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Bu dersi alan yilksek lisans 6grencileri asagidaki konularda bilgi, beceri ve yetkinlik kazanirlar :Zr::;yan Dog.Dr. M. Sinan Ozeren
1-Temel olasilik ve istatistik kavramlari hatirlar Formu
2-Cesitli tirden hipotez testleri yapabilmelerini yapabilir Onaylayan

3-Parametre kestirimi kavramini tanir ve standart yontemlerle temel parametre kestirimleri yapabilir
4-Genel zaman serisi kavramlarina hakim olur
5- Coklu rasgele degiskenlerle g¢alisabilir




ITU Avrasya Yer Bilimleri Enstitiisii Ders Teklif Formu

Dersin Adi Yer Veri Analizi
Ingilizce Adi Earth Data Analysis
Dili Ingilizce

Tiirii Secmeli

Kodu JDM504E

Kredisi 3.0

Yariyih Giiz

On Kosulu

Anabilim Dal / Kati Yer /Jeodinamik
Programm

Amaci Yerbilimci adaylarina temel istatistik ve olasilik

kavramlarim1  hatirlattiktan sonra temel veri analizi,
parametre kestirimi ve zaman serisi analizlerini tanitmak

icerik

Bu ders yer bilimlerinde elde edilen ¢ok ¢esitli tiirden verilerin analizi konusunda
kullanilan tekniklerle ilgilidir. Yer bilimleri veri analizinin ¢ok ciddi rol oynadigi
bir dal oldugu i¢in yer bilimciler ¢ok ¢esitli sofistike matematik ve istatistiksel
metodlarla verilerini analiz etmektedirler. Bu metodlardaki gesitlilik ¢ok fazla
oldugundan biitiin tekniklerin iizerinde durulmasi olanaksizdir (zira yerbilimleri
oseanografiden sismolojiye ¢ok farkli disiplinleri, dolayisiyla ¢ok farkli veri
tiirlerini icermektedir). Bu dersin amaci temel olasilik ve istatistik bilgileriyle ilgili
bir hatirlatma yaptiktan sonra o6nce tek degiskenli ve daha sonra da ¢ok degiskenli
veri setleri tizerinde direkt istatistiksel analizleri, basit ters modellemeleri ve daha
sonra ANOVA ve temel zaman serisi analizi konularina egilinecektir.

Contents

This course is about the techniques used in the analysis of a rich variety of data that
are obtained in the earth sciences. Earth science is a field in which data analysis
plays an essential role so earth scientists use a plethora of sophisticated
mathematical techniques .for data analysis. The rich variety of these techniques -
due to the different sub-disciplines earth sciences include such as oceanography and
seismology- makes it impossible to go through all of them within the scope of a
single course. In this course, first a general outlines of the main probability and
statistics are repeated. Then single and multivariate earth science data analysis are
introduced. Some basic inverse problem formulation is introduced. Finally time
series analysis techniques and ANOV A-related concepts are studied

Kaynaklar

Sheldon Ross, A First Course in Probability, Pearson, 8th edition, 2009

Alan J I1zelman, Modern Multivariate Statistical Techniques: Regression,
Classification, and Manifold Learning, Springer Texts in Statistics, 1st ed. 2008.
Corr. 2nd printing 2013 edition

David Gubbins, Time Series Analysis and Inverse Theory for Geophysicists ,
Cambridge University Press, 2004




Dersin Adi

Course Name

Yer veri analizi

Earth data analysis

Ders Tiirii
Kodu Yariyil Kredisi AKTS Kredisi (Course Type)
(Code) (Semester) (Local Credits) (ECTS Credits)
JDM504E Giiz 3 7.5 Yiiksek Lisans
(Fall (M.Sc.)

Boliim / Program Kat1 Yer / Jeodinamik
(Department/Program) (Solid Earth / Geodynamics)
Dersin Tiirii Segmeli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) English

Dersin Icerigi
(Course Description)

30-60 kelime arasi

Bu ders yer bilimlerinde elde edilen ¢ok gesitli tiirden verilerin analizi konusunda kullanilan
tekniklerle ilgilidir. Yer bilimleri veri analizinin ¢ok ciddi rol oynadig: bir dal oldugu i¢in yer
bilimciler ¢ok ¢esitli sofistike matematik ve istatistiksel metodlarla verilerini analiz etmektedirler.
Bu metodlardaki gesitlilik ¢ok fazla oldugundan biitiin tekniklerin iizerinde durulmasi olanaksizdir
(zira yerbilimleri oseanografiden sismolojiye ¢ok farkli disiplinleri, dolayisiyla ¢ok farkli veri
tiirlerini icermektedir). Bu dersin amaci temel olasilik ve istatistik bilgileriyle ilgili bir hatirlatma
yaptiktan sonra once tek degiskenli ve daha sonra da ¢ok degiskenli veri setleri iizerinde direkt
istatistiksel analizleri, basit ters modellemeleri ve daha sonra ANOVA ve temel zaman serisi
analizi konularina egilecektir.

