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IV. A firm is completing the development of a new product and is valuating how long it should wait before launching
it. A longer development time allows the firm to improve its production technology, which results in cost savings
and better product quality. On the other hand, the firm knows that a direct competitor is working on a similar
product, and it realizes that whoever introduces its product first will capture a significant share of the market.

Specifically, suppose that if the competitor enters the market first, the firm will be left with profits equal to r,
while if it introduces its product at time ¢ and the competitor hasn't entered yet, it enjoys a profit of #(t) > =
(where /(t) > 0). Finally, the firm believes that its competitor’s time of entry is exponentially distributed with

parameter 6 (where 6 > 1):
Pr (competitor enters at time t) = fe %"

i a) Write down the probability, F(t, 6), that the competitor has not entered by time z.

»7 b) Write down the profit II(6, t) from entering at time ¢.
) Assume that F(t, 6) has increasing differences in (t, 6). Show that T1(¢, ) has increasing differences in (¢, 8).
)

4
. g d) How will the firm react to an increase in (its estimate of) 8?
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