplines through an
interdisciplinary approach

PC-5 Iistatistik 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 yaygin olarak
kullanilan en az bir programlama dili ile
bilgisayar ve yapay zeka teknolojilerini,
problemleri ¢ozmek, veri analizi yapmak ve
simiilasyonlar gerceklestirmek icin
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 firsatlarin1 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

PC-8 Bilimsel aragtirmalarmi ve mesleki
faaliyetlerini ytriitiirken 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.

PC-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 wulagarak literatiir taramasi

yapabilecek  ve akademik aragtirma

tasarlayp 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 Tirkce 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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