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The Basic Theory of Interest (2, Chapter 2, Luenberger)   

 

 Comparing alternatives that repeat indefinitely with NPV 

 Consider two alternatives that are composed of cycles of cash 

flows that repeat indefinitely. 

 The two alternatives can be compared in two different ways 

(i)  Repeat the cycles of alternatives until they terminate at 

the same time (i.e., evaluate the two alternatives over the 

least common multiplier of cycles; see discussion of 

Example 2.4). 

(ii) Evaluate the NPV of each alternative directly over the   

infinite horizon based on a recursive equation (see 

Example 2.8). 

 

 Inflation 

  Inflation is characterized by an increase in general prices 

with time.  That is, purchasing power declines with time.  

  Inflation can be quantified with an inflation rate f .  

 $1 today has the same purchasing power as (1+f)n dollars n 

years from now.  

 That is, (1+f)n dollars n years from now are worth 1 constant 

dollar or one real dollar today. 
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 If the real interest rate is r0, then the nominal market interest 

rate, r,  is such that 1 + r  = (1+r0)(1+f), or equivalently,  

r = r0 + f + r0f . 

 The real interest rate can be concluded from the nominal rate,  
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 See Example 2.10 (text) about the effect of inflation on the 

feasibility of a project via the NPV method.   

 In general, when applying NPV under inflation, one should 

understand whether future cash flows have been estimated 

while accounting for inflation.  

 Inflated cash flows require the use of the nominal rate r, 

while cash flows in real (today’s) dollar require using r0.     

 

 Taxes and depreciation 

 Taxes can complicate a cash flow analysis.  

 One situation where tax considerations have important 

implications is that involving property depreciation.   

 The annual depreciation amount is exempt from tax, which 

reduces tax on net revenues. (See Example 2.9.) 

 While depreciation does not lead to real cash flows, it 

reduces income, and accordingly tax which is a real cash 

flow.  
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 Present value of a uniform stream of cash flows 

 Consider a cash flow stream extending from year 1 to n such 

that the net cash flow at the end of years 1, 2, …, n is A.   

 Then, at an annual interest rate of r,  the PV of this stream is  
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  That is, 
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 E.g., you’re applying for a home loan and the maximum you 

can pay is $1,000/month over 20 years.  The bank offered 

you an interest rate of 6% per year (compounded monthly). 

 Then, the maximum loan you can obtain is   

20 12 240

1 1 1 1
1 1 $139.581 K

(0.06 /12) (1 0.06 /12) 0.005 (1.005)
PV
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 The formula also works in the other direction.  E.g., if you 

want a $150 K loan at 6% interest, paid monthly over 20 

years, then your monthly payment is 

240

1 1
/ 1 0.005 150 / 1 $1.075 K
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The Basic Theory of Interest (2, Chapter 2, Luenberger)   

 

 Examples 

 

 

 

Note on Example 2.3.  This can be done in Excel using the function 

RATE(3,1,-2), where the first entry, 3, is the number of years, the second 

entry, 1, is the uniform payment, and the third entry, -2, is the initial 

investment.   The function RATE() works for an investment with a 

uniform revenue only.  A more general function is IRR(), which requires 

a guess value though.  (However, for conventional cash flows, the guess 

value can be anything based on the fundamental theorem of IRR.)  See 

Ex_2.3_Luenberger_2.xlsx file on the course website.     
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Discussion of Examples 2.4 and 2.5.  So, in Ex 2.4, the NPV criterion 

suggests cutting later, while in Ex 2.5 the IRR criterion suggests cutting 

earlier.  One conclusion is that the NPV and IRR don’t always agree.   

If you’re wondering when do they agree, consider the case when the 

cutting cycles in Ex 2.4 repeat indefinitely.  That is, there are two 

strategies, (i) cut every year - plant the tree at the beginning of a year, 

and cut it at the end of it, and repeat, and (ii)  cut every other year, plant 
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the tree at the beginning of a year, and cut two years later, and repeat.  To 

compare these two strategies, note that they have a common cycle of two 

years.  (That is, if you look at each two years separately, you’ll see the 

same cash flows for each strategy.)  For Strategy (i), the cash flows over 

two years are (−1,2 – 1,1) and the NPV is 21 1/1.1 2 /1.1 1.562,PV       

For Strategy (ii), the NPV is 1.48 as in Ex 2.4.  So, under this cash flow 

repetition scenario, NPV recommends cutting every year, similar to IRR, 

and the two criteria agree.  For IRR, the results are the same with and 

without repetition of cash flows (why?).  

To conclude, the IRR criterion implicitly assumes that cash flows repeat 

indefinitely.  If this is indeed the case, then the two criteria, NPV and 

IRR, agree.  Otherwise, for one-time only projects, the two criteria may 

diverge.  The NPV is generally the more acceptable criterion.   
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