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"General course description"

"It is considered a fundamental subject in various fields such as economics
and finance, aiming to apply mathematical concepts and tools to financial and
investment problems. This subject helps in understanding and analyzing the
financial and economic factors that impact financial decisions in companies
and financial markets."

"General objectives"

*The student will acquire enhanced mathematical skills: The course provides
an opportunity for students to enhance their mathematical skills by applying
mathematical and statistical concepts to financial problems and analyses.

*The student will learn to apply financial models: The course aims to
introduce students to financial models used in evaluating financial assets and
analyzing risks, such as options pricing models and futures contracts.

*The student will be able to develop financial analysis skills, including their
ability to analyze financial data, estimate financial risks, and assess potential
financial returns .

"'Specific objectives™

+Students' understanding of financial mathematics concepts and their
importance such as risk and return,

eLearning to evaluate investment opportunities based on risk analysis.

Additionally, they should apply financial mathematics in financial
management, including interest calculations, budgeting, and financial
forecasting.

*The lesson should enhance critical thinking and decision-making,

enabling students to analyze financial data and make informed
decisions. By achieving these objectives, students will gain a
comprehensive understanding of the importance and practical
significance of financial mathematics in various financial contexts.

"Behavioral objectives or learning outcomes"

e -« Developing students' abilities to analyse and understand various
financial data. They learn how to use mathematical tools to interpret
financial numbers and indicators and draw key financial conclusions.

e « Understanding the concept and importance of using mathematical
tools in financial indicator analysis.
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"Prerequisites"

e General principles of mathematics
e Proficiency in calculator usage
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Pre-test

1.The concept of financial mathematics refers to:

A) Using mathematics in analyzing financial problems and making smart financial
decisions.

B) Studying financial operations and applying mathematical models to understand and
analyze them.

C) Applying mathematical tools such as ratios, equations, differentiation, and integration in
the context of financial business.

2. Which of the following options accurately describes the concept of simple interest?
A) Interest that accumulates on the principal amount and on the accumulated interest in
each period.
B) Interest calculated based on a fixed percentage of the original principal only.
C) Interest calculated based on a variable percentage determined by the time period.
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Introduction to Financial Mathematics

The concept of financial mathematics involves the application of mathematical tools and
concepts to solve financial and economic problems. Financial mathematics aims to use
mathematical models and quantitative techniques to understand and analyze financial markets
and make informed financial decisions. It contributes to the analysis of financial reports,
valuation, risk management, and providing effective investment advice.

Key concepts in financial mathematics include present and future value, interest rates and
discounting, investment and diversification, securities and financial derivatives, and
mathematical models for pricing, future returns, and risk analysis.

By utilizing financial mathematics, analysts, investors, and financial managers can develop
accurate financial forecasting models, analyze financial data, estimate future returns and
risks, and make informed investment decisions.

Overall, financial mathematics plays a crucial role in areas such as personal finance, risk
management, investment, insurance, and treasury. Understanding financial mathematics helps
develop analytical skills, critical thinking, and the ability to make smart and informed
financial decisions.

Objectives of Financial Mathematics

1. Analysis and Modeling: Financial mathematics aims to analyze financial data and construct
mathematical models to understand and describe the behavior of financial markets and
instruments. This involves developing mathematical frameworks that capture the
relationships between variables such as prices, interest rates, and returns.

2. Risk Assessment and Management: Financial mathematics seeks to estimate and manage
risks associated with financial investments and activities. This involves developing
mathematical methods for quantifying and measuring risks, such as value-at-risk models, and
using them to make informed decisions about risk mitigation and hedging strategies.

3. Asset Pricing and Valuation: Financial mathematics helps in determining the fair value of
financial assets and derivatives. It involves developing pricing models, such as the Black-
Scholes model for options pricing, which consider factors such as underlying asset prices,
volatility, and interest rates to calculate the theoretical value of financial instruments.

4. Portfolio Optimization and Asset Allocation: Financial mathematics provides tools for
optimizing investment portfolios and determining optimal asset allocation strategies. It
involves applying mathematical optimization techniques to find the mix of assets that
maximizes return while minimizing risk based on an investor's objectives and constraints.

The interest:

The price paid for borrowing money (the return on investment of capital) and is expressed as
a percentage for a period of time.




The interest: The price paid for borrowing money (the return on investment of
capital) and is expressed as a percentage for a period of time.

Interest

Principal number of periods rate of interest
bl aludll saall — 3yl 0 4 siall Aguadll
: L'JL‘I
I = p . n . T
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Simple interest

refers to a type of financial interest calculated based on the original principal
alone, without considering any cumulative or compounded interest over subsequent
periods. In the case of simple interest, the amount of interest due is calculated
based on a fixed percentage applied to the original principal and the specified time
period

Ex1I: Find the interest of ID 1000 for 1 year at 10 %7

Sol:
I=P.n.r
=7 P=1000 n=1 r=10
10
I =1000 x 1 x —
100
1000 x 1 x 10
= = 100 ID

100

Ex2: find the interest of ID 3500 for 3 years at 12 %

I=P.n.r
12
I = 3500 %X 3 X —
100
3500 x 3 x 12
I = = 1260 ID

100




1. Introduction to Financial Mathematics
2. Objectives of Financial Mathematics
3. The Simple interest

Post —test

You lent $5000 to your friend for a period of one year, agreeing on a simple
interest rate of 6% per annum. What is the total amount that your friend will
pay you as interest when returning the original amount after one year?
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Pre-test
You lent an amount of $5000 for a duration of 6 months and 20 days at an annual interest rate
of 5%. What is the amount of interest you will receive If calculated by months, the answer is:
A) $120
B) $110
C) $125

: L_,s"d’d‘ S siaall
Calculating simple interest in year days and months

-To calculate simple interest using the annual method, you can follow these steps:

- Convert the annual interest rate to decimal form: Divide the annual interest rate by
100 to obtain the equivalent decimal percentage. For example, if the annual interest
rate is 5%, the decimal equivalent would be 0.05.

