A Simple Approach for Deciding When to Invest

Berk, AER (1999)

Consider an investment opportunity that can be delayed indefinitely to invest $1 in a project that yields $0.18 per period forever. The only source of uncertainty is interest rate uncertainty. Short-term interest rate in one period will be either 10% or 20%, with equal probabilities, and will never change again (what will be the long rates next period and on?)  The question is what is the current short-term (one period) interest rate, r, that justifies investing in the project.
Denote by 
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the (infinitely) long interest rate, where the subscript c denotes consol. The simple NPV rule is to invest when, 
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The point of this exercise is that although this condition yields positive profit from the investment project, it nevertheless gives a wrong answer to the question of when to invest. (WHY???) 

The simple NPV rule is thus to invest when the consol rate is up to 18%. In order to translate this to the short-rate r we have to relate 
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 to r. The current price of the consol, 1/ 
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, is equal to,
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This equation gives 
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.  Plugging this into the simple NPV rule of investing if and only if 
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 yields the investment condition r
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Consider now the possibility of investing next period, after the interest rate uncertainty is resolved. The NPV of doing this is,
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Invest now when 
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.  The latter condition gives r
[image: image14.wmf]£

13%.  
Bottom line: The correct investment rule is to invest if and only if the short rate r is up to 13%. The simple NPV rule, invest when r is at or below 53%, is way too optimistic. 
The question is if there is an observable interest rate that can replace the consol rate as the interest rate that gives the correct investment rule.  The answer is yes. This is the callable interest rate, denoted by 
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, where the subscript m stands for “mortgage”. That is, we need to show that the correct investment rule is to invest if and only if 
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 is not higher than 18%. Repeat the same exercise above with 
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The condition 
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. This satisfies the first optimality condition, nonnegative NPV. To see that this condition satisfies also the second optimality condition, 
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, relate 
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 to r as we did earlier with 
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, as follows,
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This equation gives 
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.  Plugging this into the simple NPV rule of investing if and only if 
[image: image28.wmf]%

18

£

m

r

 yields the investment condition r
[image: image29.wmf]£

13% . 
Conclusion: the investment conditions 
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 are identical. Since we know that the latter condition is correct, so is the former.

Intuition for this “magic”?!!!
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