Content

Course Code Course Name Semester Theory Practice Lab  Credit ECTS

IND 511 Advanced Engineering Economy 1 3 0 0 3 6

Prerequisites

Admission Requirements

Language of Instruction English

Course Type Compulsory
Course Level Masters Degree
Objective Bu dersin amaci, 6grencilerin mihendislik ekonomisi kararlarinin temellerini 6grenmelerini saglamak, risk ve

belirsizlik altinda karar verme dahil olmak tzere ekonomik karar yéntemlerini incelemek ve bireysel yatirim
kararlari ile mihendislik ve yonetim kararlarinda yardimci olacak ekonomik maliyet farkindahdini gelistirmektir.

Content - Giris ve organizasyon
- Kesikli nakit akis modellerinin gdzden gegiriimesi
- Dlizglin seri ve gradyan serileri formilasyonlari
- Nominal ve efektif faiz orani
- Surekli faiz ve surekli nakit akigi
- Dénem ortasinda gergeklesen nakit akiglari
- Zamana bagl faiz orani
- Krediler
-Nakit akis modellerinde Laplace, Z ve Mellin dontstumleri
- Alternatifleri kiyaslamada esdeger yéntemler
- Buglinkl deger, gelecek deger ve yillik deger ydntemleri
- Kazang-maliyet orani yontemi
- Verim orani ydntemleri
- Coklu alternatifler arasindan segim yapma kurallari
- Buguinkl deger, gelecek deger ve yillik deger yontemleri
- Kazang-maliyet orani yontemi
- Verim orani yontemleri
- Yaklasik ve yardimci
- Geri 6deme suresi yontemi
- Karlilk indeksleri
- Amortisman y&ntemleri
- Vergi sonrasi nakit akisi analizi
- indeks sayilari
- Enflasyonun yatirim modellerine dahil edilmesi
- Yenileme modelleri
- Ayni donanimia yenileme
- Genellestiriimis yenileme modeli
- Dinamik programlama formiilasyonu
- Sermaye butceleme igin matematiksel programlama formtlasyonlari
- Risk analiz
- Rassal degiskenlerin istatistiksel momentleri
- Rassal nakit akiglari
- Rassal proje 6mri
- Risk ve belirsizlik altinda karar élgutleri
- Bulanik iskontolanmig nakit akis analizi
- Reel opsiyon yaklasimina giris

References - Park, C.S., Sharp-Bette, G.P., Advanced Engineering Economics, John Wiley & Sons, 1990.
- Fleischer, G.A., Introduction to Engineering Economy, PWS Publishing Company, Boston, 1994.

Theory Topics

Week Weekly Contents

1 Introduction and organization, Review of discrete cash flow models, Uniform and gradient series, Nominal versus effective interest
rates.
2 Continuous compounding and continuous cash flows, Mid-period convention, Time-dependent interest rates, Loans.
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Week Weekly Contents

3 Equivalent methods for comparing alternatives (single project): Present worth, future worth and annual worth methods, Benefit-cost
ratio method, Rate of return method and variations, Internal rate of return method, External rate of return method.

4 Decision rules for selecting among multiple alternatives: Present worth, future worth and annual worth methods, Benefit-cost ratio
method, Internal rate of return method. Approximate and supplementary methods: Payback method, Profitability index.

5 Depreciation methods, After-tax economy studies.
6 Index numbers, Incorporating inflation into economic analysis.
7 Replacement models: Retirement with identical replacement, Generalized replacement model, Dynamic programming formulations.
8 Mathematical programming formulations for capital budgeting.
9 Midterm
10 Risk analysis, Statistical moments of random variables, Random cash flows, Random project life.
11 Decision criteria and methods for risk and uncertainty.
12 Portfolio optimization.
13 Introduction to real options approach.
14 Project presentations.
Content
Course Code Course Name Semester Theory Practice Lab  Credit ECTS
IND 501 Linear Optimization 1 3 0 0 3 6

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

English
Compulsory
Masters Degree

Dogrusal optimizasyon, teorisi, modellenmesi ve ¢6zim algoritmalariyla diger tim matematiksel programlama
teknikleri icin bir temel olusturmaktadir. Programda zorunlu olarak verilen Dogrusal Optimizasyon sayesinde,
ogrenciler bir gergek hayat problemini matematiksel bir model olarak tasarlayabilecek ve bu modellerden
dogrusal optimizasyon kapsamina girenleri, uygun algoritma ve uygun yazilimla ¢ézebileceklerdir. Bu kapsamda
dersin amaglari su sekilde belirlenmistir:

