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Dersin Adi Course Name
Mihendislik Ekonomisi Engineering Economics
AKTS Ders Uygulamasi, Saat/Hafta
Kredisi Kredisi (Course Implementation, Hours/Week)
Kodu Yariyil (Local (ECTS Ders Uygulama Laboratuar
(Code) (Semester) | Credits) Credits) (Theoretical) (Tutorial) (Laboratory)
END 312/ 6 3 5 3 - -
END 312E
Bolim / Program Endustri Miihendisligi (Industrial Engineering)
(Department/Program)
Dersin Tiirii Zorunlu Dersin Dili . S
(Course Type) (Compulsory) (Course Language) | rurkee/Ingilizce
(Turkish/English)

Dersin Onkosullari
(Course Prerequisites)

END 222/ END 222E

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Miihendislik
(Engineering
Science)

Temel Bilim
(Basic Sciences)

Miihendislik Tasarim
(Engineering Design)

Insan ve Toplum Bilim
(General Education)

10% 40% 50% -

Dersin igerigi

(Course Description)

Terminoloji ve nakit akis diyagramlari. Faiz faktorleri ve kullaniliglari. Nominal ve etkin faiz
oranlari ve surekli iskontolama. Simdiki deger ve kapitalize edilmis maliyet analizi. Yillik nakit
akis analizi. Verim orani (artig) analizi. Kazang / Maliyet orani analizi. Geri 6deme siresi analizi.
Yenileme analizleri. Enflasyon-faiz iligkileri. Amortisman. Tikenme. Vergi sonrasi ekonomik
analiz. Bagsabas analizi. Butce kisitlari altinda sermaye butgeleme. Duyarlilik analizi ve karar
agaglari. Risk altinda yatirim analizleri.

Terminology and cash flow diagrams. Interest factors and their use. Nominal and effective
interest rates. Continuous compounding. Present worth and capitalized cost analysis. Uniform
annual cash flow analysis. Rate of return analysis. Internal and external rates of return. Benefit /
cost ratio analysis. Payback period analysis. Replacement analysis. Inflation-interest relations.
Depreciation. Depletion. After-tax economic analysis. Breakeven analysis. Capital budgeting
under budget constraints. Sensitivity analysis and decision trees. Investment analyses under
risk.

Dersin Amaci

(Course Objectives)

I. Bir mhendisin ekonomik analizleri uzman oldugu bir mihendislik dalinda uygulayabilmesini
saglamak,
Il. Yatinmlarin degerlendiriimesinde nakit akisi analizlerinin yeterliligini ve sinirlarini 6gretmek,
Ill. Uygulamalarda nakit akisi modellerini formile edebilme kabiliyeti kazandirmak. Bu
modellerin varsayimlarinin anlagiimasini saglamak.
Modelleme slrecinin sonuglarini, ydénetime ve muhendislik analizlerine yakin olmayan
kisilere sunabilme becerisi kazandirmak.

V.

I. To gain the ability of applying economic analyses in the related engineering discipline,
ii. To understand the major capabilities and limitations of discounted cash flow analysis for
evaluating proposed capital investments.
ili. To be able to recognize, formulate, and analyze cash flow models in practical situations.
Understand the assumptions underlying these models, and the effects on the modeling
process when these assumptions do not hold.

To be able to communicate the results of the modeling process to management and other
non-specialist users of engineering analyses.




Dersin Ogrenme
Ciktilan

(Course Learning
Qutcomes)

Ogrenciler su bilgi ve

becerileri kazanacaktir:

(Students will be able
to:)

. Bilesik faiz oranini kullanarak zaman gizelgesi tizerinde tek nakit akislarini hareket ettirmek;

Bilesik faiz oranini kullanarak zaman cizelgesi Uzerinde yillik nakit akislarini hareket
ettirmek; Bilesik faiz oranini kullanarak zaman gizelgesi Gizerinde degisimli nakit akislari
hareket ettirmek.

Nominal ve etkin faiz orani arasinda dénisim yapabilmek.

Nakit akislarini net simdiki degere, net gelecek degere, yillik serilere, artigh serilere ve
yukselen serilere donlgtirmek.

