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Definition of Rate of Return
Example [1]

▪ A bank lent a newly graduated engineer $1,000 at i = 
10% per year for 4 years. From the bank’s perspective 
(the lender), the investment in this young engineer is 
expected to produce an equivalent net cash flow of 
$315.47 for each of 4 years

▪ Compute the amount of the unrecovered investment 
for each of the 4 years using the rate of return on the 
unrecovered balance
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Definition of Rate of Return
Example [1]
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Definition of Rate of Return

▪ There are two perspectives when interpreting the rate of 
return (interest rate)

▪ SUPPOSE THAT YOU BORROWED SOME MONEY

▪ From your perspective: the interest rate is applied to the 
unpaid balance so that the total loan amount and 
interest are paid in full exactly with the last loan 
payment

▪ From the perspective of the lender: there is unrecovered 
balance at each time period and the interest rate is the 
return on this unrecovered balance so that the amount 
lent and the interest are recovered exactly with the last 
receipt
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Definition of Rate of Return

▪ The rate of return is expressed as a percent per period

▪ The numerical value of i can range from -100% to infinity. 
That is a return of i = -100% means the entire amount is 
lost

5



Calculation of Rate of Return
Example [2]

▪ Consider a scenario where you deposited a $1,000 in a 
savings account that pays $500 in the third year and 
$1,500 in the fifth year

▪ What is the interest rate that yields such payments?
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Calculation of Rate of Return
Example [2]

▪ We know that the 
outflow is $1,000

▪ This in turn should 
economically be 
equivalent to the 
two inflow values of 
$500 and $1,500

▪ That is the time 
value of money 
should be equal
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Calculation of Rate of Return
Example [2]

▪ In other words, “∑PW = 0” for all the cash flow values

▪ For this example, we have ∑PW = -1,000 + 500(P/F,i*,3) + 
1,500(P/F,i*,5) = 0

▪ i* is the value of i that makes the above equation equals 
zero

▪ -1,000 + 500(1+i*)-3 + 1,500(1+i*)-5 = 0 → i* = 16.9%

▪ If we use trial-and-error method or a spreadsheet, we can 
find the value of i*
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Calculation of Rate of Return
Example [2]

You can use 
“Goal Seek” 

option in Excel
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Calculation of Rate of Return
Example [2]

This figure shows the values of (P/F,i,n) for different i 
values for n=3 and n=5
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Calculation of Rate of Return
Example [2]

▪ For instance, if you choose i = 10% this gives a (P/F,10%,3) 
= 0.75 and (P/F,10%,5) = 0.62

▪ Check for i = 10% the value of ∑PW = -1,000 + 500 × 0.75 + 
1,500 × 0.62 = $305

▪ Redo the same thing with different values of i 
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Calculation of Rate of Return
Example [2]

✓ This depicts the variability of ∑PW with the interest rate

✓ i = i* when intersection with the zero line occurs  
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This is the point where 

the ∑PW line intersects 

with the zero-value axis

∑PW line



Calculation of Rate of Return
Example [3]

▪ An engineering firm has requested that $500,000 be 
spent now on software and hardware to improve the 
efficiency of the environmental control systems of a 
plant

▪ This is expected to save $10,000 per year for 10 years in 
energy costs and $700,000 at the end of 10 years in 
equipment refurbishment costs

▪ Find the rate of return
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Calculation of Rate of Return
Example [3]

▪ We know that ∑PW ought to equal zero if the cash flows 
to be economically equivalent. As such, 

▪ 0 = -500,000 + 10,000(P/A,i*,10) + 700,000(P/F,i*,10)
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Calculation of Rate of Return
Example [3]

▪ The point is to arrive at a good estimate for an initial 
value of i

▪ If we look over the cash flow diagram we easily notice 
that the bulk comes from the $700,000 cash flow. If we 
neglect the time value of money for the annual series 
then: 

▪ -500,000 + (700,000+10×10,000)(P/F,i,10) ≈ 0

▪ This means that (P/F,i,10) = 0.625

15



Calculation of Rate of Return
Example [3]
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Calculation of Rate of Return
Example [3]

▪ Either by using the chart or the 
table aside, we can easily figure 
out that a factor of 0.625 yields a 
value of interest rate between 4% 
and 5%

▪ Now, let us plug in i = 4% and i = 
5%

▪ This is our equation now: 

 0 = -500,000 + 10,000(P/A,i*,10) + 
700,00(P/F,i*,10)

17



Calculation of Rate of Return
Example [3]

▪ For i = 4% →∑PW = -500,000 + 10,000(P/A,4%,10) + 
700,00(P/F,4%,10) = $54,003

▪ For i = 5% →∑PW = -500,000 + 10,000(P/A,5%,10) + 
700,00(P/F,5%,10) = $6,956

▪ Apparently, ∑PW > 0 which means that we still need to 
increase the interest rate

▪ For i = 6%, ∑PW = $-35,522 which signifies that 
6%>i*>5%
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Calculation of Rate of Return
Example [3]

▪ Now, we need to find the actual i* value

▪ To do so, linearly interpolate between 5% and 6%

▪ i* = 5%+[1%×6,956]/[6,956-(-35,522)] = 5.16%
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Calculation of Rate of Return
Example [3]

20



Calculation of Rate of Return
Example [3] – Using Excel
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Calculation of Rate of Return
Example [4] – Using Excel

Banks 1 and 2 offer you the following deals 1 and 2 
respectively:

▪ Deal 1

 Invest $2,000 today. At the end of years 1, 2, and 3 get 
$100, $100, and $500. At the end of year 4, get $2,200

▪ Deal 2

 Invest $2,000 today. At the end of years 1, 2, and 3 get 
$100, $100, and $100. At the end of year 4, get $2,000

▪ Which deal is the best?
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Calculation of Rate of Return
Example [4] – Using Excel

Deal 1 
 2000 – [100/(1+i)1 + 100/(1+i)2 + 

500/(1+i)3 + 2200/(1+i)]4 = 0
 i = 10.784 %

Deal 2
 2000 – [100/(1+i)1 + 100/(1+i)2 + 

100/(1+i)3 + 2000/(1+i)4] = 0
 i = 3.819%

Apparently Deal 1 is better yet in 
the next chapter we will know 
more about comparing 
alternatives using rate of return 
analysis  
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