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Fen Edebiyat Fakiiltesi
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Matematik

DERSIN ADI

Finans ve Yonetim Matematigi

DERSIN KODU

MAT4320
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HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secmeli @Matematik Lisans Program
Secmeli @Istatistik Lisans Programi (%30 Ingilizce)

DERSIN KATEGORISI

Temel Meslek Dersleri

DERSIN VERILIiS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Fatma TIRYAKI

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, faiz hesaplamalari, aniiiteler ve bor¢ 6deme sistemlerine iliskin
temel kavramlarin matematiksel olarak modellenmesi ve ¢dziimlenmesi konusunda
ogrencilerin yetkinlik kazanmasimi saglamaktir. Finansal iglemlerin bugilinkii ve
gelecekteki degerlerinin hesaplanmasi, farkli faiz yapilarinin karsilagtirilmasi ve nakit
akiglarinin yonetilmesinde kullanilan yontemlerin hem kuramsal hem uygulamali
yonleriyle 6gretilmesi hedeflenmektedir.

DERSIN ICERIGi

Faizin dl¢iimii: birikim ve tutar fonksiyonlari, efektif faiz orani, basit ve bilesik faiz;
bugiinkii deger; efektif iskonto orani; nominal faiz ve iskonto oranlari; anlik basit ve
bilesik faiz orani; degisken faiz; faiz ile ilgili uygulamalar: temel problem, degerlerin
esitligi, bilinmeyen 6deme zamani, bilinmeyen faiz orani, zaman periyotlariimn
belirlenmesi, genel uygulama; temel aniiiteler: donem sonu aniiiteler, donem bas1
aniiiteler, bir aniiitenin herhangi bir tarihteki degeri, sonsuz sayida 6deme yapilan
aniiiteler, bilinmeyen donem sayisi, bilinmeyen faiz orani, degisken faiz oranl
antiiteler; genel aniiiteler: faiz doniisiim doneminden farkli siklikta yapilan 6demeler,
stirekli aniiiteler, aritmetik ve geometrik seri bi¢ciminde degisen 6demeli aniiiteler;
amortisman 6demeleri: bor¢ 6deme fonu dengesinin belirlenmesi, 6denmemis borg
tutar1.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitab1: Kellison, Stephen G. The Theory of Interest. 3. baski (Uluslararasi
bask1), McGraw-Hill Education, 2009.

Zorunlu Kaynaklar:

[1] Stewart, James. Single Variable Calculus: Early Transcendentals. 8. baski,
Cengage Learning, 2015.
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Onerilen Kaynaklar:

Alhabeeb, Musaddak J. Mathematical Finance. John Wiley & Sons, 2012.

Bradley, Teresa. Essential Mathematics for Economics and Business. 4. baski, John
Wiley & Sons, 2013.

Cipra, Tomas. Financial and Insurance Formulas. Springer Science & Business
Media, 2010.

McLaney, Eddie. Business Finance: Theory and Practice. 11. baski, Pearson
Education Limited, 2017.

Sadr, Amir. Mathematical Techniques in Finance: An Introduction. John Wiley &
Sons, 2022.

Sucu, Meral, Kul, Funda. Finans Matematigi. 5. baski, Nobel Akademik Yayincilik,
2022.

Bu dersi basartyla tamamlayan 6grenciler,

1. Finansal islemlerin temelinde yer alan zaman-deger iliskisini kuramsal ve
sayisal diizeyde kavrayarak yorumlayabileceklerdir.

Belirli bir zaman dilimi boyunca meydana gelen nakit hareketlerini uygun
matematiksel araclarla analiz edebileceklerdir.

Finansal karar siireglerinde karsilagilan belirsiz ya da eksik parametreleri
nicel yaklagimlarla ¢6ziimleyebileceklerdir.

Ders Ogrenim Ciktilar:

Diizenli ya da degisken yapida gergeklesen ddemelerin finansal degerini
belirleyerek, bu yapilar tizerinden hesaplamalar yapabileceklerdir.

Siirekli veya donemsel 6deme planlarina bagli olarak borg¢ yonetimi ve geri
O6deme stratejileri olusturabileceklerdir.

Matematiksel finansin  temel yap1 taslarini  yonetimsel kararlar
dogrultusunda yorumlayarak uygulama becerisi kazanabileceklerdir.