- Determine the time period in years: Specify the desired time period in years. For
example, if the time period is 3 years, it remains as 3 years.

- Calculate the simple interest: Use the formula | = P * r * t, where | is the amount of
interest due, P is the original principal, r is the annual interest rate (in decimal form),




and t is the time period in years. Multiply the principal by the interest rate and the
time period to calculate the simple interest
example: Let's assume you have an original principal of $2,000, an annual interest rate of 4%,

and a time period of 5 years.
1. Convert the annual interest rate to decimal form: 4% + 100 = 0.04.
2. Determine the time period in years: 5 years.
3. Calculate the simple interest: 1 = 2000 * 0.04 * 5 = $400

-To calculate simple interest using the daily method, you can follow these

steps:

1. Convert the annual interest rate to a daily interest rate: Divide the annual interest rate
by 365 to obtain the daily interest rate. For example, if the annual interest rate is 6%,
the daily interest rate would be 6% / 365 = 0.0164% (0.000164 as a decimal).

2. Determine the time period in days: Specify the desired time period in days.

3. Calculate the simple interest: Use the formula | = P * r * t, where | is the amount of
interest due, P is the original principal, r is the daily interest rate (in decimal form),
and t is the time period in days. Multiply the principal by the interest rate and the time
period to calculate the simple interest.

example: you have an original principal of $5000, an annual interest rate of 3%, and a time
period of 90 days.

1. Convert the annual interest rate to a daily interest rate: 3% / 365 = 0.0082% (0.000082
as a decimal).

2. Determine the time period in days: 90 days.

3. Calculate the simple interest: 1 = 5000 * 0.000082 * 90 = $36.9

-To calculate simple interest on a monthly basis, you can follow these steps:

1. Convert the annual interest rate to a monthly interest rate: Divide the annual interest
rate by 12 to get the monthly interest rate. For example, if the annual interest rate is
6%, the monthly interest rate would be 6% / 12 = 0.5%.

2. Determine the time period in months: If you have the time period in years, multiply it
by 12 to convert it to months. For example, if the time period is 2 years, the
equivalent in months would be 2 * 12 = 24 months.

3. Calculate the simple interest: Use the formula I = P * r * t, where I is the amount of
interest due, P is the original principal, r is the monthly interest rate (in decimal form),
and t is the time period in months. Multiply the principal by the monthly interest rate
and the time period to calculate the simple interest.

example: Let's say you have an original principal of $1,500, an annual interest rate of 4%,
and a time period of 18 months.

1. Convert the annual interest rate to a monthly interest rate: 4% / 12 = 0.33% (0.0033 as
a decimal)

2. Determine the time period in months: 18 months.
3. Calculate the simple interest: I = 1500 * 0.0033 * 18 = $89.10




To calculate simple interest in years and months, you can follow these steps:

1. Convert the annual interest rate to a decimal form: Divide the annual interest rate by
100 to obtain the equivalent decimal percentage. For example, if the annual interest
rate is 5%, the decimal equivalent would be 0.05.

2. Determine the time period in years and months: Specify the desired time period in
years and months. For example, if the period is 2 years and 6 months, the total period
would be 2.5 years (equivalent to 30 months).

3. Convert the period to months: Keep in mind that a year has 12 months. Multiply the
number of years by 12 and add the number of months to obtain the total period in
months. In the previous example, the total period would be 2 x 12 + 6 = 30 months.

4. Calculate the simple interest: Use the formula | = P * r * t, where 1 is the amount of
interest due, P is the original principal, r is the annual interest rate (in decimal form),
and t is the time period in months. Multiply the principal by the interest rate and the
time period to calculate the simple interest.

For example: Let's assume you have an original principal of $10,000, an annual interest rate
of 4%, and a time period of 2 years and 6 months.

1. Convert the annual interest rate to a decimal form: 4% + 100 = 0.04.

2. Determine the time period in years and months: 2 years and 6 months.

3. Convert the period to months: 2 x 12 + 6 = 30 months.

4. Calculate the simple interest: 1 = 10,000 * 0.04 * 30/12 = $800.

SO Jaadl) Al gina
calculate simple interest using the annual method
calculate simple interest on a monthly method
calculate simple interest using the daily method
calculate simple interest in years and months method

Howbde

Post —test

1. A company lent you a sum of $5000 for 120 days at a simple interest rate of 3.5%. What
is the value of the interest you will pay to the company?

2. You deposited an amount of $10,000 into a bank account for a duration of 6 months at

an annual interest rate of 4%. What is the amount of interest you will receive?
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Pre-test

find the period between 23/3/2013 to 26/8/2013?
A) 65
B) 95
C) 80

2lall (5 ginall

calculate the period between two dates

To calculate the period between two dates, taking into consideration the
following points:
1. Exclude the first day and include the last day.
2. Use a standard commercial year of 360 days, where each month is
considered to have 30 days. This is commonly used for commercial and
financial calculations.




3. Use the actual elapsed time of 365 days for a regular year and 366 days
for a leap year
example: find the period between 8/3/2010 to 3/8/2016?

Sol:

Mlar Apr Maxy Jun Jul Aug
@l 00 3 oo n ()
31 -3

Total =23 + 30 + 31 + 30 + 31 + 3 = 148 Dayvs

Table showing the number of days in each month

Number of days | Abbreviation Months T

31 Jan January s/ JY oS 1
29/28 Feb February ol od Bl | 2
31 Mar March kel A 3
30 Apr April /g | 4
31 May May s/ G| 5
30 Jun June s Ol pis| 6
31 Jul Tuly Baloas| 7
31 Aug August ot/ Sl [ 8
30 Sep September s/ Jsll 9
31 Oct October esSl I cpsds |10
30 Nov November TP/ | TRl I |
31 Dec December e/ J¥ S [ 12
Post —test

1. Find the commercial interest of ID 10200 for 86 Day at 7%?

2. Find the Exact interest of ID 2000 for 90 Day at 9 % in 2012?
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Pre-test (il Glaiay)

1 | If commercial interest 3285 ID. how much will be the Exact interest?