« Ogrencilere, bir gercek hayat probleminin matematiksel olarak ne sekilde modellenebilecegini géstermek

« Ogrencilerin dogrusal optimizasyon algoritmalarini etkin ve dogru bir sekilde kullanabilmelerini saglamak

+ Ogrencilere, GUROBI ve GAMS gibi profesyonel yaziimlarin bilyiik élgekli dogrusal optimizasyon problemlerinin
¢6ziminde ne sekilde kullanilacaklarini géstermek

« Ogrencilerin, diger tim matematiksel programlama tekniklerinin teori ve algoritmalarini 8grenmelerini
kolaylastirmak

Hafta 1: Modelleme ve GAMS uygulamalari

Hafta 2-3: Lineer cebir ve konveks analizde temel kavramlar

Hafta 4-5: Simpleks algoritmasi, buylk M algoritmasi ve iki fazli algoritma
Hafta 6-7: Farkas 6n kurami ve Karush-Kuhn-Tucker optimallik kosullari
Hafta 8: Cifteslik (dualite), dual simpleks ve primal-dual simpleks algoritmalari
Hafta 9: Ara sinav

Hafta 10-11: Duyarlilik analizi ve parametrik analiz

Hafta12-13: Dantzig-Wolfe ayrigimi

Hafta 14: Makine 6grenmesinin optimizasyon uygulamalari
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References

Theory Topics

Bazaraa, M.S., Jarvis, J.J., Sherali, H.D., “Linear Programming and Network Flows”, 4. Baski, Wiley, New Jersey,
2010

Bertsimas, D., Tsitsiklis, J.N., “Introduction to Linear Optimization”, Athena Scientific Series in Optimization and
Neural Computation, Massachusetts, 1997

GAMS Manual, http://www.gams.com/ sayfasindan yiklenebilinir.

GUROBI Manual, https://www.gurobi.com/documentation/ sayfasindan ytklenebilinir.

Makine 6grenmesinde optimizasyon uygulamalari ile ilgili makaleler

Week Weekly Contents

1 Modeling of optimization problems (Bazaraa, Jarvis & Sherali, Chapter 1, Bertsimas & Tsitsiklis, Chapter 1)
2 Modeling of optimization problems (Bazaraa & Sherali, Chapter 1, Wolsey, Chapter 1) and solution through GAMS and
MATLAB+CPLEX

3 Basic concepts in linear algebra (Bazaraa, Jarvis & Sherali, Chapter 2)

4 Basic concepts in convex analysis (Bazaraa, Jarvis & Sherali, Chapter 2)

5 The simplex and big-M algorithms (Bazaraa, Jarvis & Sherali, Chapter 3)

6 The two-phase algorithm, degeneration, cycling, and cycling prevention rules (Bazaraa, Jarvis & Sherali, Chapter 4)

7 Farkas’ lemma, Karush-Kuhn-Tucker optimality conditions (Bazaraa, Jarvis & Sherali, Chapter 5)

8 Midterm |

9 Duality and sensitivity analysis (Bazaraa, Jarvis & Sherali, Chapter 6, Bertsimas & Tsitsiklis, Chapter 4)
Content

Course Code Course Name Semester Theory Practice Lab  Credit ECTS
IND 522 Advanced Statistical Modeling 1 3 0 0 3 6

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

References

English
Compulsory
Masters Degree

Bu dersin amaci, 6grencilerin istatistiksel modelleme alaninda ileri ydntemleri kavramalarini ve
uygulayabilmelerini saglamaktir. Ogrenciler olasilik ve drnekleme kavramlarini derinlemesine inceleyecek; rassal
degiskenlerin Uretilmesini, kesifsel veri analizini ve Monte Carlo yéntemlerini gikarimsal istatistik igin kullanmayi
6greneceklerdir. Ayrica, veri bélimleme, olasilik yogunluk tahmini, denetimli ve denetimsiz 6grenme teknikleri ile
parametrik ve parametrik olmayan modeller zerinde kapsamli bilgi ve beceri kazanacaklardir.

Olasilik Kavramlari, Ornekleme Kavramlari, Rassal Degisken Uretme, Kesifsel Veri Analiz, Yapi Bulma,
Cikarimsal Istatistik icin Monte Carlo Yéntemleri, Veri Bsliimleme, Olasilik Yogunluk Tahmini, Denetimli Ogrenme,
Denetimsiz Ogrenme, Parametrik ve Parametrik Olmayan Modeller

* M.H. DeGroot and M.J. Schervish, “Probability and Statistics”, Pearson, 4th Edition, 2012.

