Suppose an entrepreneur wants to start a business requiring an initial investment I. If the business is undertaken it has an uncertain payoff after one period and no further payoffs afterwards (this could be a biotech company that sells the licence for a medication, where the value of the licence depends on the outcome of research carried out). Suppose the value of the firm after one period is either Vh or Vl, where Vh > Vl. Suppose also that the probability of achieving the high value depends on the amount of effort that the entrepreneur puts into the company. In particular the entrepreneur can choose to make an effort (denoted by e = H), in which case the probability of the high outcome is pH. If he does not make an effort (e = L) it is pL < pH. Undertaking the effort is costly to the entrepreneur with cost ( > 0.

The following graph summarises the payoff structure.


a. Suppose the entrepreneur has sufficient wealth W to finance the business himself (W ( I). Identify the parameter conditions under which the entrepreneur (i) would not start the business if he does not put any effort into it, (ii) start the business if he does put effort into it. For the remainder of the question you may assume that these conditions hold.

Assume now that the entrepreneur has no wealth (W=0) and therefore seeks an outside source of funding for the amount I of the required investment. The entrepreneur can approach an outside financier (the venture capitalist – VC) and offer him the possibility to invest in the venture. The VC is willing to do so as long as he breaks even in expectation.

b. Suppose the entrepreneur offers the VC an equity stake in the company. If the VC accepts the entrepreneur’s proposal he provides I in cash in return for a stake ( in the company. This stake entitles the VC to a corresponding share in the firm’s final value: (Vh if the company succeeds or (Vl if the company is not successful. The entrepreneur remains the residual shareholder. Derive a condition on ( that ensures that the entrepreneur is able to receive equity finance from the VC. Discuss how the parameters of the model affect an entrepreneur’s ability to receive financing.

c. Suppose instead the entrepreneur offers the VC a repayment of Vl if Vl occurs and a repayment of R([Vl , Vh] if Vh occurs. Derive again a condition on ( that ensures that the entrepreneur can offer a financing arrangement of the form described above that will be accepted by the VC. Show also that this condition can be satisfied for a larger set of parameter values than the condition derived in (b).

d.  Explain how the financial contract described in (c) can be interpreted as a debt contract. What is the economic intuition for your results in b. and c.?
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