A) 3000
B) 3240
C) 3456

‘;d:d\ s sinall




The Relation between commercial interest and Exact interest

The relation between commercial interest and exact interest is that they both represent
different methods of calculating interest.

1. Commercial interest

: Commerecial interest is based on a 360-day year, where each month is considered to have 30
days. This method is commonly used in commercial and financial transactions for simplicity
and ease of calculation. It assumes a fixed number of days per month and a fixed number of
months per year, regardless of the actual number of days in each month or year

2. Exact Interest:
Exact interest, also known as actual or ordinary interest, is based on the actual number of
days in a year. It considers leap years (with 366 days) and the varying number of days in
each month. This method provides a more precise calculation of interest based on the
actual elapsed time.

example: Find the commercial interest ofID10200 for 86 day at 7%?

n = n r
com (1) =P * 360 ™ 100

1) = 10200 X —2 x —
com (I) = 360 100

86 7
com (I) = 10200 X = X —
10200 x 86 x 7

360 x 100
6140400

com {f) = m = 170.51D

com (I) =

example: Find the Exact
interest of ID 3860 for
n r

— —_— — 153 day at 15 % ?
(ExX)I=Pp X 3e5 X100

153 15
(Ex) ] = 3860 X 7= X ==
3860 x 153 x 15
365 x 100
8858700

{EI}! = W = 242.71D

(Ex)I =

The Relation between commercial interest and Exact interest



XX r
com{!]_p

Ex({I) P ><3*25>< r

com (1) 365
Ex (I) 360

comt () 73
Ex (1) 72

73
com (I = Ex (I) Xﬁ

Ex) I = fx?—z
(Ex) I = com (I) X ==

Example: If Exact interest 350 ID how much will be the commercial interest?

(com) I = (Ex) I x L

72
350x 73
| = ———
(com) =
25550
| = ——
(com) =

(com) I = 354.86 ID

Example: If commercial interest 350 ID how much will be the Exact interest?

Sol:
Ex(IN=com (I) X E
73
3285 x 72
Ex(I) = 3
Ex (1) = 236520
73

Ex (I) = 3240 ID

The difference between commercial interest and Exact interest:

Diff = com (I) — Ex (I)
com (I) = 73 =< Diff

Ex (I) = 72 x Diff



Example: A difference between commercial interest and Exact interest is 2207. Find the.
com (I) and Ex (I) ?

Sol:

com (I) = 73 x Diff Ex () =72 x Diff
com (1) =73 x 2207 Ex (1) =72 x 2207
com (I) = 16111ID Ex (I) = 158904 ID
@\Jl\ Jadll b sina

1. commercial interest
2. Exact interest
3. The Relation between commercial interest and Exact interest
Post —test
: Find the Exact interest of ID 67350 for 102 Day at 9 %?

If Exact interest 3500 ID. how much will be the commercial interest

If commercial interest 3285 ID. how much will be the Exact interest?




Calculate the (commercial interest) and (Exact interest) by 2 b palaad) o) gic
using Numerical Method.
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Pre-test (Al (ladiay)

1 | The concept of the Numerical Method includes the following:

A) A method for solving simple mathematical equations.

B) A method that uses conventional algebraic operations to solve
equations.

C) A method that involves trying different values for the unknown and
testing them in the equation.

D) A method that relies on deductive analysis of the equation to reach a
solution
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Calculate the (commercial interest) and (Exact interest) by using Numerical
Method.

I = = ( pumi+ pzmz+ psms+........ Paltla)

I= 3;—0 ( pimy+ p2mz+ psmsz+-........ Dallly)

Example: Ahmad deposited the following amount in one of the banks for a fixed periods of

time against each one of them with a simple interest 4.5%

Amount periods
1500 12 months
2800 10 months
1600 7 months
Calculate the simple interest?

Sol:
I = —( pums+ pzmz+ psms)

I ==22((1500 x 12)+ (2800 10)+(1600x 7))
I = %(mnmﬁ (28000)+(11200)

0.045
I = ——=(57200) = 214.5

12

Example: Sara deposited the following amount in one of the banks for a fixed periods of time
against each one of them with a simple interest 4.5%.

Amount periods
350 120 days
500 From 30th May to 18th August
100 | 50 days
630 | 230 days

Calculate the simple interest?




r

I = o—( pumi+ pzmz+ psms+ pams)

0.045

I = Z22((350 x 120)+ (500 80)+(100x 50) + (650 x 230))

0.045

I = E{ 42000+ 40000+ 5000+ 149500)

0.045

1 =222236500) =29.157
360

sl Jomdll il ine

1. using Numerical Method.
2. using Numerical Method.in daily Formula
3. using Numerical Method.in monthly Formula

Post —test

Ali deposited the following amount in one of the banks for a fixed periods of time against
each one of them with a simple interest 4%

Amount periods
1000 12 months
2000 10 months
1600 7 months

Calculate the simple interest?
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Pre-test (Ll (ladiay)

1 | What is the definition of ordinary annuities?

A) Annuities that are received at the beginning of each period.
B) Annuities that are received at the end of each period.

C) Annuities that have irregular payment intervals.