DEGERLENDIRME SiSTEMIi

| Etkinlikler Say1 Katki Pay1

‘ Devam/Katilm H H

‘ Laboratuvar H H

‘ Uygulama H H

| Arazi Calismasi H H

| Derse Ozgii Staj H H

Kisa Smavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan kapsamli
sorularin sorulmasi

e  Format: Yiiz yiize kisa sinav (20-30 dakika)

4 o
e  Detayh Degerlendirme Kriterleri: %30

- Verilen senaryoya uygun matematiksel modelin kurulmasi

- Faiz ve deger hesaplamalarinda dogru iglem adimlariin gosterilmesi
- Elde edilen sonuglarin finansal olarak anlamlandirilmasi

- Bilinmeyen parametrelerin tanimlanip dogru yontemle ¢dzlimlenmesi

| Odev | |

‘ Sunum/Jiiri
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[Proje | |
| Seminer/Workshop “ H
Ara Smavlar:
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan kapsamli
sorular
e  Format: Yiiz yiize yazili smav (90 dakika)
e Detayh Degerlendirme Kriterleri: %30
- Faiz—zaman iliskisine dayali hesaplamalarin dogru yapilmasi
- Faiz tiirlerinin ayristirtlmasi ve uygun baglamda kullanilmasi
- Bugiinkii ve gelecekteki deger hesaplarinin uygulanmasi
- Problemlerin matematiksel olarak ifade edilmesi
- Temel aniiite yapilarinin tanimlanip drneklenmesi
Final:
e lcerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize yazili smav (100 dakika)
e Detayh Degerlendirme Kriterleri: %40
- Farkli yapilar igeren finansal durumlarin modellenmesi
- Aniiite tiirlerinin karsilagtirilmasi ve hesaplanmasi
- Bilinmeyen faiz, siire veya tutarlarin belirlenmesi
- Bor¢ 6deme planlarinin dogru sekilde olusturulmasi
- Sayisal sonuglarin finansal anlamda yorumlanmast
| Dénem ici Calismalarin Basar1 Notuna Katkis H %60
| Final Sinavinin Basar1 Notuna Katkisi H
| TOPLAM H %100
HAFTALIK KONULAR VE ILGILI ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk

IKonu Anlatimi: Faizin 6l¢limii: birikim ve tutar fonksiyonlari, efektif faiz
orani, basit ve bilesik faiz

Sinif-i¢i Uygulama (15 dk.): Faiz hesaplama yontemleri arasindaki yapisal

Lise diizeyindeki yiizde hesaplari,
oran-katsayr doniigiimleri ve {istel
artig gibi temel matematiksel ©n

%40 ‘

farklarin fonksiyonel bigimde ifade edilmesi bilgilerin ~ hatirlanmas Ve
1 etkinlestirilmesi.
Smif-ici Tartisma (15 dk.): Basit ve bilesik faiz yaklagimlarinin uzun Ef:ll(]:;n fai\;e bglsti?r Vefogﬁzl}i/ﬁnlfzrilz’
vadeli iglemler izerindeki yansimalari ve efektif faiz oranmin > A .
: [ - . konularini iceren  boliimlerin|
karsilagtirmalarda neden tercih edildigi {izerine degerlendirmelerde ) .
bulunulmasinin tartisiimast 012<unmas1. Kaynak: Ders Kitabi, 2-
12.
Konu Anlatimi: Bugiinkii deger; efektif iskonto orani; nominal faiz ve
iskonto oranlari
Siif-ici Uygulz?_ma '(25 dk.): Bugiinkii deger ve }_skonto hesaplam'alarl'ndq Nominal ve efektif oranla
kullanilan formiilleri karsilastirilarak oranlarn dénemsel yapidaki etkileri . s .
2 izerinde durulmast konularini iceren  boliimlerin|
okunmast. Kaynak: Ders Kitabi, 13-
Siif-i¢i Tartisma (20 dk.): Efektif ve nominal oranlarm farklt donem| 27.
lyapilarinda nasil yorumlandigi ve bu farklarin finansal tercihlere etkisi
tizerine degerlendirme yapilmasi ve tartigilmasi
Konu Anlatimi: Anlik basit ve bilesik faiz orani; degisken faiz Ustel ve logaritmik fonksiyon|
kavramlarina iliskin 6n bilgilerin
3 Sinif-i¢i Uygulama (20 dk): Anlik faiz kavrami iizerinden siirekli bilesik] hatirlanmasi  ve etkinlestirilmesi.
faiz formiiliniin elde edilmesi ve degisken faiz durumlarina Kaynak: [1], 45-67.
uygulanabilirliginin degerlendirilmesi Anlik  faiz ve degisken faiz
konularini iceren  boliimlerin|
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Simif-ici Tartisma (10 dk.): Sabit ve degisken faiz oranlarinin uzun vadeli
finansal hesaplamalara etkisi ile anlik faiz kavraminin finansal
imodellemelerdeki anlaminin karsilagtirilmast tizerine bir tartigma yapilmasi

okunmasi. Kaynak: Ders Kitabi, 28-
37.

