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3.1



Interest: the cost of money

• Where have you heard of interest before?

• Money is a commodity, and like other goods that are bought and sold, 
money costs money.



How much does money cost?
• established and measure by a “market interest rate”

• a percentage that is periodically applied and added to an amount of money 
over a specific length of time

• When money is borrowed, the interest paid is that charge to the 
borrower for the use of the lender’s property.

• When money is lent or invested, the interest earned is the lender’s gain 
from providing a good to another.

• Interest: “the cost of having money available for use”





The Time Value of Money

• Should I buy something now?
• I really want a new watch (500 SAR)
• I only have 500 SAR

• Case 1:
• Invest (6% interest) à in one year I have 530 SAR
• Inflation (4%) à in one year watch costs 520 SAR (10 SAR extra)

• Case 2:
• Invest (6% interest) à in one year I have 530 SAR
• Inflation (8%) à in one year watch costs 540 SAR (not enough money)



Time is a resource

• Then we need to budget for time too!
• $1,000,000 USD at a 10% interest rate earns $100,000/year

• Waiting to receive $1,000,000 involves a significant sacrifice!
• Money has ”earning power” and “purchasing power”
• Purchasing power is the value of a currency expressed in terms of the 

amount of goods or services that one unit of money can buy.



A note: (skip in class; students read later)

• if we want to know the true desired earnings in isolation from 
inflation, we can determine the real interest rate. 

• The earning power of money and its loss of value because of inflation 
are calculated by different analytical techniques.

• The interest rate we will generally talk about is the “market interest 
rate,” which takes into account earning power, as well as inflation.



Elements of Transactions Involving 
Interest
• An initial amount of money in transactions involving debt or investments is 

called the principal.
• The interest rate measure the cost or price of money and is expressed as a 

percentage per period of time.
• A period of time, called the interest period, determines how frequently 

interest is calculated. 
• A specified length of time marks the duration of the transaction and thereby 

establishes a certain number of interest periods
• A plan for receipts or disbursements yields a particular cash flow pattern 

over a specified length of time.
• A future amount of money results from the cumulative effects of the 

interest rate over a number of interest periods.





Example Interest Transaction
• A medical device manufacturing company buys a machine for $25,000 and 

borrows $20,000 from a bank at 9% annual interest rate.
• The company pays a $200 loan origination fee when the loan begins.
• The bank offers 2 payment plans, one with equal payments over 5 years, the other 

with a single payment made after 5 years only.



Plan 1: principal amount, P, is $20,000, interest rate, i, is 9%. Interest period is 1 year. duration of 
the transaction is 5 years. (5 interest periods: N=5) Cash flow pattern: 5 equal payments, A = 
$5,141.85. 
Plan 2: “grace period” + single payment F = $30,772.78



Cash Flow Diagram
• Represent time by a horizontal line marked off with the number of 

interest periods specified.
• Upward arrows = positive flows (receipts)
• Downward arrows = negative flows (disbursements)
• Arrows represent “net cash flows” (2 or more are summed together)







Methods of Calculating Interest
• Simple Interest: the interest rate is applied only to the original 

principal amount in computing the amount of interest.
• Any interest earned during each interest period does not earn additional 

interest, even if you don’t withdraw if.

• Commonly used with add-on loans or bonds
• Compound Interest: (used most of the time, almost exclusively by 

engineering economic analysis)
• interest earned in each period is calculated on the basis of the total amount at 

the end of the previous period.
• total includes original + accumulated interest left in account
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Work alone:

Suppose you deposit $1,000 in a bank savings account that pays interest 
at a rate of 10% compounded annually. Assume that you don’t withdraw 
the interest earned at the end of each period (one year), but let it 
accumulate. How much would you have at the end of year 3? 





Problem

• What is the difference in the final amount, F1 and F2, if you (1) invest 
10,000 SAR with a 10% annual interest rate (compound interest) and 
(2) invest 10,000 SAR with a 10% annual interest rate (simple 
interest)? 

• Write your answer in terms of N, the number of periods/years.



Problem

• What is the difference in the final amount, F1 and F2, if you (1) invest 
10,000 SAR with a 10% annual interest rate (compound interest) and 
(2) invest 10,000 SAR with a 10% annual interest rate (simple 
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Problem

• Considering compound interest, derive the equation for total interest 
earned (I) over N periods.

• Write your answer in terms of P, i, and N.