D) Annuities that are received only once in a lifetime

J.A:d\ S ginall
"The Annuities"

refers to financial products that provide a series of payments made at regular intervals.
Annuities are typically used as a means of securing a steady cash flow, often for retirement




purposes. They can be structured in various ways, such as fixed or variable payments, and
can last for a specific period or for the lifetime of the annuitant

Using the Formula
A=(p.n)+(px1/12xr/100 xn/2 X (a+1))

The formula varies depending on whether the payments are ordinary annuity or Due

ordinary annuity

An ordinary annuity is a financial product that involves a series of equal payments made
at the end of each period over a specified time frame. These payments can be made monthly,
quarterly, annually, or at any defined regular interval. Ordinary annuities are commonly used
in various contexts, such as loans, pensions, and investments

To find the total period, we use the following formula:
A=((p.n)+(px1/12xr/100 xn/2 X (a+1))
a=nw-—-n_a
n=nw/n_a

[=0

Example: A man has a car loan for AL-Rasheed bank, he pays 45000ID at end of every (2)
month with rate (16%), Find the total amount of annuities?

A= 1 T n L
—(P-H]‘FIP"EXWXE (a+ L)]

1 16 30
A= (45000. 30) +[45000 X = X === x = (58+ 0)]
A 1350000 45000 % 1 =% 16 x 30 x 58
= ( )+ 12 % 100 X 2

1252800000
2400

A = (1350000) + [ 522000 ] = 1872000 ID

A= (1350000) + [

Example: A person filed 750 ID at the end of every (3) months with rate 3%, Find the total
amount of annuities?




1 r n
A= (?5[}.nj+[pxﬁxﬁxz—(a+ L)

1 20
A= (750 . 20) +[750 x — X = (57+ 0)]

2 * T00
750 x1x 3 x20x57
A= (750 . 200+ 17 %2 <100
4 15000 2565000
= ( )+ 2200

A= (15000) + [1068.75 ] = 16068.75ID

A due annuity, or annuity due, is a type of annuity where payments are made at the beginning
of each period, rather than at the end. This means that each payment is made at the start of the
payment interval, which typically increases the total value received over time compared to an
ordinary annuity (where payments are made at the end of each period).

Calculation: The formula for the present value of an annuity due can be represented as:
A=(p.n)+(px1/12xr/100 xn/2 X (a+1))
a=nw
n=nw/n_a

L+0

If the question contains the phrase (At the beginning each)

Example A student have a loan for their college fees, at the beginning of each month he pays
3258 for 1.5 years at 8%. Find the total amount at the end of period?

Sol:
P=325%. = 8%

ny= 1.5 * 12 (months) =18 months




1 T n
A= {p.n}-i—[pxﬁxmx; (a+ L)

A= (325.18) +[325% — x — x = (18+1)

3I28xixBx18x19
A = {585[]} + [ :Z:ZI.DZXZX ]
A= (5850) + [ S|

A = 5850 + [370]
A= 6220%

1. The Annuities
2. ordinary annuity
3. Due annuity

Post —test

1. A person filed 500 ID at the end of every (4) months with rate 6%, Find the total amount
of annuities?
2. Find the amount for annuities in 1000 ID pay at the beginning of every month for (1) year
at rate of interest (5%)




Settlement of Short time loan: s d_palaall o) gis
By simple interest

By periodical interest method
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1| Which of the following options best describes the settlement of short-term loans?

A) Using compound interest to calculate the final settlement amount.
B) Using simple interest to calculate the final settlement amount.
C) Converting the loans into long-term loans.




A;A:J\ 5 sinall
"Settlement of a short-term loan"

refers to the process of paying off or concluding a loan that has a brief repayment period,
typically less than a year. The following methods are used.

By simple interest

Settlement of a short-term loan by simple interest refers to the repayment of the loan amount
along with the interest calculated using the simple interest formula. Simple interest is
calculated based on the initial principal (loan amount), the interest rate, and the duration of
the loan

It is calculated solely based on the principal, interest rate, and time
we use the following formula:
M=P(+RT)

Example: A person Borrowed 3000 ID from the bank at simple interest rate 4%, an agreement
was made to pay the amount of loan and interest as all at once at the end of the loan period,
required: Find the total of this loan.

Sol:
M=P(1+RT)

M = 3000 (1+0.04)
M = 3000 (1.04)
M=3120

By periodical interest method

The Periodical Interest Method is a method used to calculate interest on a loan or borrowing
based on specific time periods during the loan term. This method is typically used for loans
with compound interest.

In this method, the interest is calculated on the borrowed amount based on the designated
time periods, usually on an annual or monthly basis. At the end of each time period, the
interest is calculated on the current loan amount using the agreed-upon interest rate

we use the following formula:

I=Pn.r

Then sum the result to extract the value of the debt at the end of the period




Example: A person Borrowed 3000 ID from the bank at simple interest rate 4%, an
agreement was made to pay the interest periodically at the end of every four months,
required:

a. Find amount of one periodically interest?
b. Find amount the of last payment which is paid?

Sol:

a. [=P.n.r

[ = 3000 X — % —— — 40
- *12 %100

b. 3000 +40 = 3040 last payment

1. Settlement of a short-term loan
2. By simple interest
3. By periodical interest method

Post —test

1.A person Borrowed 15000 ID from the bank at simple interest rate 3% , an agreement was
made to pay the amount of loan and interest as all at once at the end of loan period , Required
:Find the total of this loan

2. person Borrowed 7000 ID from the bank at simple interest rate 6%, an agreement was
made to pay the interest periodically at the end of every two months, Required:

a. Find amount of one periodically interest?

b. Find amount of the last payment which is paid?




Settlement of Short time loan 2 b palaall () gis

By Equally premium method.

By Balance method
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Pre-test

| Which of the following options accurately describes the Equal Installment Method for
short-term loan

A) The Equal Installment Method is used to determine equal payments for settling debts over a short period of time.

B) The Equal Installment Method is used to determine equal payments for settling debts over a long period of time.




¢) The Equal Installment Method is used to determine the future value of debts over a short period of time.

: gdd\ S siaall
Settlement of Short time loan By Equally premium method :

The settlement of a short-term loan by the Equally Premium Method refers to the process of
repaying a loan with equal installments that include both principal and interest portions. This
method is commonly used for loans with a brief repayment period, typically less than a year

Calculating the Settling Short-Term by Equally premium method Using the Formula
M=Px(A+P)XRA/12x (t.1+t.2)/2

Example: One person Borrowed 3000 ID from the bank at simple interest rate 4%, an
agreement was made to pay the debt and the interests together on equal installment in order to
pay it at the of end every 4 months. Required: find the amount of equal installment.?