This course is about the techniques used in the analysis of a rich variety of data that are obtained
in the earth sciences. Earth science is a field in which data analysis plays an essential role so earth
scientists use a plethora of sophisticated mathematical techniques .for data analysis. The rich
variety of these techniques -due to the different sub-disciplines earth sciences include such as
oceanography and seismology- makes it impossible to go through all of them within the scope of
a single course. In this course, first general outlines of the main probability and statistics are
repeated. After that single and multivariate earth science data analysis are introduced. Some basic
inverse problem formulation is introduced. Finally time series analysis techniques and ANOVA-
related concepts are studied.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

Yerbilimci adaylarina temel istatistik ve olasilik kavramlarim hatirlattiktan sonra temel veri
analizi, parametre kestirimi ve zaman serisi analizlerini tanitmak

After a reminder of the fundamental statistics and probability concepts, introducing the candidate
earth scientists to fundamental data analysis, parameter estimation and time series basics.

Dersin Ogrenme
Ciktilan

(Course Learning
Qutcomes)

Maddeler halinde 4-9 adet

Bu dersi alan yiiksek lisans dgrencileri agsagidaki konularda bilgi, beceri ve yetkinlik kazanirlar
1-Temel olasilik ve istatistik kavramlari hatirlar

2-Cesitli tiirden hipotez testleri yapabilmelerini yapabilir

3-Parametre kestirimi kavramini tanir ve standart yontemlerle temel parametre kestirimleri
yapabilir

4-Genel zaman serisi kavramlarina hakim olur

5- Coklu rasgele degiskenlerle caligabilir




Students who take this course gain knowledge, skills and proficiency in the following subjects
1-Have a command on the basic probability and statistical concepts

2- Can perform hypothesis tests of various kinds

3-Have a good understanding of parameter estimation and can perform basic parameter estimations
using standard techniques

4-Knows the general concepts on time series

5-Can work with multiple random variables

Ders Kitabi David Gubbins, Time Series Analysis and Inverse Theory for Geophysicists
(Textbook) , Cambridge University Press, 2004
Diger Kaynaklar Sheldon Ross, A First Course in Probability, Pearson, 8" edition, 2009
(Other References) Alan J Izelman, Modern Multivariate Statistical Techniques: Regression,

) Classification, and Manifold Learning, Springer Texts in Statistics, 1st
Maddeler halinde en cok 3 adet ed. 2008. Corr. 2nd printing 2013 edition
Odevler ve Projeler Homeworks in some weeks and one project

(Homework & Projects)

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullaninm
USE OF THE PROGRAM “R”

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basari1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi,
Sistemi (Activities) (Quantity) %

(Effects on Grading, %)
(Assessment Criteria) Yil ici Sinavlar 1 25

(Midterm Exams)
Kisa Sinavlar
(Quizzes)
Odevler
(Homework)
Projeler 1 35
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40
(Final Exam)
*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




COURSE PLAN

Course
Week Topics Outcomes
1 Probability refresher, discrete random variables 1
2 Conditional probability, continuous random variables 1
3 Continuous random variables continued 1
4 Joint random variables, covariance, correlation 1
5 Hypothesis testing 2
6 Hypothesis testing continued 2
7 Regression and parameter estimation 3
8 Regression and parameter estimation, ANOVA 3
9 Inverse problem formulation in discrete space 3
10 Multivariable statistics 5
11 Multivariable statistics continued 5
12 PCA 5
13 Time series basics 4
14 Time series continued 4
DERS PLANI
Ders

Hafta Konular ciktilari
1 Olasilik ve istatistik kavramlarin hatirlatilmasi-ayrik rassal degiskenler 1
2 Sartli olasilik-stirekli rassal degiskenler 1
3 Siirekli rastgele degiskenler devam 1
4 Iki boyutlu rassal degiskenler kovaryans korelasyon 1
5 Hipotez testi 2
6 Hipotez testine devam 2
7 Regresyon ve parametre Kestirimi 3
8 Regresyon ve parametre kestirimi devam ANOVA 3
9 Ayrik ortamda ters problem formiilasyonu 3
10 Cok degiskenli istatistik 5
11 Cok degiskenli istatistige devam 5
12 PCA 5
13 Zaman serilerinin temelleri 4
14 Zaman serilerine devam 4




Dersin “Jeodinamik Programr’yla fliskisi

Programin mezuna kazandiraca@ bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Lisans diizeyi yeterliliklerine dayali olarak, alaninin iligkili oldugu disiplinler arasi etkilesimi
kavrayabilme, ilgili program alaninda bilgilerini uzmanlik diizeyinde gelistirebilme ve
derinlestirebilme (bilgi).

Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri kullanabilme, farkli
disiplin alanlarindan gelen bilgilerle biitiinlestirip yorumlayarak yeni bilgiler olusturabilme ve
karsilagilan sorunlari aragtirma yontemlerini kullanarak ¢6ziimleyebilme (beceri).

Alani ile ilgili uzmanlik gerektiren bir caligmayi, bilgi ve becerilerini elestirel bir yaklagimla
degerlendirip, 6grenmesini yonlendirerek, bagimsiz olarak yiiriitiip, karsilasilan ve
ongoriilemeyen karmasik sorunlarin ¢6ziimii i¢in yeni stratejik yaklasimlar gelistirerek
sorumluluk alip, liderlik yaparak ¢oziim iiretebilme (Bagimsiz Calisabilme, Sorumluluk Alabilme
ve Ogrenme Yetkinligi).

Alanindaki giincel gelismeleri ve kendi caligmalarini, nicel-nitel veriler ile destekleyerek, gerekli
diizeyde bilgisayar yazilimu ile birlikte bilisim ve iletisim teknolojilerini kullanarak, sosyal
iligkileri ve bu iligkileri yonlendiren normlari elestirel bir bakis agisi ile de inceleyerek gelistirip
ve gerektiginde degistirerek alanindaki ve alan disindaki gruplara, yazili, sozlii ve gorsel olarak
sistemli bigimde aktarabilme (Zletisim ve Sosyal Yetkinlik).

Bir yabanci dili en az Avrupa Dil Portfoyii B2 genel diizeyinde kullanarak szl ve yazili iletisim
kurabilme, kendi ¢alismalarini, alanindaki uluslararasi platformlarda, yazil, sdzli ve/veya gorsel
olarak aktarabilme (lletisim ve Sosyal Yetkinlik).

Vi.

Alan ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi agsamalarinda
toplumsal, bilimsel, kiiltiirel ve etik degerleri gdzeterek denetleyebilme, bu degerleri 6gretebilme,
ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme ve elde edilen sonuglari,
kalite siiregleri ¢er¢evesinde degerlendirebilme, 6ziimsedigi bilgiyi, problem ¢dzme ve/veya
uygulama becerilerini, disiplinlerarasi calismalarda kullanabilme (Alana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and “Geodynamics Program”

Program Outcomes

Level of

Contribution

1

2

3

Grasping interdisciplinary interaction related to one’s area and developing and intensifying the
current and high knowledge in that area based upon the competency in graduate level
(knowledge).

X

By means of ability to use theoretical and practical information related to one’s area, to
combine and interpret them with information from different disciplines producing new
information and solving the faced problems by related searching methods (skill).

By means of the ability to critically analyze knowledge, skills and also a study related to one’s
area that requires expertise on that area, directing and continuing independently, developing
new strategies for the problems that are not foreseen and taking the responsibilities together
with fulfilling the leader role, the ability to produce solutions for those problems (competence
to work independently, competence to take responsibility, competence to learning).

By means of the ability to promote current development and studies by supporting with
qualitative and quantitative data and to use computer software together with information and
communication technologies with a required level, critical analyzing, developing and altering,
if required, social relationships and the norms directing these relationships, establishing
written, oral and visual communication with groups within one’s or different fields
(communication and social competency).

Proficiency in a foreign language —at least European Language Portfolio B2 Level- and
establishing written, oral and visual communication with that language for presenting one’s
studies in the international environment (communication and social competency).

Vi.

By means of the ability to inspect the steps like gathering, interpreting, implementing and
announcing related data with the one’s area by overseeing scientific, cultural and ethical norms,
teaching these norms, developing strategy, policy and action plans in related subjects and
evaluating the obtained results by making the use of quality processes, using the gathered
(information and solving problems and/or implementation skills in the interdisciplinary
strategies (area specific competency).

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Dog¢. Dr. M. Sinan Ozeren 20.02.2014