* D.S. Moore, G.P. McCabe and B.A. Craig, “Introduction to the Practice of Statistics”, MacMillan, 10th Edition,
2021.

* S.M. Ross, “Simulation”, Academic Press, 6th Edition, 2023.

* W.L. Martinez, A.R. Martinez and J. Solka, “Exploratory Data Analysis with MATLAB”, Taylor & Francis, 2017.
* T. Hastie, R. Tibshirani and J. Friedman, “The Elements of Statistical Learning: Data Mining, Inference, and
Prediction”, Springer, Second Edition, 2009.

* P. Glasserman, “Monte Carlo Methods in Financial Engineering”, Springer, 2003.

* B. Efron and R.J. Tibshirani, “An Introduction to the Bootstrap”, Chapman & Hall, 1993.

» C.M. Bishop, “Pattern Recognition and Machine Learning”, Springer, 2006.

* R.O. Duda, P.E. Hart and D.G. Stork, “Pattern Classification”, Wiley, 2nd Edition, 2001.

* J. Han, M. Kamber and J. Pei, “Data Mining: Concepts and Techniques”, Morgan Kaufmann, 3rd Edition, 2011.
* N.R. Draper and H. Smith, “Applied Regression Analysis”, Wiley-Interscience, 3rd edition, 1998.
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Theory Topics

Week Weekly Contents

1 Probability Concepts (Probability, Conditional Probability and Independence, Expectation, Common Distributions)

2 Sampling Concepts (Sampling Terminology and Concepts, Sampling Distributions, Parameter Estimation, Empirical Distribution
Function)

3 Generating Random Variables (General Techniques for Generating Random Variables, Generating Continuous and Discrete

Random Variables)
4 Exploratory Data Analysis (Exploring Univariate, Bivariate, Trivariate and Multi-Dimensional Data)

5 Finding Structure (Projecting Data, Principal Component Analysis, Projection Pursuit EDA, Independent Component Analysis,
Nonlinear Dimensionality Reduction)

6 Monte Carlo Methods for Inferential Statistics (Classical Inferential Statistics, Monte Carlo Methods for Inferential Statistics,
Bootstrap Methods)

7 Data Partitioning (Cross-Validation, Jackknife, Better Bootstrap Confidence Intervals, Jackknife-After-Bootstrap)

8 Probability Density Estimation (Histograms, Kernel Density Estimation, Finite Mixtures)

9 Midterm Exam

10 Supervised Learning (Bayes Decision Theory, Evaluating the Classifier, Classification Trees, Combining Classifiers, Nearest

Neighbor Classifier, Support Vector Machines)

11 Unsupervised Learning (Measures of Distance, Hierarchical Clustering, K-Means Clustering, Model-Based Clustering, Assessing
Cluster Results)

12 Parametric and Nonparametric Models (Spline Regression Models, Logistic Regression, Generalized Linear Models, Model
Selection and Regularization)

13 Parametric and Nonparametric Models (Partial Least Squares Regression, Some Smoothing Methods, Kernel Methods, Smoothing
Splines)
14 Parametric and Nonparametric Models (Nonparametric Regression, Regression Trees, Additive Models, Multivariate Adaptive

Regression Splines)

Content
Course Code Course Name Semester Theory Practice Lab  Credit ECTS
IND 523 Advanced Topics in Quality Engineering 1 3 0 0 3 6

Prerequisites

Admission Requirements

Language of Instruction English

Course Type Elective
Course Level Masters Degree
Objective Bu dersin amaci, 6grencilere bir Uretim/servis organizasyonunda uriin/hizmet kalitesinin élgulmesi ve

iyilestirilmesi i¢in kullanilabilecek yaklagimlar, sistemler ve teknikleri kavramlarinda yardimci olacaktir. Deneysel
tasarimin prensipleri ve teknikleri ile alti sigma metodolojisini kullanarak ve riin ve hizmet alaninda pratikte
karsilasilan durumlari degerlendirebilmeleri saglanacaktir. Uretim ve hizmet alanlarinda kalite yénetimi
sistemlerinin gelisimine kuvvetli bir vurgu yaparak ve toplam kalite yénetimi kavramlarinin uygulanmasiyla
organizasyonel rekabetciligi iyilestirmek igin kalite sistemleri ve yonetimini etkin bir sekilde kullanmalari
saglanacaktir.
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Content

References

Theory Topics

. hafta : Urlin ve hizmet kalite boyutlar

. hafta : Modern kalite yénetiminin gelisimi ve gegmisi

. hafta : Kalite ve glvenirlik igin temel istatistik ve olasilik
hafta : Istatistiksel stireg kontrolii ve kontrol diyagramlari
hafta : Deneysel tasarima giris