Konu Anlatimi: Faiz ile ilgili uygulamalar: temel problem, degerlerin
esitligi, bilinmeyen 6deme zamani

1. Integral kavramma iliskin &
Smif-i¢i Uygulama (30 dk): Nakit akislarmin esdegerligine dayaly Etlll(gullllee rlgrilmes}ilag;aigs}l] 37‘{:
problemlerde, bilinmeyen zaman degiskeninin hesaplanmasmna ydnelik| 410 ¥ - aynax- 12
4 yapilarin analiz edilmesi 2. Degerlerin esitligi ve bilinmeyen|
Simf-ici Tartisjma (10 dk.): Odemelerin zamanlamasmin finansal oéefne zamant konularmt igeren
SIS S . . e boéliimlerin okunmasi. Kaynak: Ders|
esdegerlik {izerindeki etkisi ve karar siireglerinde zaman faktoriiniin ne .
. . .. DR - . Kitabi, 50-57.
6lciide belirleyici oldugu iizerine degerlendirme yapilmasi ve tartisilmasi
1. Bilinmeyen faiz orani ve zaman
Konu Anlatimi: Faiz ile ilgili uygulamalar: bilinmeyen faiz orani, zaman periyotlarinin . bel}r!.e nmes!
beriyotlarmin belirlenmesi konularini iceren  boliimlerin|
okunmasi. Kaynak: Ders Kitabi, 58-
. . . - . 67.
S-ll?lf-lgtl Uygl}lama (15 dk.): Verilen na_klt akist degqlermdep har?ket.le 2. Kisa Smav 1: (faizin olgimi:
bilinmeyen faiz oraninin ya da zaman periyodunun belirlenmesine yonelik birikim ve tutar fonksiyonlar
s denklemlerin yapisal ¢oziimiine odaklanilmasi efektif faiz orani, basit ve bilesik
Sinif-i¢i Tartisma (10 dk.): Finansal sistemlerde faiz orani ya da siirenin| iﬁfuﬂ ri(;l;eg?;;izefeg:f;:l;gﬁtg
bilinmemesi durumunda ne tiir varsayimlarin yapildig1 ve bu belirsizliklerin oranl;rr anlik basit ve bilesik faiz
karar alma siireglerine etkisinin tartigilmasi P, . pLiesix taiz
orant; degisken faiz; faiz ile ilgili
Kisa Smav 1 (20 dk.): Ders sonunda, derste 6nceki haftalarda islenmis gzgziﬁ: Iﬁilar: egitltiegnilel biﬁ;ﬁ;x}l’
konulara yonelik kisa sinavin yapilmast odeme zamani) Kaynak: Ders
Kitabi, 2-57.
IKonu Anlatimi: Faiz ile ilgili uygulamalar: genel uygulama
Sinif-i¢i Uygulama (60 dk.): Farkli faiz yapilarinin bir arada kullanildigy
6rneklerin ¢ozliimiinde, uygun yontemlerin segilerek hesaplama siirecinin 1. Tirev kurallarma iliskin 6|
6 imodellenmesine odaklanilmasi bilgilerin hatirlanmasi ve
etkinlestirilmesi. Kaynak: [1], 172-
Siif-i¢i Tartisma (20 dk.): Gergek hayattaki faiz hesaplamalarindal 224,
karsilasilan farkliliklarin, finansal modelleme ve hesaplama sonuglari
lizerindeki etkisinin degerlendirilmesi ve tartigilmasi
Konu Anlatimi: Temel aniiiteler: donem sonu aniiiteler, donem basi
antiiteler . e
1. Dizi kavramina iligkin 6n bilgilerin|
Sinif-i¢i Uygulama (20 dk.): Donem bas1 ve donem sonu aniliteler igin| l&a;urrllzﬁr.n[als]l 6;;_78'[6kmlest1rllme51.
formiillerin yapisal olarak karsilagtirllmasi ve hesaplama farklarinm| "y ee .
Ssterilmesi 2. Do6nem sonu ve donem basi
7 o aniiiteler konularimi igeren
Simif-ici Tartisma (20 dk.): Odeme zamanlamasmin birikimli deger| bK(Ig{: lf;rj‘rjg)zkunmas1. Kaynak: Ders
lizerindeki etkisi ile bu farkin finansal tercihlerde nasil degerlendirilmesi g ’
ercktisi iizerine tartisiimast 3. Kisa Smav 2: (temel aniiitelere]
g £ ? kadar tiim konular) Kaynak: Ders
Kisa Smav 2 (30 dk.): Derssonunda, derste onceki haftalarda islenmisg| Kitab1, 2-57.
konulara yonelik kisa sinavin yapilmast
3 Ara Smav 1 Sinav haftasina kadar islenen konularin
tiimiiniin tekrar edilmesi
Konu Anlatimi: Temel aniiiteler: bir aniiitenin herhangi bir tarihteki o .
degeri, sonsuz sayida 6deme yapilan aniiiteler I Limit ve sonsuz seriler konularin
getl, Y yap iliskin 6n bilgilerin hatirlanmasi ve
Simif-ici Uygulama (20 dk.): Belirli bir tarih i¢in aniiitenin degerinin Tg(;l;eos;l_r;llnéem. Kaynak: [1], 834
9 }nlfsgle)l]lae T:l?isl]ecz?inisl??rsllclzlegfne;;lieh yapilarm limit yaklagimiyla nasil 2. Bir aniiitenin herhangi bir tarihtekil
& degeri ve sonsuz sayida Odeme
Simif-igi Tartigma (10 dk.): Odeme siiresinin uzamasiyla aniiite degerinin| y?pjlan e}nulteler konularin: ieren
SR i . . . R boéliimlerin okunmasi. Kaynak: Ders|
nasil degistigi ve sonsuz 6demeli yapilarin pratikte neyi temsil ettigi iizerine Kitab. 83-88
tartigilmasi i )
Konu Anlatimi: Temel aniiiteler: bilinmeyen donem sayisi, bilinmeyen - .
10 iz orant 1. Bilinmeyen doénem sayist ve