Sol: p= 3000 ID, R=4%, T=1 year =12 Months
M=P(1+RT)

M = 3000 (1+0.04)

M = 3000 (1.04)

M =3120

RA (t1+tn)
M—PX(A-I—P)XE){ fz

A= 12= 4 =3 = 22 LLAYI
t;=12-4=8

0.04(3
312{]:P><(3+P)x%><(8+m/2

3120 =3P +0.01P x 4
3120 = 3P + 0.04P

3120 = 3.04P
P= 5129 _ 1026.315 '
=304 . equal installment




Example: The Same person borrowed a sum of money of 124000 ID from one of the banks
with low interest. the yearly interest rate 3% and they agreed to meet the interest and loan
together in Stallman's paid at the end of 3 months. Required: Calculate the amount of equal
installment

Sol:

M=P(1+RT)
M=P(1+RT)

M = 124000 (1+0.03)
M = 124000 (1.03)

M=127720
RA

B (t; +¢t,)
M—PX(A‘FP]){EK 1 n/Z

0.03(4
127720 = P X {4+P)x%x O+0),

127720 = 4P + P x 0.01 x 4.5
127720 = 4P + 0.045F

127720 = 4.045P

127720
4.045

= 31574.783

Settlement of Short time loan By Balance method :

The settlement of a short-term loan by the Balance Method refers to the process
of repaying the loan by calculating interest based on the outstanding balance of
the loan. This method is commonly used for loans with a brief repayment
period, typically less than a year.



By Balance method: ,
ST
. amount of loan 4
installment amount= -
installment number « __ .
. LAYl soe

12
installment number

mstallment time =

First installment Balance =amount of loan

o2l dse = J5Y) bl 21m

Second installment Balance = First installment Balance - installment amount
Al alie J Y1 Ll = 00 Ll aea

Thirty installment Balance = Second installment Balance - installment amount
ol dlae — AU el sy = G i) sya

installment maturity = (installment amount + installment interest)/ installment
number

Lla¥l sae/ (3234l alaet Jasll alie)= 35040l 5 LludY) Jaes

Example: One person Borrowed 3000 ID from the bank at simple interest rate 4%, an
agreement was made to pay the rest on equal installment number 3, as the interest paid on the
balances due every payment installment, required: find installment amount, total interest, and
installment interests?

Sol:

amount of loan

I) installment amount= -
installment number

installment amount(im) = % = 1000 ID

mstallment time = 2

installment number

2) installment time(it) = % = 4 months

3) First installment Balance (Fi1)=amount of loan

First installment Balance =3000

4) Second installment Balance (S1) = First installment Balance - installment
amount

Second installment Balance = 3000- 1000=2000




5) Thirty installment Balance (Ti) = Second installment Balance - installment
amount

Thirty installment Balance = 2000- 1000=1000
I=Pn.r

1) First installment Interest= 3000 X — X — = 40
100 12

installment maturity = installment amount + installment interest

First installment maturity = 1000+ 40=1040

2) Second installment Interest= 2000 X — X — = 26.6
Second mstallment maturity=1000 + 26.6=1026.6
3)Thirty installment Interest= 1000 X — x — = 13.3
Thirty installment maturity=1000 + 13.3=1013.3

total interest =40 +26.6 + 13.3 =80

installment maturity (im)= (installment amount + installment interest)/ installment
number

Average installment and interest (A1) = (3000+ 80)/ 3=1026.6

Example: one person Borrowed 6000 ID from the bank at simple interest rate 6%, an
agreement was paid the interest on equal installment number 6, as the interest pay on the
balances due every payment installment, required: find installment amount?

installment amount= 6000 +~ 6= 1000

installment time = % = 2 months
I=P.n.r

1) First installment Interest= 6000 X — x — = 60
100 12

First installment maturity = 1000+ 60=1060

2) Second installment Interest= 5000 x = x== 50
100 12

Second installment maturity=1000 + 50= 1050

3) Thirty installment Interest= 4000 X — x — = 40
100 12

Thirty installment maturity=1000 + 40= 1040




4) fourth installment interest=3000 x = x==30
100 12

fourth installment maturity=1000 + 30= 1030

5) fifth installment interest=2000 x = xZ=20
100 12

fifth installment maturity =1000 + 20= 1020

6) sixth (final) installment interest= 1000 x % X % =10

sixth installment maturity = 1000+ 10= 1010

total interest = 60 + 50 + 40 + 30 + 20 + 10 =210
Average installment and interest= (6000+210) / 6 =1035

el Juadll A giaa

1. Settlement of Short time loan By Equally premium method
2. Settlement of Short time loan By Balance method

Post —test

one person Borrowed 5000 ID from the bank at simple interest rate 4%, an agreement was
made to pay the rest on equal installment number 4, as the interest paid on the balances due

every payment installment, required: find installment amount, and total interest
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1 Which of the following options accurately describes the short-term debt discounting
method?

A) The short-term debt discounting method is used to determine the present value of future
cash flows associated with a debt instrument for a period of less than one year.

B) The short-term debt discounting method is used to determine the present value of future
cash flows associated with a debt instrument for a period of more than one year.

C) The short-term debt discounting method is used to determine the present value of future
cash flows associated with a debt instrument for a period ranging from 1 to 5 years
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The Debit Discount

Repaying the debt before a certain deadline.

Repaying a debt before a certain deadline, commonly referred to as early or prepayment, can
have several implications depending on the terms and conditions of the loan agreement.
Here's some scientific information regarding repaying a debt before a certain deadline

Calculating the Settling Short-Term By the Debt Discount method Using the Formula:
D= F xn xd
It takes two steps.
Pr = F—-D
Notes:

The creditor is the one who sacrifices a portion of the debt to the debtor.

