2023 - 2024 / EBLG211 - Probability and Statistics / Probability and Statistics

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Probability and Statistics / Probability and Statistics

Ders Kodu / Course Code

EBLG211

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 2

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bu dersin amaci Mithendislik 6grencilerine olasilik ve istatistigin gerekli metot ve
tekniklerini 6gretmek, kullandiklar verilerin yorumlayabilir hale getirmek.

The aim of this course is to teach engineering students the necessary methods and
techniques of probability and statistics, and to make the data they use interpretable.

igerigi / Content

Kimeler Teorisi, Olasiliksal Modeller, Biitiin Olasilik Teoremi, Bayes Teoremi, Bagimsizlik,

Sayma, Rastgele Degisken, Ayrik Rastgele Degisken, Dagiim Fonksiyonlari, Strekli
Rastgele Degisken, Birlikte Dagilimli Rastgele Degiskenler, Bagimsiz Rastgele
Degiskenler, Kosullu Dagiimlar, Beklenti, Varyans, Kovaryans, Korelasyon, Moment
Ureten Fonksiyon, Diizgiin Rastgele Degisken, Normal Rastgele Degisken, Markov
Esitsizligi, Chebyshev Esitsizligi, Merkezi Limit Teoremi, Popiilasyon, Orneklem,
istatistiksel Cikarimlar, Giiven araligi tahminleri, Hipotez testleri.

Set Theory, Probabilistic Models, Whole Probability Theorem, Bayes Theorem,
Independence, Counting, Random Variable, Discrete Random Variable, Distribution
Functions, Continuous Random Variable, Co-distribution Random Variables,
Independent Random Variables, Conditional Distributions, Expectation, Variance,
Covariance, Correlation , Moment Generating Function, Uniform Random Variable,
Normal Random Variable, Markov Inequality, Chebyshev Inequality, Central Limit
Theorem, Population, Sampling, Statistical Inferences, Confidence interval
estimations, Hypothesis testing.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

A. Leon-Garcia, "Probability, Statistics, and Random Processes for Electrical Engineers",

Third Edition, Prentice Hall, 2008, ISBN 0-13-147122-8 978-0-13-147122-1;
Montgomery, D.C., Runger, G.C., "Miihendisler i¢in Uygulamali Istatistik ve Olasilik",

Altinci baskidan geviri, gev. Mehmet Terziler, Tahsin Omer, Esra Dalan Yildinm, Sule Ayar

Ozbal, (Ankara: Palme Yayinevi, 2019), ISBN:978-605-282-342-2

A. Leon-Garcia, "Probability, Statistics, and Random Processes for Electrical
Engineers", Third Edition, Prentice Hall, 2008, ISBN 0-13-147122-8 978-0-13-147122-
1;
Montgomery, D.C., Runger, G.C., "Miihendisler icin Uygulamal istatistik ve Olasilik",
Altinci baskidan geviri, cev. Mehmet Terziler, Tahsin Omer, Esra Dalan Yildinm, Sule
Ayar Ozbal, (Ankara: Palme Yayinevi, 2019), ISBN:978-605-282-342-2




Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Doktor Ogretim Uyesi Mahmoud H. K. Aldababsa

OGRENME GIKTILARI / LEARNING OUTCOMES

Olasilik teorisinin temel kavramlarini tanimlayabilmek (rastgele deneyler, olasilik aksiyomlari, kosullu
olasllik ve istatistiksel bagimsizlik).

Ability to describe basic concepts of probability theory (random experiments, probability axioms,
conditional probability, and statistical independence).

Bayes Teorisi de dahil olmak lizere rastgele bir deneyde bir sonucun olasiligini hesaplayabilmek

Ability to calculate the probability of an outcome in a random experiment, including Bayes Theory.

CDF'ler, PMF'ler kullanarak ayrik rastgele degiskenleri ifade edebilme; rastgele degiskenlerin
beklenen degerini hesaplayabilmek.

Ability to express discrete random variables using CDFs, PMFs; being able to calculate the expected
value of random variables.

Strekli rastgele degiskenleri, beklenen degerleri, bunlarin ortak PDF'lerini, kosullu olasiliklari, kosullu
beklentileri, korelasyonu ve kovaryansi tanimlayip hesaplayabilme, Markov ve Chebyshev
esitsizliklerini tanimlayabilmek.

To be able to define and calculate continuous random variables, expected values, their common
PDFs, conditional probabilities, conditional expectations, correlation and covariance, define Markov
and Chebyshev inequalities.

Ortak CDF'ler, PMF'ler, PDF'ler dahil olmak Uzere birden gok rastgele degiskenlerin, marjinal PMF'ler,
PDF'lerini ve bagimsiz rastgele degiskenleri tanimlayabilmek, tlretilmis dagilimlar ve kosullu olasilik
modelleri ile hesaplama yapabilmek.

Ability to define multiple random variables, marginal PMFs, PDFs and independent random variables,
including common CDFs, PMFs, PDFs, and calculate with derived distributions and conditional
probability models.

istatistiksel testleri anlamak ve tek ve cift Ana Kiitle Ortalamasi igin Hipotez Testi kurup yapabilmek.

Understanding statistical tests and being able to construct and perform Hypothesis Testing for odd
and even Population Mean

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

. . Ogretim Yont - I
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\r/]z Methods On Hazirlik / Preliminary

Techniques

Olasiliga giris. Ornek uzay, basit olay ve olay tanimlari. Olasilik
aksiyomlari.