bilinmeyen faiz oranit konularini
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Simif-ici Uygulama (30 dk.): Aniiite yapilarinda zaman ya da faiz oraninin
bilinmedigi senaryolarda ¢6ziim yontemlerinin formiil iizerinden nasil
gelistirileceginin degerlendirilmesi

Sinif-i¢i Tartisma (20 dk.): Donem sayisi veya faiz oranmnin belirsiz
oldugu durumlarin finansal planlama {izerindeki etkisi ve bu belirsizliklerin
nasil yonetilebileceginin tartigilmasi

igeren  bOlimlerin  okunmasi.
Kaynak: Ders Kitabi, 89-94.

11

Konu Anlatimi: Temel aniiiteler: degisken faiz oranli aniiiteler

Sinif-i¢i Uygulama (20 dk.): Her 6deme donemine farkli faiz orani
uygulandiginda, aniiite degerinin parga parca hesaplanarak elde edilmesi

Smmif-ici Tartisma (40 dk.): Faiz oranlarindaki degisimin aniiite
hesaplamalarini nasil karmasiklastirdigt ve finansal Ongoriileri nasil
etkileyebilecegi lizerine tartigilmasi

Kisa Smav 3 (30 dk.): Ders sonunda, derste 6nceki haftalarda islenmis
konulara yonelik kisa sinavin yapilmasi

Degisken faiz oranli aniiitele
konusunu igeren boliimlerin|
okunmasi. Kaynak: Ders Kitabi, 95-
106.

Kisa Simav 3: (degisken faiz oranly
aniiitelere kadar tiim konular)
Kaynak: Ders Kitabi, 2-106.

12

Konu Anlatimi: Genel aniiiteler: faiz doniisiim doneminden farkli sikliktal
lyapilan 6demeler

Simif-ici Uygulama (25 dk.): Odeme aralig ile faiz déniisiim sikligmin
farklt oldugu durumlarda, uygun doniistirmelerle aniiitenin toplam
degerinin nasil hesaplanacaginin incelenmesi

Sinif-i¢i Tartisma (15 dk.): Faiz hesaplama siklig1 ile 6deme siklig1 farkly
oldugunda ortaya ¢ikan hesaplama farklarinin finansal sonuglar {izerine|
tartigilmast

Geometrik seri konusuna iligkin &
bilgilerin hatirlanmasi Vel
etkinlestirilmesi. Kaynak: [1], 709-
715.

Faiz doniisim doneminden farkli
siklikta yapilan (daha az siklikta ve
daha c¢ok siklikta Odenebilen
aniiiteler) aniiite 6demeleri
konusunu igeren boliimlerin|
okunmasi. Kaynak: Ders Kitabi,
114-124.

13

IKonu Anlatimi: Genel aniiiteler: siirekli aniiiteler

Smif-ici Uygulama (20 dk.): Odeme tutarlarnm dénemler boyuncal
degistigi ve siirekli aniiitelerin, her déonemin ayri hesaplanarak toplam
degerinin bulunmasi yonteminin incelenmesi

Sinif-i¢i Tartisma (10 dk.): Siirekli 6deme yapilarmin finansal planlama|
lizerindeki etkileri ve 6ngorii zorluklari iizerine tartigilmasi

Kisa Smav 4 (30 dk.): Ders sonunda, derste dnceki haftalarda iglenmis
konulara yonelik kisa sinavin yapilmast

Siirekli aniiiteler konusunu igeren|
boélimlerin okunmasi. Kaynak: Ders
Kitabi, 125-127.

Kisa Smav 4: (siirekli aniiitelere
kadar tiim konular) Kaynak: Ders|
Kitabi, 2-124.

