Objective of lecture.

To understand the following points
1- Definition of Engineering Economy.
2- Economic study Steps

3- Interest Rate.

4-Equivalence.

5-Simple interest and compound interest.
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1.2 Performing an Engineering Economy Study e @

An engineering economy study involves many elements: problem identification, definition of the
objective, cash flow estimation, financial analysis, and decision making. Implementing a struc-
tured procedure is the best approach to select the best solution to the problem.

The steps in an engineering economy study are as follows:

Identify and understand the problem; identify the objective of the project.
Collect relevant, available data and define viable solution alternatives.
Make realistic cash flow estimates.

Identify an economic measure of worth criterion for decision making.
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. Ewaluate each alternative; consider noneconomic factors; use sensitivity analysis as needed.
. Select the best alternative.
. Implement the solution and monitor the results.
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Interest rate and Rate of Retu n

Interest is the manifestation of the time value of money. Computationally, interest is the difference
between an ending amount of money and the beginning amount. If the difference is zero or nega-
tive, there is no interest. There are always two perspectives to an amount of interest—interest paid
and interest earned. These are illustrated in Figure 1-2. Interest is paid when a person or organiza-
tion borrowed money (obtained a loan) and repays a larger amount over time. [nterest is earned
when a person or organization saved, invested, or lent money and obtains a return of a larger
amount over time. The numerical values and formulas used are the same for both perspectives, but
the interpretations are different.

Interest paid on borrowed funds (a loan) is determined using the original amount, also called
the principal,

Interest = amount owed now — principal [1.1]

When interest paid over a specific ime unit is expressed as a percentage of the principal, the re-
sult is called the interest rate.

interest accrued per time unit
Interest rate (%) = —— ! — x 100% [1.2]




When interest over a specific time unit 1s expressed as a percentage of the ongi-
nal amount (principal), the result is called the inferest rate or rate of return (ROR).

interest accrued per time unit

Interest rate or rate of return = - X 100% [1.2]
original amount

The time unit of the interest rate 1s called the inferest period. By far the most com-
mon interest period used to state an interest rate 1s | year. Shorter time periods can
be used, such as, 1% per month. Thus, the interest period of the interest rate should
always be included. If only the rate 1s stated, for example, 8.5%, a l-year interest
period 1s assumed.

The term refurn on investment (ROI) 1s used equivalently with ROR i differ-
ent industries and settings, especially where large capital funds are committed to
engineering-onented programs. The term interest rate paid 1s more appropnate for
the borrower’s perspective, while rate of return earned 1s better from the investor’s

perspective. |
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Interest Rate and Rate of Return
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An employee at LaserKinetics.com borrows $10.000 on May 1 and must repay EXAMPLE 1.1
a total of $10.700 exactly 1 year later. Determine the interest amount and the
‘L interest rate patid.
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An employee at LaserKinetics.com borrows $10,000 on May 1 and must repay EXAMPLE 1.1
a total of 510,700 exactly 1 year later. Determine the interest amount and the
interest rate paid.

Chapter 1 Foundations of Engineering Economy

Solution

The perspective here 15 that of the borrower since 510,700 repays a loan. Apply )

Equation [1.1] to determine the interest paid.
Interest paid = $10,700 — 10,000 = $700

Equation [1.2] determines the interest rate paid for 1 vear

S700
Percent interest rate = ———— = 100% = 7% per vear
= e $10.000 ” o pery
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