. hafta : Tek faktorli deneyler: varyans analizi

. hafta : Faktoriyel tasarima giris

. hafta : 2k faktoriyel tasarimlarda bloklama ve etkilerin incelenmesi
9. hafta : Ara sinav

10. hafta : Tepki ylizeyi modelleri

11. hafta : Kalite fonksiyonu yayilimi, misterinin sesi

12. hafta : Alti sigma ve DMAIC metodolojisi

13. hafta : Vaka analizleri

14. hafta : Vaka analizleri

0N OAWN

» Montgomery, D.C., Design and Analysis of Experiments, Sixth Edition, John Wiley & Sons, 2005.

* Besterfield D.H. et al, Total Quality Management, Prentice-Hall, Englewood, USA, 2003.

* Gryna F.M., Chua C.H., DeFeo J.A., Juran’s Quality Planning and Analysis, 5th edition, McGraw-Hill, 2007.

Week Weekly Contents

1 Product and service quality dimensions

2 Modern Quality Management development and background

3 Basic statistics and probabilities for quality and reliability

4 Statistical Process Control, Control Charts for Variables

5 Introduction to experimental design

6 Experiments with a single factor: the analsis of variance

7 Introduction to factorial designs

8 Blocking and confounding in the 2k factorial design

Mid term

10 Response surface models

11 Quality function deployment, voice of the customer

12 Six Sigma and DMAIC methodology

13 Case studies

14 Case studies
Content

Course Code Course Name Semester Theory Practice Lab
IND 590 Graduate Seminar 1 0 0 2

Prerequisites

Admission Requirements

Language of Instruction
Course Type

Course Level

Turkish
Compulsory

Masters Degree

Credit
0

ECTS
6
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Objective

Content

References

Theory Topics

Bilimsel Liyakat 6lgulerini aktarmak

Literatlir Taramasi, Bilimsel Yayin Hazrrlama ve Bilimsel Sunum Hazirlama teknikleri
Konuk Ogretim Uyelerinin sunumlari ile bélim igi bilimsel faaliyetlerde iletisim saglamak
Universite disi konuklar ile bilism sektériinde farkli konularda bilgi aktarimi

Ogrencilerin yiiksek Lisans tezlerinin belirlenmesi

Yiksek Lisans tezlerini basari ile stirdtirmeleri icin gerekli altyapiy1 saglamak

Bilimsel indexleme, Atif, Kaynak tarama ve Kaynak yazimi
Sunum Becerileri

Konuk bilimadamlarinin seminerleri

Bolim dgretim tyelerinin seminerleri

Ornek calisma konusu belirleme

Ozet yazimi

web of science

Google Scholar

TPE

EPO- Patent teaching Kit

Week Weekly Contents

Content
Course Code Course Name Semester Theory Practice Lab  Credit ECTS
IND 515 Game Theory And Its Applications 1 3 0 0 3 6

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

English
Elective
Masters Degree

Bu derste oyun teorisi birbirine bagh karar verme durumlarindaki stratejik davranis ve tesvik calismalarinda
kullanilir. Bu ders oyun teorisindeki temel teorik sonuglarin ve ispatlarinin daha iyi anlasiimasini saglar. Teori ve
uygulamalara dengeli zaman ayrilacaktir. Ekonomik modeller, ihale teorisi v.b. uygulama konulari islenecektir.
Katilimcilar kendi ilgi alanlarinda 6r. ig, politika, ekonomi v.d. tabi ki oyun teorisi iceren konularda galismaya
cesaretlendirilir.

Bu kapsamda dersin amaglari su sekilde belirlenmistir:

Oyun teorisinde temel sonuglarla ilgili asinalik gelistirmek;

Oyun teorisinde kullanilan matematik araglari ile ilgili asinalik gelistirmek;

Oyun teorisindeki sonuglarin varsayimlarini ve kisitlamalarini, tabi ki bunlardan dogan sorunlarin ¢ézimuni
aciklayabilir;

Oyun teorisinin uygulama konularini inceleyebilir;

Oyun teorisi iceren akademik makaleleri okuma becerisi gelistirir ve bu makalelerin teknik kisimlarini tartisabilir.