14

Konu Anlatimi: Genel aniiiteler: aritmetik ve geometrik seri bigiminde]
degisen 6demeli antiiteler

Smif-i¢i Uygulama (15 dk.): Aritmetik ve geometrik olarak degisen|
0demelerin her donem igin hesaplanarak toplam degerin bulunmasi
stirecinin incelenmesi

Sinif-i¢i Tartisma (10 dk.): Seri bigiminde degisen 6deme yapilarmin,
sabit Odemelere kiyasla finansal projeksiyonlarda ne gibi avantaj ve|
zorluklar sundugunun tartigilmasi

Seri toplamlar1 ve integral testi
kavramlarina iliskin 6n bilgilerin|
hatirlanmasi ve etkinlestirilmesi.
Kaynak: [1], 719-724.

Aritmetik  ve  geometrik  seri
bigiminde degisen 6demeli aniiitele
konularmi iceren  boliimlerin|
okunmasi. Kaynak: Ders Kitab,
127-137.

15

Konu Anlatimi: Amortisman ddemeleri: bor¢ ddeme fonu dengesinin
belirlenmesi, 6denmemis borg tutari

Smif-i¢ci Uygulama (15 dk.): Bor¢ ddeme fonu yontemi ile denge
hesaplarmin yapilmasi ve belirli bir tarihteki 6denmemis bor¢ miktarimnin|
hesaplanmasinin incelenmesi

Smif-ici Tartisma (15 dk.): Bor¢ 6deme plani yapisinin, 6deme siiresi ve
faiz oranit degisimlerine gore nasil etkilendiginin tartisiimasi

Amortisman 6demeleri, bor¢ 6deme]
fonu dengesi ve ddenmemis borg
tutar1 konularmi igeren bdoliimlerin
okunmasi. Kaynak: Ders Kitab,
152-169.

16

Final

Islenen konularm tiimiiniin tekra
edilmesi

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

Sayfa: 5/14



Etkinlikler Siiresi (Saat) Toplam is yiikii

Ders Saati 42

Laboratuvar

Uygulama

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kii¢iik Sinavlar / Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav Hazirhik Siiresi) 20

Final (Sinav Siiresi + Sinav Hazirlik Siiresi) 25

Toplam Is yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Mathematics of Finance and Administration

CODE

MAT4320

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

0

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

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

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Fatma TiRYAKI

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students provide competence in mathematical modeling and
analysis of the basic concepts of interest calculations, annuities, and debt settlement
systems. It is aimed to teach both theoretical and applied aspects of the calculation of
present and future values of financial transactions, comparison of different interest
structures, and methods used in managing cash flows.

COURSE CONTENT

Measurement of interest: accumulation and amount functions, effective interest rate,
simple and compound interest; present value; the effective rate of discount; nominal
rates of interest and discount; forces of interest and discount; varying interest;
applications of interest: the basic problem, equality of present value of two cash flows,
unknown payment time, unknown rate of interest, determination of periods, general
application; basic annuities: annuity-due, annuity-immediate, annuity values on any
date, perpetuities, unknown number of periods, unknown rate of interest, varying
interest; general annuities: differing payment and interest conversion period,
continuous annuities, annuities with payments varying in arithmetic and geometric
series; amortization payments: finding the outstanding loan balance, sinking funds.

RECOMMENDED OR REQUIRED
READINGS

Coursebook: Kellison, Stephen G. The Theory of Interest. 3rd ed., (International
Edition), McGraw-Hill Education, 2009.

Required Readings:

[1] Stewart, James. Single Variable Calculus: Early Transcendentals. 8th ed..

Cengage Learning, 2015.

Recommended Readings:

Alhabeeb, Musaddak J. Mathematical Finance. John Wiley & Sons, 2012.
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Bradley, Teresa. Essential Mathematics for Economics and Business. 4th ed., John
Wiley & Sons, 2013.

Cipra, Tomas. Financial and Insurance Formulas. Springer Science & Business
Media, 2010.

McLaney, Eddie. Business Finance: Theory and Practice. 11th ed., Pearson
Education Limited, 2017.

Sadr, Amir. Mathematical Techniques in Finance: An Introduction. John Wiley &
Sons, 2022.

Sucu, Meral, Kul, Funda. Finans Matematigi. 5. Baski, Nobel Akademik Yayincilik,
2022.

Upon successful completion of the course, students will be able to

1. Interpret the time-value relationship underlying financial transactions at the
theoretical and quantitative level.

Analyze cash flows over a given period of time using appropriate
mathematical tools.

Analyze uncertain or missing parameters encountered in financial decision-
Course Learning Outcomes making processes with quantitative approaches.

Determine the financial value of regular or variable payments and make
calculations based on these structures.

Formulate debt management and repayment strategies based on continuous
or periodic payment schedules.