IV. Net simdiki degeri kullanarak alternatifleri karsilastirabilmek.

V. Farkh émdirli ve sonsuz émirlu alternatifleri sermayelestirilen giderleri kullanarak
karsilastirmak.

VI. g verim oranini hesaplamak ve karmasik nakit akislarindan gergegi yansitmayan verim
oranini belirlemek.

VII. Alternatifleri verim orani analizi kullanarak karsilastirmak.

lll. Kazanglari ve maliyetleri siniflandirmak ve Fayda / Maliyet orani analizi yapmak.

IX. Gelir vergisi, amortisman, enflasyon faktérlerini hesaba katmak.

X. Risk ve belirsizlik altinda analiz yapabilmek, ¢cok 6l¢itli dederlendirme yapabilmek.

I. Move single cash flows along a time line using a compound interest rate; Move annualized
cash flows along a time line using a compound interest rate; Move gradient and escalating
cash flows along a time line using a compound interest rate.

Il. Convert nominal and effective interest rates.

Ill. Convert cash flows into Net Present Worth (NPW), net future worth, annualized series,
gradient series or escalating series.
IV. Compare alternatives using NPW.

V. Compare alternatives with differing life-cycles and Compare infinite-life projects using

capitalized costs.
VI. Compute an Internal Rate of Return (IRR) for a set of cash flows and Identify spurious IRR
from complex cash flows.
VIl. Compare alternatives using Rate-Of-Return (ROR) analysis.
lll. Classify benefits, disbenefits and cost for Benefit/Cost analysis.
IX. Apply fundamental income taxation, inflation, and depreciation to their analysis.
X. Apply economic analysis under risk and uncertainty and multiple criteria

Ders Kitabi
(Textbook)

Leland T. Blank, Anthony Tarquin, Engineering Economy, 6 Edition, McGraw-Hill, 2009.

Diger Kaynaklar

(Other References)

Riggs, J.L., Engineering Economics, McGraw Hill, 1982.

Park, C.S., Sharp-Bette, G.P. Advanced Engineering Economics, John Wiley and Sons,
Inc., 1990.

Kurtz, M., Calculations for Engineering Economic Analysis, McGraw Hill, Inc., 1995.
Bierman, H., Smidt, S., The Capital Budgeting Decision, Maxwell Macmillan, 1990.
Steiner, H.M., Engineering Economic Principles, McGraw Hill, 1996.

Odevler ve Projeler

(Homework & Projects)

Her 6grenci verilen problemleri cbzecektir.

Every student will solve assigned problems.

Laboratuar
Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Use)

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Yil

(Midterm Exams)

ici Sinavlar 2 50%

Kisa Sinavlar

(Quizzes)
Odevler 2
(Homework)

10%

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1
(Final Exam)