Tanitim, Neden Oyun Teorisi caligimal? Kisa tarih, Oyun teorisinin varsayimlar, Oyunlari siniflandirma
Tam Bilgili Duragan Oyunlar: Temel teorisi ve Nash Dengesi

Tam Bilgili Duragan Oyunlar: Uygulamalar ve karma stratejileri

Tam Bilgili Duragan Oyunlar: Karma stratejiler ve Nash dengesinin varligi

Tam Bilgili Dinamik Oyunlar: Tam ve kusursuz bilgi ve tam ve kusurlu bilgili iki-asamali oyunlar

Tam Bilgili Dinamik Oyunlar: Tekrarli oyunlar ve tam fakat kusurlu bilgili dinamik oyunlar

Noksan Bilgili Statik Oyunlar: Bayezyen oyunlar ve Bayezyen Nash dengesi

Noksan Bilgili Statik Oyunlar: Karma stratejiler ve bir ihale

Noksan Bilgili Dinamik Oyunlar: Kusursuz Bayezyen denge ve sinyalli oyunlar

Vaka Calismasti;-Finans, Muhasebe, Islemler Yénetimi ve Bilisim Sistemleri, Franchise kararlari, Kooperatif
oyunlar ve is stratejileri, pazarligin pratigi
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References Gibbons, Robert, “Game Theory for Applied Economists”, Princeton University Press, 1992.
Osborne, Martin J., and Rubinstein, Ariel, “A Course in Game Theory”, MIT Press, 1994.
Chatterjee, K., Samuelson, W. F., “Game Theory and Business Applications”, Kluwer Academic Publishers,
2002.
Geckil, llhan Kubilay, and Anderson, Patrick L., “Applied Game Theory and Strategic Behavior”, CRC Press,
2010.
Fudenberg, Drew, and Tirole, Jean, “Game Theory”, 5th Edition, MIT Press, 1996.

Theory Topics

Week Weekly Contents

1 Introduction, Why study Games? A brief history, The assumptions of Game Theory, Classifying Games
2 Static Games of Complete Information: Basic Theory and Nash Equilibrium
3 Static Games of Complete Information: Applications and Mixed Strategies
4 Static Games of Complete Information: Mixed Strategies and Existence of a Nash Equilibrium
5 Dynamic Games of Complete Information: Complete and perfect information and two-stage games of complete but imperfect
information
6 Dynamic Games of Complete Information: Repeated games and dynamic games with complete but imperfect information
7 Static Games of Incomplete Information: Bayesian Games and Bayesian Nash Equilibrium
8 Static Games of Incomplete Information: Mixed strategies and an auction
9 Dynamic Games of Incomplete Information: Perfect Bayesian Equilibrium and signaling games
10 Case Study;-Finance, Accounting, Operations Management and Information systems
11 Case Study; Incentive contractions and the Franchise Decision, Cooperative games and business strategy, The practice of
bargaining
12
13
14
Content
Course Code Course Name Semester Theory Practice Lab  Credit ECTS
IND 551 Strategic Management 1 3 0 0 3 6

Prerequisites

Admission Requirements

Language of Instruction English

Course Type Elective
Course Level Masters Degree
Objective Stratejik yonetim konusunda temel bilgilerin verilmesini muteakiben i¢/dis ¢evre analizleri konusunda temel

yetkinliklerin kazandiriimasi, strateji olusturma, uygulama ve degerleme asamalarinin teorik agidan incelenmesi
ve uygulamalarinin tartigimasidir.
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Content 1. hafta: Girig
2. hafta: Temel Kavramlar
3. hafta: Ig Cevre Analiz |
4. hafta: g Gevre Analizi Il
5. hafta: Dig Cevre Analiz |
6. hafta: Dis Cevre Analiz Il
7. hafta: Strateji Olusturma
8. hafta: Ara Sinav
9. hafta: BCG Matrix - GE Matrix
10. hafta: SPACE Matrix - Ansoff Matrix
11. hafta: Blue Ocean Strategy
12. hafta: Blue Ocean Strategy
13. hafta: Sunumlar ve Tartigmalar

14. hafta: Sunumlar ve Tartigmalar

References Corporation A Global Business Simulation J.R. Smith& P.A. Golden
Contemporary Strategy Analysis 2008 R.M. Grant Wiley :UK

Theory Topics

Week Weekly Contents

1 Introduction
2 Basic Concepts in Strategic Management
3 Environmental Scanning and Industry Analysis
4 Internal Scanning: Organizational Analysis
5 Strategy Formulation: Situation Analysis and Business Strategy
6 Strategy Formulation: Corporate Strategy
7 Strategy Formulation: Functional Strategy and Strategic Choice
8 Strategy Implementation: Organizing for Action
Simulation
10 Mid term exam
11 Presentation
12 Presentation
13 Presentation
14 Presentation
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