Gain the ability to interpret and apply the basic building blocks of
mathematical finance in line with managerial decisions.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation H H

| Laboratory H H

‘ Application H H

‘ Field Work H H

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics up to the exam week

e  Format: Face-to-face quiz (20-30 minutes)

e  Detailed Assessment Criteria: 4 %30

- Establishing a mathematical model suitable for the given scenario

- Demonstrating the correct steps in interest and value calculations

- Making financial sense of the results obtained

- Identifying unknown parameters and solving them with the correct method

‘ Homework Assignments H H

| Presentations/Jury H H

| Project H H

| Seminar/Workshop
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Midterms:
e  Content: Comprehensive questions covering all topics up to exam week
e  Format: Face-to-face written exam (90 minutes)
e  Detailed Assessment Criteria:
%30
- Making correct calculations based on the interest-time relationship
- Distinguishing types of interest and using them in the appropriate context
- Applying present and future value calculations
- Expressing problems mathematically
- Defining and illustrating basic annuity structures
Final:
e  Content: Comprehensive questions covering all topics
e  Format: Face-to-face written exam (100 minutes)
e Detailed A t Criteria:
etailed Assessment Criteria %40
- Modeling financial situations with different structures
- Comparing and calculating types of annuities
- Determining unknown interest, duration, or amounts
- Establishing debt repayment schedules correctly
- Interpreting numerical results in financial terms
| Percentage of In-Term Studies H %60
| Percentage of Final Examination H %40
| TOTAL H %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS

COURSE OUTLINE

Lecture: Measurement of interest: accumulation and amount functions,
effective interest rate, simple and compound interest

Practice (15 minutes.): Functional expression of structural differences
between interest calculation methods

In-Class Discussion (15 minutes.): Evaluation on the implications of]
simple and compound interest approaches on long-term transactions and|
why the effective interest rate is preferred in comparisons

Recollection and activation of prio
knowledge of high school-level
concepts of percentage calculations,
ratio-coefficient conversions, and
exponential increase.

Reading the sections on
accumulation and amount functions,
effective  interest,
compound interest.
Coursebook, 2-12.

simple and
Source:

ILecture: Present value; the effective rate of discount; nominal rates of|
interest and discount

Practice (25 minutes.): Focusing on the effects of rates on the periodic]
structure by comparing the formulas used in today's value and discount]
calculations

In-Class Discussion (20 minutes.): Assessment on how effective and
nominal rates are interpreted in different time structures and the impact of|
these differences on financial preferences

Reading the sections on nominal
and effective rates. Source:

Coursebook, 13-27.

ILecture: Forces of interest and discount; varying interest

Practice (20 minutes.): Derivation of the continuous compound interest]
formula based on the concept of instantaneous interest and evaluation of its|
applicability to variable interest situations

In-Class Discussion (10 minutes.): Comparison of the impact of fixed and|
variable interest rates on long-term financial calculations, with the meaning
of the concept of instantaneous interest in financial modeling

Recollection and activation of prio
knowledge of exponential and
logarithmic functions. Source: [1],
45-67.

Reading the sections on forces off
interest and varying interest. Source:
Coursebook, 28-37.

Lecture: Applications of interest: the basic problem; equality of present
value of two cash flows; unknown payment time

Recollection and activation of prio
knowledge of integral. Source: [1],

Related Preparation
378-410.
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Practice (30 minutes.): Analysis of structures for calculating unknown
time variables in problems based on cash flow equivalence

In-Class Discussion (10 minutes.): Assessment on the impact of payment
timing on financial equivalence and the extent to which the time factor is
decisive in decision-making processes

Reading the sections on equality o
values and unknown payment time.
Source: Coursebook, 50-57.

ILecture: Applications of interest: unknown rate of interest, determination|
of periods

Practice (15 min.): Focusing on the structural solution of equations aimed
at determining the unknown interest rate or period based on the given cash
flow values

In-Class Discussion (10 minutes.): Discussion of what assumptions are
imade when the interest rate or period is unknown in financial systems and|
lhow these uncertainties affect decision-making processes

Quiz 1 (20 minutes.): A quiz on topics covered in previous weeks at the|
end of the lesson.

Reading the sections on unknow
interest rate and determination o
time periods. Source: Coursebook,|
58-67.

Quiz 1: (measurement of interest:
accumulation and amount functions,
effective interest rate, simple and
compound interest; present value;
effective discount rate; nominal
interest and discount rates; forces o
simple and compound interest rate;
varying interest; applications o
interest: basic problem, equality o
values, unknown payment time)
Source: Coursebook, 2-57.

ILecture: Applications of interest: general application

Practice (60 minutes.): Focusing on modeling the calculation process by
selecting appropriate methods in solving examples where different]
interesting structures are used together

IIn-Class Discussion (20 minutes.): Evaluation of the impact of differences|
encountered in real-life interest calculations on financial modeling and
calculation results

Recollection and activation of prio
knowledge of derivative rules.
Source: [1], 172-224.