The creditor is the person or entity that lends money to the borrower

Example: Find the discount of 2000 ID for 4 months at 9%?

Sol:

D=Fxnxd

D = 2000 2
= *12 * 100
b 2000 % 4 %9
T T 12 x 100
D=2 —60iID

1200

Example: Find the discount of 5000 ID for 90 days at 6%?
Sol:
D= Fxn>xd

90 &

D = EDﬂox%Xﬁ

5000 > 90 =< 6
360 = 100

n = 2700000 7% 1D
- 36000




Example: A not of 7250 was discount before 118 days of the due date at 12%. Find the
proceed of the not?

D=Fxnxd

D = 7250 118::-:12

= K — —
360 100

D 7250 x 118 x 12

B 360 x 100

D_mzaﬁunﬂ_zﬂﬂﬁw

36000 ’

Pr = F =D

Pr = 7250 —285.16 = 6964.841D

The Discount on commercial paper

Use the following format:

T D=D + Comm + cf

A U
sl madll aasll Ugaal Jrandll iy jlas

L Collection Fees

Comm= F X Comm.rate

/1 ™

. A dagl ‘ el
Commission gl dar Commission

rate

._Egaaaﬂ'lk.bﬂ__ﬂ.m
c.f=Fxc.f.rate

70 \

Collection Fees A dadll Collection Fees rate

Pr = F-T.D

7N

i) oY e

- L




Example: A not of 9400 ID was discount it in 27/4 at due date was in 12/6, with bank
charging comm (0.3%), and e.f 80 ID find the proceed of the not?

Sol:
Apr. May Jun
30 31 12
30 -27 31 12

Total =3+ 31+ 12 = 46
F=9400, n=46-day, d=16%, comm. 0.3%, c. =80 ID, Pr =?

1) D= Fxnxd
D= 9400 X — x —
360 100
9400 x 46 X 16
360 x100

6918400 10217 1D
© 36000 '

2) comm = F X comm.rate

0.3
comm = 9400 x —

100
9400 x 0.3
comm = 100
_ 2820
comm = 100 =

3) D= D+comm +c.f
T.D =192+ 282 + 80

T.D = 300.2

4) Pr=F—T.D
Pr = 9400 — 300.2
Pr =9099.8 ID

Example: A merchant discount a not from Trade bank of Iraq of 2000 ID before 120 day of
due date (12%), with a bank charge (0.2%) comm and c.f 20 ID, Find the proceeds of the not?



Sol:
1) D= Fxnxd
D = 2000 x 120 X 0.2
B 360~ 100
B 2000 x 120 x 0.2
- 36000
D 2880000 _ 801D
36000

2) comm = F X comm.rate

comm = 2000 x 100

comm =4 1[D

3) ' D= D+comm +c.f
T.D=80+4 + 20
T.D= 1041D

5) Pr=F-T.D
Pr=2000—-104 = 1896 1D

1. The Debit Discount
2. Repaying the debt before a certain deadline.
3. The Discount on commercial paper

Post —test

1. Anot of 8000 was discount before 113 days of the due date at 10%. Find the proceed
of the not?

2. A not of 4000 ID was discount it in 2/4 at due date was in 10/6, with bank charging
comm (0.2%), and e.f 70 ID find the proceed of the not?
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Pre-test (Lal Gladiay)

1 Which of the following statements accurately describes compound interest?

A) Compound interest is calculated only on the initial principal amount.
B) Compound interest is calculated based on simple interest.
C) Compound interest includes both the initial principal and the accumulated interest

;‘;A:d\dj\;;d\

Compound interest:




Compound interest is a concept in finance that refers to the interest earned or charged on an
initial amount of money, known as the principal, as well as any accumulated interest from
previous periods. Unlike simple interest, which is calculated only on the principal amount,
compound interest takes into account both the initial principal and the interest that has
already been earned or accumulated.

The key characteristic of compound interest is that it is added to the principal and becomes
part of the new base amount for calculating future interest. This means that with each
compounding period, the interest is calculated based on the updated total, which includes the
initial principal and any previous interest. As a result, compound interest has the potential to
grow exponentially over time

Interest paid on previously earned interest as well as on the principal.
ool Jeal e SlIAS 5 il dSall 29 gl e de ghaall 20 gl

We use the following formula :

—_ n
! \

Amount / \
Principal rate of interest

I

number of periods

To find the value of I, we use the following method for example:

r% (0.1r)"
5% C——p 5/100 C——p 0.5 T—) 1.05
12% = 12/100 ——) 0.12 T—p> I.12
4.8% 4.8/ 100 T—— 0.048 T——) 1.048

Example: Find the Amount of sum 1000 ID at 8% for 2 years at compound Interest?
Sol: p= 1000, r 8%, n=2 years

A= Px(01r)"
A= 1000 x ( 1.08)2
A= 1000 x (1.1664) =11664

Example: Find the Amount of sum 2400 ID at 11% for 4 years at compound Interest?

Sol:

A= Px(01r)"
A= 2400 % (1.11)*
A= 2400 x 1.5180 = 3643.2




Example: you deposited 3000 ID 3 years at interest rate 7%, how much is the simple interest
and compound interest?

Sol:

1) Simple interest:

I=Pxn xr
~
f:300ﬂx3xm
3000 x3 =<7
100

2) compound interest:

A= Px(017r)"

A= 3000 x (1.07)3

A= 3000 x 1.2250 = 3675
A= P+1

I=A—P

I = 3675 — 3000 = 675

Sélal) Jeadll A gine

1. The concept of compound interest
2. The mathematical formula for measuring compound interest

Post —test

calculate both simple interest and compound interest amount 2000 ID 5 years at
interest rate 3%?