40%




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Temel kavramlar, terim ve grafikler: Karar vermede muhendislik ekonomisinin roli, faiz hesaplari, |
denklik,
2 Faiz faktorleri ve kullanimlari, ¢oklu faktérlerin kullanimi, nominal ve etkin faiz oranlari ve strekli Il
iskontolama,
3 Simdiki deger analizi, kapitalize edilmis maliyet analizi, farkli ve sonsuz 6murli alternatifler 1
4 Esdeger diizglin yillik deger analizi, farkli ve sonsuz 6muirli alternatifler, verim orani IV, V, VI
hesaplamalari, nakit akislarinda isaret degisimi ve dis yatirm teknigi
5 Verim orani artis analizi, kazang¢/maliyet orani analizi, gelecek deger analizi VIl
6 Yenileme analizi, ekonomik émur, savunucuya karsi aday techizat VIl
7 Yenileme analizi, ekonomik dmiir, savunucuya karsi aday techizat VI
8 Amortisman ve tikenme, gelir vergisi, vergi sonrasi ekonomik analiz, enflasyon ve faiz iligkisi, IX
9 Basabas analizi, bagimsiz yatirm alternatifleri arasinda sermaye biitgeleme, X
10 Duyarlilik analizi, beklenen deger kararlari, karar agaclari X
11 Risk altinda karar verme, risk ve belirsizlik, similasyon analizi, belirlilik esdegeri, riske gére X
ayarlanmis nakit
12 Risk altinda karar verme, risk ve belirsizlik, simulasyon analizi, belirlilik esdegeri, riske gore X
ayarlanmis nakit
13 Yatinm Alternatiflerinin Cok Olcitlii Degerlendirilmesi X
14 Yatinm Alternatiflerinin Cok Olgitlii Degerlendirilmesi X
COURSE PLAN
Course
Weeks Topics Outcome
S
1 Basic concepts, graphs, role of engineering economics in decision making, discounting and |
equivalence
2 Discounting factors and their usage; usage of multiple factors; nominal and effective interest Il
rates; continuous discounting
3 Present worth analysis; capitalized cost analysis; equal life alternatives; different life alternatives 1
4 Equivalent uniform annual cash flow analysis; equal life alternatives; different life alternatives; Vv, V, VI
rate of return calculations; number of sign changes in cash flows and external investments
5 Incremental rate of return analysis, benefit/cost ratio analysis; future worth analysis VIl
6 Replacement analysis, defender and challenger, economic life VIl
7 Replacement analysis, defender and challenger, economic life VIl
8 Depreciation and depletion, income taxes, after tax cash flow, inflation and interest IX
9 Breakeven analysis; capital budgeting for independent investment alternatives X
10 Sensitivity analysis, expected value decisions, decision trees X
11 Decision making under risk, uncertainty and risk, simulation, certainty equivalent, risk adjusted X
cash flow approach
12 Decision making under risk, uncertainty and risk, simulation, certainty equivalent, risk adjusted X
cash flow approach
13 Multiple criteria evaluation of investments X
14 Multiple criteria evaluation of investments X




Dersin Endiistri Miihendisligi Programiyla lligkisi

Katki
Programin mezuna kazandiracag: bilgi ve beceriler (programa ait giktilar) Seviyesi
112 3
1 Matematik, fen bilimleri ve muhendislik ile ilgili bilgileri uygulama becerisi X
2 Deney tasarlama, uygulama ve verileri analiz edip yorumlama becerisi X
3 Ekonomik, toplumsal, politik, etik, saglik ve guvenlik, Uretilebilirlik ve strdurebilirlik gibi kisitlari X
dikkate alarak bir sistem, bir Grtin veya Urun bileseni ya da bir sure¢ tasarlama becerisi
4 Cok disiplinli takimlar iginde ¢alisma yapma becerisi X
5 Muihendislik problemlerini belirleme, formiile etme ve ¢ézme becerisi X
6 Endustri Muhendisligi meslegdinin etik ilkelerini ve getirdidi sorumluluklari anlama X
7 Etkin iletisim kurma becerisi
8 Kiresel anlamda mihendislik ¢oztmlerinin ekonomik, ¢cevresel ve toplumsal etkilerini anlayabilmek X
icin gerekli egitim
9 Yasam boyu 6grenme becerisi X
10 Cagdas konularla ilgili bilgi X
11 Muhendislik uygulamalari igin gerekli olan teknikleri, becerileri ve gagdas muhendislik araglarini X
kullanma becerisi
12 Is diinyasinda bilgisini uygulama becerisi X
13 YOnetim bilgi ve becerileri X
: Az, 2. Kismi, 3. Tam
Relationship between the Course and the Industrial Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 3
1 An ability to apply knowledge of mathematics, science, and engineering X
2 An ability to design and conduct experiments, as well as to analyze and interpret data X
3 An ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety, X
manufacturability, and sustainability
4 An ability to function on multidisciplinary teams X
5 An ability to identify, formulate, and solve engineering problems X
6 An understanding of professional and ethical responsibility X
7 An ability to communicate effectively
8 The broad education necessary to understand the impact of engineering solutions in a global, X
economic, environmental, and societal context
9 A recognition of the need for, and an ability to engage in life-long learning X
10 A knowledge of contemporary issues X
11 An ability to use the techniques, skills, and modern engineering tools necessary for engineering X
practice.
12 Ability to apply his/her knowledge in business X
13 Knowledge and skills of management X
. Little, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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