Problem

Derive the additional interest earned with compound interest compared 
to simple interest. Write your answer in terms of P, i, and N.

What is the effect of i and N on the difference?

What is the difference when N = 1?



3.2
Economic Equivalence



Question

• If receiving $100 today is not the same thing as receiving $100 at any 
future point, how do we measure and compare various cash flows?

• $20,000 today?
• $50,000 10 years from now?
• $8,000 for each year for the next 10 years

• Today we’ll discuss techniques for making this decision.



The Central Question

• To decide between alternative cash flows, we should compare their 
“economic worth.”

• It would be simple if we didn’t have to compare the time value of 
money (just add the values)

• Because money has time-value, we need to consider:
• the magnitude of the payment
• the direction of the payment (receipt or disbursement)
• the timing of the payment: when is it made?
• the interest rate in operation during the period



Economic Equivalence
• The process of comparing two different cash amounts at different 

points in time
• Economic equivalence exists between cash flows that have the same 

economic effect and could therefore be traded for one another in the 
financial marketplace (assumed to exist).

• Any cash flow could be converted to an equivalent cash flow at any 
point in time.

• We could find the equivalent future value F of a present amount P at an interest 
rate i, at period n.

• OR determine equivalent present value P of N equal payments A.
• OR compare two cash flows by converting them to the same point in time



Equivalence

• If two financial proposals that appear to be quite different turn out to 
have the same monetary value, then we can be economically
indifferent to choosing between them.



Compare payment plans



Compare payment plans

These plans are actually equivalent, and 

the bank doesn’t care which one you choose.



Equivalence Calculations

• An application of the compound-interest relationship from last lecture.

• 1,000 SAR invested at 12$ interest rate for 5 years:
F = P(1+i)N

F = 1,000(1+0.12)5 = 1,762.34
• The cash flow above is equivalent to receiving $1,762.34 in five years.



Example

Suppose you are offered the alternative of receiving either $3,000 at the 
end of five years or P dollars today. There is no question that the $3,000 
will be paid in full (no risk). Because you have no current need for the 
money, you would deposit the P dollars in an account that pays 8% 
interest. What value of P would make you indifferent to your choice 
between P dollars today and the promise of $3,000 at the end of five 
years? 



Strategy

• Our job is to determine the present amount that is economically 
equivalent to $3,000 in five years, given the investment potential of 
8% per year. Note that the statement of the problem assumes that you 
would exercise the option of using the earning power of your money 
by depositing it. The “indifference” ascribed to you refers to economic 
indifference; that is, in a marketplace where 8% is the applicable 
interest rate, you could trade one cash flow for the other. 



Solution





General Principles

1. Equivalence calculations made to compare alternatives require a 
common time basis (common base period).

• This is like converting fractions to a common denominator to compare 
their values.

• We could choose any time point! (present, future) Choose whatever is 
convenient.



Example

• Are the two investments from the previous problem also equivalent at 
year 3?

• i = 8%, P = $2,042 
• $3,000 in 5 years.



Solution







General Principles

2. Equivalence depends on interest rate

• Any change in interest rate affects the calculation and thus the 
equivalence.



General Principles

3. Equivalence calculations may require the conversion of multiple 
payment cash flows to a single cash flow

• Part of the task of comparing cash flow series involves moving each 
individual cash flow in the series to the same single point in time and 
summing these values to yield a single equivalent cash flow.



Example
• Loan: $1,000 from a bank for 3 years, i = 10% annual interest
• Two plans:

• repaying the interest charges for each year at the end of that year and repaying 
the principal at the end of year 3

• repaying the load all at once (interest and principal) at the end of year 3
• Determine whether these 2 options are equivalent.



Strategy
• Remember that “the only thing that matters is the difference between 

alternatives!”
• Both plans pay principal at year 3 ($1,000), so this amount can be 

removed.
• Becomes:



Option 1 Equivalence Calculations

= Option 2 @ year 3.



General Principles

4. Equivalence is maintained regardless of point of view

• If they are equivalent for bank, they’re equivalent for borrower also.



Compounding process: 
the process of computing 
the future value of a 
current sum.

Discounting process: the 
process of calculating the 
present value of a future 
amount.



Ty
pe

s 
of

 C
as

h 
Fl

ow
s



Ty
pe

s 
of

 C
as

h 
Fl

ow
s



Using Tables
What is F for P = $20,000, 12% annual interest, 15 years
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This is the single-payment compound-amount factor
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