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• The principle that underlies modern finance: an amount of 

money is worth more today than the same amount in the 

future.

• This principle is stated as time value of Money.



I N T E R E S T  R A T E

S
e
m

ih
 Y

IL
M

A
Z

E
R

, P
h

D

An interest rate is the fee charged by a 

lender to a borrower for the use of assets.

Main determinant of time value of money



S I M P L E  I N T E R E S T  A N D  

C O M P O U N D I N G  I N T E R E S T

Simple Interest: Interest earned only on the 

principal; no interest is earned on interest. 

Compounding Interest: Interest earned both on the principal and 

interest. The interest earned in a period becomes the part of the 

principal in the following periods. 
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Principal: The original investment, the amount of money invested or borrowed initially
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S I M P L E  

I N T E R E S T :

C A L C U L A T I O N

• Simple interest is calculated as following formula:

• 𝑺𝑰 = 𝑷𝒙𝒓𝒙𝒏

Where;

o SI: Simple Interest

o P: Principal (Original investment)

o r: interest rate

o n: number of periods in year

• To calculate the total amount of money in the end of period, we 

use following formula

• 𝑨 = 𝑷𝒙(𝟏 + 𝒓𝒙𝒏)



E X A M P L E - 1
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• John deposited $10,000 in his account. After 2 years, with a simple interest rate of 6% per annum, 

what is the total value of John’s investment at the end of this period?



C O M P O U N D I N G  
I N T E R E S T :  

F U T U R E  A N D  
P R E S E N T  

V A L U E

S
e
m

ih
 Y

IL
M

A
Z

E
R

, P
h

D

Before discussing compounding interest, we 

should understand the concepts of future value 

and present value.

Future value: The amount by which a cash 

flow or series of cash flows increases over a 

specified period when compounded at a certain

interest rate. (Brigham and Houston, 2007).

Present Value: The value today of a future 

cash flow or series of cash flows (Brigham and 

Houston, 2007).



C O M P O U N D I N G  I N T E R E S T:  

C A L C U L A T I O N
• To find future value, we use;

• 𝑭𝑽𝒏 = 𝑷𝑽𝒙 𝟏 + 𝒓 𝒏 equation

Where;

o 𝐹𝑉𝑛 is future value of investment or cash flow n period later

o 𝑃𝑉 is present value

o 𝑟 is the given interest rate in a period

o 𝑛 is the number of period in which interest is earned

• To find present value, we derive future value equation: 

• 𝑷𝑽 =
𝑭𝑽𝒏

(𝟏+𝒓)𝒏

• 𝑟 is called as the discount factor which is defined as the interest rate used to compute present values of future cash flows (Brealey, 

Myers, and Marcus, 2014). 
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E X A M P L E - 2
• What is the future value of $1000 in 5 years at 5% interest rate?
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E X A M P L E - 3
• What is the present value of $1000 to be received after 5 years, with a discount factor of 5%?
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T H E  P O W E R  O F  

C O M P O U N D I N G
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• Consider investing $1,000 at an interest rate of 10%. In the first 

scenario, the interest is calculated using a simple interest method, 

while in the second scenario, it is compounded over time. 

• The graph illustrates the distinctions between simple interest and 

compound interest, emphasizing the potential benefits of 

compounding in investment growth.
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E X A M P L E - 4
• Robin deposited $10,000 into her savings account at 12% interest. What will she have at the end 

of 2 years if the investment is compounded annually?
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E X A M P L E - 5
• In two years, you will graduate, and you plan to buy yourself a gaming PC as a graduation gift. 

Let's assume that the price of the computer you want to purchase in two years will be $3,000. 

To achieve this goal, how much money do you need to deposit into your savings account today? 

Assume that interest rate is 6% and compounded annually.)
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C O M P O U N D I N G  M O R E  

F R E Q U E N T LY  T H A N  A N N U A L LY
• The future value formula can be rewritten for use when compounding takes place more 

frequently:

• 𝐹𝑉𝑛 = 𝑃𝑉𝑥 1 +
𝑟

𝑚
𝑚𝑥𝑛 

• Where;

• 𝑚 is the number of times per year interest is compounded
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E X A M P L E - 6
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into her savings account 

at 12% interest. What 

will she have at the end 

of 2 years if the 

investment is;

• Compounded semiannually

• Compounded quarterly

• Compounded monthly



E X A M P L E - 7
• In two years, you will graduate, and you plan to buy yourself a gaming PC as a graduation gift. 

Let's assume that the price of the computer you want to purchase in two years will be $3,000. 

To achieve this goal, how much money do you need to deposit into your savings account today? 

Assume that interest rate is 6%  and your saving is compounded; 

a) Semi-annually

b) Quarterly

c) Monthly
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C O N T I N U O U S  C O M P O U N D I N G
• Compounding of interest an infinite number of times per year at intervals of microseconds. The 

equation of future value converges to;

• 𝐹𝑉𝑛 = 𝑃𝑉𝑥𝑒𝑟𝑥𝑛

• 𝑒 is a constant term and approximately equals to 2.7183
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E X A M P L E - 8
• Robin deposited $10,000 into her savings account at 12% interest. What will she have at the end 

of 2 years if the investment is compounded continuously?
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O T H E R  I N T E R E S T  C O N C E P T S
• Nominal Rate (Annual Percentage Rate): Contractual annual rate of interest charged by a lender 

or promised by a borrower. 

• Effective Annual Rate: The annual rate of interest actually paid or earned.

• 𝐸𝐴𝑅 = (1 +
𝑟

𝑚
)𝑚𝑥𝑛
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N O M I N A L  V S .  R E A L  I N T E R E S T

• 1 + 𝑅𝑒𝑎𝑙 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 =
1+𝑁𝑜𝑚𝑖𝑛𝑎𝑙 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡

1+𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒
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E X A M P L E - 9
• Bank offers 52% annual interest for your saving account while CPI is 40%. Calculate real interest 

rate.
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F I N D I N G  I N T E R E S T  R A T E -

E X A M P L E
• Suppose we know that a given bond has a cost of $100 and that it will return $150 after 10 

years. What is the interest rate?
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F I N D I N G  T I M E  P E R I O D - E X A M P L E
• How long would it take $1,000 to double if it were invested in a bank that pays 8 percent per 

year?
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