Amount of Annuity- at compound Interest: 2 b palaall Ol gie
Al st Jadia o0 toaall o

i a5 ALl il / Al Al el Al Hagioadll A4l

2l 0al] 1St AGS e 5 M) 8 puala ] ings : 5 guialaall (ya alal Cingll

Ll okl Leal) agdll 5 da 3301 <l jleall L) alxil) gl anlaill il jae o 48 sLudl CalaaY)
4 yall 3341 aladiiuly ciladall ()

Jnte S A dao Al b3 o el el Cilaag) il
Ol A4S jlie apanill Aol Al (gl e
PUSNEL ST
Bl Aad ol Al A asalial) Bl aledy Tkl &l el
Ciladall 5 4K 4l
Toasl Uiy e adiaal (bl (3 4k

Adeaill clilaidy) o

Lo ¥l clia gl .

ALl ALy

Pre-test

1 The annual amount of an annuity in the case of compound interest is

A) Only the initial principal amount.

B) Only the accumulated interest.

C) Compound interest includes both the initial principal amount and the accumulated
interest.

D) It cannot be calculated by compound interest.




bl (s sindll
Amount of Annuity- at compound Interest

is the annual amount that is paid as a part of the compound investment return. This concept is

utilized in various financial and investment areas such as retirement calculations, insurance,
and long-term investments.

The future value of annuity is of two types:
1. Future Value of The Ordinary Annuity

2. Future Value of An Annuity Due

1. Future Value of The Ordinary Annuity

the future value of the ordinary annuity (FVA orginary). the payments are assumed to
be at the end of the period, and its formula can be mathematically expressed as

use the following formula:

(1.on" -1
FVA Ordinary = (0.00) x P

Where,

« P: Periodic Payment
« n: Number of Periods

Example: find the Amount of Ordinary annuity ID 1500 (at compound Interest) per years for
(5) years at 8%?




Sol:

p= 1500, n=5, r=8%, FVA Ordinary =7

FVA Ordi —(l'ﬂr)n_lxp
rdinary = [0.01)

FVA Ordi _(1.08)°—1 1500
rdinary = (0.08) X

(1.4693280768) — 1
(0.08)

FVA Ordinary = I[ ]l x 1500

(0.4693280768) — 1
(0.08)

FVA Ordinary = |[ ]I x 1500

FVA Ordinary = [5.866696] x 1500 = 8799.9 D

Example: Dan was getting $100 for 5 years every year at an interest rate of 5% at compound
Interest. Find the Ordinary Annuities of 5 years? Calculate it by using the annuity formula?

Sol:

s (o)t -1
rdinary = .01

FVA Ordi o (105" =1 x 100
rdinary = (0.05)

(1.2762815625) — 1
(0.05)

FVA Ordinary = ﬂ ]] % 100

0.2762815625“ 4

FVA Ordinary = I[ (0.05)

FVA Ordinary = [5.52563125] x 100 = 552.563125 ID

3. Future Value of An Annuity Due:




For the future value of annuity due (FVA Due), the payments are assumed to be at the
beginning of the period, and its formula can be mathematically expressed as, use the
following formula:

FVADue = (1+1)x P X l(L 02; — 1]

Where,

« P = Periodic Payment
« R = Rate per Period
o N = Number of Periods

Example: find the Amount of Due annuity 10000 $ (at compound Interest) per
years for (5) years at 3%?

Sol:

FVADue = (1+71) x P x [%:_1]

)

FVA Due = (1 + 0.3) x 10000 x (1.03)° —1
ue = ( 3) (0.3)
(1.159274043) — 1
FVA Due = (1.03) x 10000 x [ ]
03)
(0.159274043)
FVA Due = (1.03) x 10000 x [ P

FVA Due = (1.03) x 10000 x [0.530913581] = 5468.4098843

Example: find the Amount of Due annuity 4000 $ (at compound Interest) per years for (3)
years at 3%?




Sol:

FVADue =(1+r1r)xX P X

[~

FVA Due = (1 + 0.4) x 4000 X (1.03)° — 1
ue = ( 4) 0.3)
FVA Due = (1.04) X 4000 X 1'09272?]
ue = (1.04) (0.3)

FVA Due = (1.04) X 4000 x [3.36242]
FVA Due = 15,006.7

1. Amount of Annuity- at compound Interest

2. Future Value of The Ordinary Annuity
3. Future Value of An Annuity Due

Post —test

1. find the Amount of Ordinary annuity ID 5250 (at compound Interest) per years for (7)
years at 6%?
2. find the Amount of Due annuity 8000 $ (at compound Interest) per years for (5) years

at 5%?
Nominal interest rate and Effective Interest p b pdlaal) o) gie
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Pre-test

1 | Which of the following statements accurately describes the relationship between nominal
interest rate and effective interest rate?

A) The nominal interest rate is always higher than the effective interest rate.

B) The nominal interest rate is the same as the effective interest rate.

C) The effective interest rate is always higher than the nominal interest rate.

D) The relationship between the nominal interest rate and the effective interest rate depends
on other factors

salall (5 sinal
Nominal interest rate and Effective Interest rate:

Nominal interest: is the amount of interest for the monetary unit at the end of one year
Effective interest rate:

The effective rate is the ‘real’ return that an investment makes when the effect of
compounding over time is taken into account. This is in contrast to the nominal rate which
takes no account of compounding

(L)=A+U,/m)" -1

I, = annual nominal rate

n = compounding periods in a year




Example: If the nominal annual interest rate was 8% and the interest is added 4 times a year,
required: find the actual interest rate for one year.?

Sol: I1,=B9%,n=4
(L) =@+ Uy/n)" -1

0.08

(L) =[A+=)-1

4

=0.0824

Example: If the nominal annual interest rate was 9% and the interest is added 6 times a year,
required: find the actual interest rate for one year.?

(L) =@+ U /n)™—1

() =QQ+CE2N°—1
= 0.0934

e SO Juadll il gisa

1. Nominal interest
2. The effective rate

Post —test

1. If the nominal annual interest rate was 12 % and the interest is added 4 times a year, required:
find the actual interest rate for one year.?
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Pre-test

1 | Which of the following statements accurately describes the maturity value?