Introduction to probability. Sample space, simple event and event
definitions. Probability axioms.

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

Kosullu olasilik, bagimsizlik, bagdasmazlik (mutually exclusive).
2 Sayma Teknikleri Permutasyon ve kombinasyon. AJgag diyagrami.
Binom ve ¢oklu binom teoremleri.

Conditional probability, independence, incompatibility (mutually
exclusive). Counting Techniques Permutation and combination. Tree
diagram. Binomial and multiple binomial theorems.

Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary

Techniques

Rastgele degiskenler. Beklenti (ortalama) degeri, varyans ve standart
sapma.

Random variables. Expectation (mean) value, variance and standard
deviation.

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;g;:{ﬁg:&ig Methods On Hazirlik / Preliminary

Techniques

4 Ayrik rastgele degiskenler (Bernoulli, Binom, Poison)

Discrete random variables (Bernoulli, Binomial, Poison)

gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary

Technigues

5 Siirekli rastgele degiskinler (Dlzgln, ustel, gama, Gauss)

Continuous random variables (Smooth, exponential, gamma,
Gaussian)
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Ayrik ve surekli rastgele degiskenlerin dagilim fonksiyonlari
Distribution functions of discrete and continuous random variables
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Markov ve Chebychev esitsizligi. Moment Ureten fonksiyonlar ve
karakteristik fonksiyonlar
Markov and Chebychev inequality. Moment generating functions and
characteristic functions
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 iki boyutlu olasilik dagiim fonksiyonlarinin marjinal ve kosullu
olasiliklari
Marginal and conditional probabilities of two-dimensional probability
distribution functions
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
10 iki boyutlu rastgele degiskenlerin bagimsizligi, kovaryansi,
korelasyonu ve korelasyon katsayisi
Independence, covariance, correlation and correlation coefficient of
two-dimensional random variables
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Blyuk sayilar yasasi ve merkezi limit teoremi , Hipotez testi

Law of large numbers and central limit theorem
hypothesis testing
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Normallik ve tek érneklem testleri
Normality and single sample tests
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 iki 6rneklem testi (Bagimli ve bagimsiz iki 6rneklem t-testi) ve
nonparametrik karsihg.
Two-sample test (Dependent and independent two-sample t-test) and
its nonparametric counterpart.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 N 6rneklem hipotez testleri ve nonparametrik karsihigi.

N sample hypothesis tests and nonparametric equivalent.
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Ni?]}./t')ér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 100
Toplam / Total: 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 100
Toplam / Total: 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:

iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total

ShauliE: o eees Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 3.00 3.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 20.00 20.00
Bireysel Calisma / Self Study 14 2.00 28.00
Derse Katilim / Attending Lectures 14 4.00 56.00
Final Sinavi / Final Examination 1 3.00 3.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 40.00 40.00
Toplam / Total: 32 72.00 150.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 150.00/25.00 = 6.00 ~ 6.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 150.00 / 25.00 = 6.00 ~ 6.00
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktlan / Program Ciktilari / Program Outcomes
Healtillugl Qe ies 111 (112113 [1.14 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.0Olasilik teorisinin temel
kavramlarini tanimlayabilmek
(rastgele deneyler, olasilik
aksiyomlari, kosullu olasilik ve
istatistiksel bagimsizlik). /
Ability to describe basic 4 4 5 5 4 5 4 5 3 4 4
concepts of probability theory
(random experiments,
probability axioms, conditional
probability, and statistical
independence).

2.Bayes Teorisi de dahil olmak
Uzere rastgele bir deneyde bir
sonucun olasiligini
hesaplayabilmek / Ability to
calculate the probability of an
outcome in a random
experiment, including Bayes
Theory.

3.CDF'ler, PMF'ler kullanarak
ayrik rastgele degiskenleri
ifade edebilme; rastgele
degiskenlerin beklenen
degerini hesaplayabilmek. / 3
Ability to express discrete
random variables using CDFs,
PMFs; being able to calculate
the expected value of random
variables.

4.Surekli rastgele degiskenleri,
beklenen degerleri, bunlarin
ortak PDF'lerini, kosullu
olasiliklari, kosullu beklentileri,
korelasyonu ve kovaryansi
tanimlayip hesaplayabilme,
Markov ve Chebyshev
esitsizliklerini
tanimlayabilmek. / To be able 4 3 5 3 4 4 5 3 3 4 4
to define and calculate
continuous random variables,
expected values, their common
PDFs, conditional probabilities,
conditional expectations,
correlation and covariance,
define Markov and Chebyshev
inequalities.

718



5.0rtak CDF'ler, PMF'ler,
PDF'ler dahil olmak lUzere
birden ¢ok rastgele
degiskenlerin, marjinal PMF'ler,
PDF'lerini ve bagimsiz rastgele
degiskenleri tanimlayabilmek,
turetilmis dagihmlar ve kosullu
olasilik modelleri ile hesaplama

yapabilmek. / Ability to define S T e I - I B
multiple random variables,
marginal PMFs, PDFs and
independent random variables,
including common CDFs,
PMFs, PDFs, and calculate
with derived distributions and
conditional probability models.

6.istatistiksel testleri anlamak
ve tek ve cift Ana Kiitle
Ortalamasi icin Hipotez Testi
kurup yapabilmek. /

Understanding statistical tests 4 4 4 5 4 5 3 5 3 4 4
and being able to construct and
perform Hypothesis Testing for
odd and even Population Mean

Katki Dlzeyi / Contribution Level : 1-Cok Duisuk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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