ILecture: Basic annuities: annuity-due, annuity-immediate

Practice (20 minutes.): Structural comparison of formulas for period-
beginning and period-end annuities and demonstration of calculation|
differences

In-Class Discussion (20 minutes.): Discussion of the effect of payment
timing on accumulated value and how this difference should be evaluated
in financial preferences

Quiz 2 (30 minutes.): A quiz on topics covered in previous weeks at the
end of the lesson.

Recollection and activation of prio
knowledge of the concept o
sequence. Source: [1], 694-706.
Reading the sections on annuity-due
and annuity-immediate. Source:
Coursebook, 74-82.

Quiz 2: (all topics up to basic
annuities) Source: Coursebook, 2-
57.

Midterm 1

Review of all topics covered up to
the exam week

ILecture: Basic annuities: annuity values on any date, perpetuities

Practice (20 minutes.): Calculation of the value of an annuity for a specific|
date and examination of how infinite payment structures can be modeled|
using the limit approach

In-Class Discussion (10 minutes.): Discussion on how the value of an
annuity changes as the payment period increases and what infinite payment
structures represent in practice

Recollection and activation of prio
knowledge on limits and infinite|
series. Source: [1], 83-103; 707-718,
Reading the sections on the value o
an annuity on any date and
perpetuities. Source: Coursebook,)
83-88.

10

ILecture: Basic annuities: unknown number of periods, unknown rate of
interest

Practice (30 minutes.): Evaluation on how solution methods can be
developed through formulas in scenarios where time or interest rates are
unknown in annuity structures

IIn-Class Discussion (20 minutes.): Discussion of the impact of uncertain|
period numbers or interest rates on financial planning and how these
uncertainties can be managed

Reading the sections on an unknow
number of periods and an unknown|
interest rate. Source: Coursebook,
89-94.
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11

ILecture: Basic annuities: varying interest

Practice (20 minutes.): Calculation of the annuity value in parts when|
different interest rates are applied to each payment period

In-Class Discussion (40 minutes.): Discussion of how changes in interest
rates complicate annuity calculations and how they can affect financial
forecasts

Quiz 3 (30 minutes.): A quiz on topics covered in previous weeks at the
end of the lesson.

Reading the sections on varying
interest annuities. Source:
Coursebook, 95-106.
Quiz 3: (all topics up to variable]
interest rate annuities) Source:
Coursebook, 2-106.

12

ILecture: General annuities: differing payment and interest conversion
period

Practice (25 minutes.): Examination of how to calculate the total value of]
an annuity using appropriate conversions when the payment interval and
interest conversion frequency are different

In-Class Discussion (15 minutes.): Discussion of the calculation|
differences that arise when the interest calculation frequency and payment|
frequency are different, and their impact on financial results

Recollection and activation of prio

knowledge on geometric series.
Source: [1], 709-715.

Reading the sections on annuit

payments with payment and interest
conversion period (less frequent and
more frequent annuities). Source:
Coursebook, 114-124.

13

ILecture: General annuities: continuous annuities

Practice (20 minutes.): Examination of the method of calculating the total
ivalue of annuities with payment amounts that vary over time and are
calculated continuously by calculating each period separately

In-Class Discussion (10 minutes.): Discussion of the effects of continuous
lpayment structures on financial planning and the challenges of forecasting

Quiz 4 (30 min.): A quiz on topics covered in previous weeks at the end of]
the lesson.

Reading the sections on continuous|
annuities. Source: Coursebook, 125-
127.
Quiz 4: (all topics up to continuous|
annuities) Source: Coursebook, 2-
124.

14

Lecture: General annuities: annuities with payments varying in arithmetic
and geometric series

Practice (15 minutes.): Examination of the process of calculating the total
ivalue by calculating payments that vary arithmetically and geometrically|
for each period

In-Class Discussion (10 minutes.): Discussion of the advantages and
challenges that payment structures that vary in series offer in financial
projections compared to fixed payments

Recollection and activation of prio
knowledge of the concepts of sums
of series and the integral test.
Source: [1], 719-724.

Reading the sections on arithmetic
and geometric series form o
variable annuities. Source:
Coursebook, 127-137.

15

ILecture: Amortization payments: finding the outstanding loan balance,
sinking funds

Practice (15 minutes.): Examination of balance calculations using the debt|
repayment fund method and calculation of the sinking funds on a specific
date

IIn-Class Discussion (15 minutes.): Discussion of how the structure of the
debt repayment plan is affected by changes in the payment period and
interest rate

Reading the sections o
amortization payments, outstanding
loan balance, and sinking funds.
Source Coursebook, 152-169.