A) The maturity value is the initial investment amount.
B) The maturity value is the total amount earned from interest.
C) The maturity value is the final value of an investment at the end of its term

salall (5 sinal
maturity value:

The amount of money that is due to be received by the holder of the instrument at the end of
the instrument's term.

We use the following format:

MV =P(1+R)N

« MV is the Maturity Value

« P s the principal amount

« r1s the rate of interest applicable

« n1is the number of compounding intervals since the time of the date of
deposit till maturity




Example: find the maturity value if principal amount is be 5,000,000 and the rate of interest
applicable is 4% and the time of the investment is 5 years.

Sol:
MV =P(1+R)"

4
_ 5
MV = 5000000(1 + 100

MV = 5000000(1 + 0.04)5
MV = 5000000(1.04)°

MV =5000000(1. 2166) =6,083,000
Example:

find the maturity value if principal amount is be 10.000 and the rate of interest
applicable is 10% and the time of the investment is 5 years?

Sol:
MV = P(l + R)N

MV = 10000(1 10 5
= O +150

MV = 10000(140.1)

MV = 10000(1.61051)
=16,105.1

1. maturity value

2. calculation maturity value



Post —test

Mr. A invested 100,000 in bank fixed deposit at ABC bank Itd. ABC bank Itd. Pays 8.75%
compounded annually. Calculate the maturity amount that Mr. A will get provided he invests
for three years?
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Pre-test

1 | An investment of $5000 is made with an annual interest rate of 6% compounded annually.
The investment is held for 4 years. What is the maturity value of the investment?

A) $5,600
B) $5,950
C) $6,240
D) $6,480

‘;.d:d\ S singll
calculate maturity value by mathematic table at compound interest

to calculate the maturity value using a mathematical table for compound interest, it
means creating a table that illustrates the maturity value at the end of each year for
the specified investment period. In each row of the table, you will calculate the
maturity value for the corresponding year using the previously mentioned
compound interest formula.

We use the following format:

MV = P(1+ R)"

Example: find the total amount (maturity value) 10000 ID deposited in one of the banks at
compound interest rate with annual average of 3% for 60 years, by mathematic table?




Sol:

MV =P(1+R)N

MV = 10000(1 + 0.03)%°

MV = 10000[(1 + 0.03)2°(1 + 0.03)2° (1 + 0.03)2°

MV = 10000[(1.80611)(1.80611)(1.80611)]
=10000(5.8916) =58916

Example: find the total amount (maturity value) 2000 ID deposited in one of the banks at
compound interest rate with annual average of 2% for 30 years

Sol:
MV =P(1+ R)V
MV = 2000(1 + 0.02)3°
MV = 2000(1 + 0.02)2°(1 + 0.02)*°
MV = 2000(1.02)2°(1.02)*°
MV = 2000(1.48595)(1.21899)
=3622.7
Or
MV = 2000(1 + 0.02)*°(1 + 0.02)*°(1 + 0.02)°

MV = 2000[(1.21899) (1.21899) (1.21899)]= 3622.7

Example: one person deposited in one of the banks 6000 ID compound interest
rate with annual average of 7%, find the total amount (maturity value) at the end
5 years &4 months?




Sol

by mathematic table:

MV = P(1 + R)¥

+

MV = 6000(1 + 0.07)° 12

1

MV = 6000(1 + 0.07)°3

1
3

MV = 6000(1 + 0.07)% (1 + 0.07)
MV = 6000(1.40255)(1.22809)
=8607.244

by using the relative method:

MV =P(1+R)V

MV = 6000[((1 + 0.07)® — (1 + 0.07)%)] xli;

4
MV = 6000[((1.50073) — (1.40255)] x (¥l

4
MV = 6000[(0.09818)] x IV

MV = 6000(0.032726 + 1.40255)
=8611.656

e gl )l Jaadll il gine

1. maturity value
2. calculate maturity value by mathematic table at compound

Post —test

one person deposited in one of the banks 8000 ID compound interest rate with annual
average of 4%, find the total amount (maturity value) at the end 6 years &2 months.

interest
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Pre-test

1 | Which of the following steps is NOT involved in calculating the maturity value using the
relative method in compound interest

A) Determining the investment details
B) Calculating the interest earned for each compounding period
C) Calculating the principal amount invested
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maturity value by relative method

Calculating the maturity value of an investment is essential for understanding the growth
and returns over a specific period. One approach to determining the maturity value is by
using the relative method in compound interest calculations. This method involves analyzing
the values in relation to each other through ratios and percentages. In this article, we will
explore how to calculate the maturity value using the relative method in compound interest.

The mathematical formula for calculating the maturity value using the relative method in
compound interest is as follows

Maturity Value = Principal Amount Invested + Accrued Interest

Where:

Principal  Amount Invested  (P) is the  original amount  invested.
Accrued Interest is the interest earned over the specified time period.
You can use the following formula to calculate the accrued interest for each period:

Accrued Interest = Principal Amount x (Annual Interest Rate / Number of Compounding
Periods per Year

To illustrate the process, let's consider an investment of $10,000 with an annual interest rate
of 8% compounded annually held for 5 years.
Year 1:

e Calculate the interest earned: A =10000(1 + 0.08/1) ~(1*1) = $10,800

o Calculate the interest earned for the year: $10,800 - $10,000 = $800

o Calculate the percentage change: ($800 / $10,000) * 100 = 8%

o Calculate the maturity value: $10,000 + $800 = $10,800

Repeat the above steps for Years 2-5 to obtain the maturity value at the end of each year.

1. maturity value
2. Calculating maturity value using the relative method




Post —test

if you have an investment of $10,000 with an annual interest rate of 5% compounded
annually for 3 years, you can use the mentioned formulas to calculate the maturity value at
the end of each year
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