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1. (20%) Consider an industry that is characterized by a network effect, under which

the value of a product to each user increases with the number of users.

(i) First consider a monopoly case. A monopolist firm has to decide the quantities of
two potential products (henceforth product 1 and product 2), denoted by q; and q».
Suppose that the variable costs of product 1 and product 2 equal ¢, and ¢,
respectively, where ¢; < ¢,<1. Furthermore, all other costs are assumed to be zero.
The market price p of the two products is determined by the function p=1-y( q; +qy),
where 0<y<1 and a smaller y represents a stronger network effect. Suppose that the
firm can choose to produce one or two products to maximize its profits. Derive the
optimal quantities of the two products for the monopoly firm. Explain the result. In
particular, how would the value of y influence its quantity decisions.

(ii) Now consider that two firms, firm 1 and firm 2, compete in the quantities of their
products, denoted by q; and q,. Each firm produces only one product. The variable
costs of the two products are the same and equal to ¢. Firm 1 and firm 2
simultaneously choose q; and q, respectively, to maximize the profits from their own
products. The market price, as a function of q; and q, remains the same (i.e.,

p=1-y( q: +q3)). Derive the equilibrium quantities of the two firms and the industry
output q; +q; for this competition case. Compare them with those in (i) by assuming
the variable costs in (i) are also the same (i.e., ¢; = ¢2=c<1). Explain the output
difference by giving some intuition and managerial implications.
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3. (25%) Please explain why firms are hard to coordinate on a focal
equilibrium in their pricing decision for a more competitive industry and
identify the factors about how market structure affects the sustainability
of cooperative pricing?
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