16

IFinal

Review of all topics covered

ECTS WORKLOAD TABLE

Activities

Course Hours

Laboratory
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Application

]

Field Work

|

||

Study Hours Out of Class

||

||

Special Course Internship (Work Placement)

||

||

Homework Assignments

|

Quizzes / Studio Critics

Project

Presentations / Seminar

|

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

||

20

Final (Examination Duration + Examination Prep. Duration)

25

Total Workload:

Total Workload / 30(h):
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PS:-I Geometri, analiz, lineer cebir, soyut matematik, cebir ve
diferansiyel denklemler gibi matematigin temel alanlarindaki tanimlar1
ve teoremleri ifade edebilecek, bunlar arasinda iliski kurabilecek ve
teoremlerin uygulamalarini agiklayabileceklerdir. / State the definitions = = = = = =
and theorems in fundamental areas of mathematics such as geometry,
analysis, linear algebra, abstract mathematics, and differential equations,
establish connections between them and explain their applications.

PS:-Z Matematik alanindaki teorik ve uygulamali bilgilerini ve
matematiksel diiginme becerilerini kullanarak standart ve karmagik
matematiksel problemleri tanimlayabilecek ve analitik ve/veya sayisal
yontemlerle ¢ozebilecek ve matematiksel bir dnermenin gegerliligini
farkli ispat yontemleri ile ispatlayabileceklerdir. / Identify standard and
complex mathematical problems, solve these problems with analytical
and/or numerical methods and prove the validity of a mathematical
proposition through various proof techniques using their theoretical and
applied knowledge of mathematics and mathematical thinking skills.

I
1w
1w
19
19
19

PQ-3 Matematik alanindaki teorik ve uygulamali bilgilerini ve
matematiksel diisinme becerilerini kullanarak gercek hayattaki
problemlerin matematiksel modellerini gelistirebilecek ve bu modelleri
kullanarak problemlere gegerli ¢oziimler iiretebileceklerdir. / Develop
mathematical models for real-life problems and generate valid solutions
based on these models using their theoretical and applied knowledge of
mathematics and mathematical thinking skills.

1
1
1
1
1
1

PS:-4 Disiplinler aras1 bir yaklagimla, farkli alanlarda edinmis
olduklart bilgileri sentezleyebileceklerdir. / Synthesis knowledge
acquired from different disciplines through an interdisciplinary - - - - - -
approach.

PC-5 Matematik alaninda edindikleri bilgi birikimlerini ve
matematiksel diisiinme becerilerini, teorik matematik, yazilim, finans ve
yonetim matematigi, biyomatematik, veri bilimi ve finansal istatistik
yontemleri gibi disiplin-i¢gi ve disiplinlerarast1 uzmanlik alanlarinda
geligtirebileceklerdir. / Advance their acquired knowledge in
mathematics and mathematical thinking skills in both disciplinary and
interdisciplinary areas of specialisation such as pure mathematics,
software, financial and managerial mathematics, biomathematics, data
science, and financial statistical methods.

19}
I
I
I
I
I

PQ-6 Matematik alaninda yaygin olarak kullanilan en az bir
programlama dili ile bilgisayar ve yapay zeka teknolojilerini, problemleri
cozmek, veri analizi yapmak ve simiilasyonlar gergeklestirmek igin
kullanabileceklerdir. / Use at least one programming language and - - - - - -
computer and artificial intelligence technologies widely employed in
mathematics for problem-solving, data analysis, and simulations.

PC-7 Matematik ve ilgili alanlardaki bilimsel ve teknolojik
geligmeleri izleyebilecek, kariyer firsatlarin1 degerlendirerek kisisel ve
mesleki gelisim hedeflerini belirleyebilecek ve bu hedeflere ulagsmak igin
hayat boyu 6grenme stratejilerini kullanabileceklerdir. / Follow scientific
and technological developments in mathematics and related fields, assess - - - - - -
career opportunities, identify personal and professional development
goals, and adopt lifelong learning strategies to achieve these goals.

PS ‘-8 Bilimsel arastirmalarin1 ve mesleki faaliyetlerini yiiriitiirken
dogabilecek hukuksal sonuglart ve toplumsal etkileri dikkate alarak
mesleki etik ilkeler, kalite standartlar1 ile evrensel degerler = = = - = =
dogrultusunda ve sosyal sorumluluk bilinci ve adalet duygusuyla hareket
edebileceklerdir. / Act with a sense of social responsibility and justice
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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.

Pg-9 Bireysel olarak ya da takimlarda etkin bigimde
calisabileceklerdir. / Work effectively both independently and as part of
a team.

PS:-IO Matematik alaninda giivenilir bilgi kaynaklarma ulagarak
literatiir taramasi yapabilecek ve akademik arastirma tasarlayip
yiriitebileceklerdir. / Access reliable sources of information, conduct
literature reviews, and design and carry out academic research in the field
of mathematics.

PS:-II Matematiksel konulari, teorileri, ispatlari, arastirmalar1 ve
problem ¢dzlimlerini, matematik terminolojisi kullanarak tiim paydagslara
Tiirkge ve Ingilizcede sozli ve yazilh olarak etkili bigimde
aktarabileceklerdir. / Effectively communicate mathematical 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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