Game Theory Modeling Test #1: The Dating Game

Gwen is a senior at Typicaltown High. She is admired by many of her classmates, for Gwen is smart and pretty. Yet, Gwen is a bit vain and has been known to play “hard to get” in the dating game. With the help of her friend Linda, Gwen has made it known that she would like to be invited to the forthcoming prom night by a tall boy with green eyes and a talent for languages. Unfortunately, there are two boys in the class who fit that profile well: Bill and Rob. Needless to say, both of them are crazy about Gwen. Unfortunately, they are also quite sensitive and afraid of rejection. 

According to Linda, Gwen is committed to answer immediately by yes or no (once and for all) whoever musters enough courage to ask. But this does not entirely help the boys’ dilemma: if Gwen is as vain as they fear, she may turn down the first who asks in order to be asked by both. Moreover, neither would know if the other was rejected (since he wouldn’t advertise it) although they would know if he was successful (since he would clamor it).

You are a friend of both Bill and Rob’s and you have offered your services as a game theorist. You wish to provide them with a game model of the situation in order to advise them on their strategies. Your main specifications are as follows:

When either Bill or Rob contemplates his choice of inviting Gwen, he does not know whether the other (i) has already asked and was rejected; (ii) has not yet asked; or (iii) has decided not to ask. Bill and Rob can only “ask” (only once) or “not ask” (forever).  

When either Bill or Rob invites Gwen, she doesn’t know whether the other has decided to ask. You may assume that she has equal chances of running into one or the other at any point.

Gwen’s preferences are as follows: (a) being asked by both (after saying no to one); (b) being asked once and saying yes; (c) being asked once and saying no; (d) not being asked.

Bill’s preferences are as follows: (a) Gwen accepting his invitation; (b) Gwen not being invited; (c) Gwen accepting Rob’s invitation first; (d) Gwen rejecting Bill.

Rob’s preferences are symmetric of Bill’s.

Hint: uncertainty about “who moves first” can be represented as in Figure 1 below.

You should add nodes to the information sets to account for all three states that either boy faces, as well as nodes, moves, and information sets for Gwen to represent her own options and uncertainties. You should specify payoffs to account for all three sides’ preferences. You should finally discuss equilibria and make recommendations for your clients (Bill and Rob).
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Figure 1

