A game company that manufactures a dart game that dispenses tickets has been asked to put a business plan together for a customer who wishes to buy the game.  The dart game gives 5 tickets for a score of 50, 4 tickets for a score of 40, 3 tickets for a score of 30, two tickets for a score of 20, 1 ticket for a score of 10, and no tickets if the board is not hit. 

The probabilities of getting each score are as follows: 

Score          Probability    # Tickets If Successful      Expected value per throw (probability * value in tickets)         
50                   1/32                       5                                                   .156
40                   1/16 
             4
                                         .25
30                   1/8 

3                                                    .375
20                   1/4 

2                                                    .5
10                   1/2 

1 


               .5
 
0                     1/32 
               0                                                     0  


The customer will be exchanging the tickets for stuffed animals that cost $3.00 each.  Prepare a report for the customer that presents the expected value in points of each throw of the darts, and then present a graphic representation of a at least three plans relating cost per dart, cost in tickets of the animals, and expected profit.  Include a one or two paragraph summary of the possible plans.



Given the probabilities of all outcomes in this sample space, one can determine the expected value (with tickets as the units) of each throw of the darts. I have done this in the table above by computing the given information. By summing the expected value column, I have determined that the average single throw of the darts is expected to yield the customer approximately 1.78 tickets.

There are different approaches which can be taken in utilizing this information to set the price of darts and cost of the prizes in terms of tickets. To be profitable, it is necessary that the value of 1.78 tickets, minus the income from dart-throw, be less than the cost of one stuffed animal. This can be expressed as:



E(Throw) - Pricethrow ≤ 0                         [Cost per dart approach]


This is simply to say that the income from each play of the game must exceed the player’s “profit” when it is valuated in monetary terms. There are two ways the business may control this. First, the business can set the price of throws. For example, suppose that “1.78” tickets could purchase one stuffed animal (this is theoretical; obviously someone could not win or use a fraction of a ticket). In this situation the loss to the business from each throw would be $3.00. Thus, all else held equal, each throw must cost at least $3.01 to be profitable. The second mechanism of control is the cost in tickets to the consumer for one stuffed animal. By raising the cost to 10 tickets, for example, each throw could cost the consumer as little as $0.51 (10/1.78 = 5.6 = 6 throws, $3.01/6 = .506) and the business would be profitable. [Cost in tickets approach]

These are the decision rules and control mechanisms for the minimal price per dart and cost in tickets approaches. The third piece of information relevant to the business’ operating plan is expected profit. We have seen how the two control mechanisms can alter expected profit per throw but it is now important to consider expected profits in the aggregate. Assuming carnival games are normal goods, a rational consumer can be expected to buy fewer throws as the cost mechanisms reduce the expected payoff. Thus setting an optimal level must consider the demand of throws at various levels beyond our minimum feasible profitability requirement. In general, we should identify the throw-cost/ticket-value combination at the level just below where our marginal revenue would begin decreasing and set prices there. This can be expressed as:


max Profit: Price/ticket combination where Marginal Revenue is most-larger than Marginal Cost 


To determine this precise price/ticket-value combination where profits are maximized, it is necessary to know the price elasticity of demand for dart throwing. Although we lack this information, it is possible to speculate on how the business might best use its control mechanisms. In economics Stigler’s Information Theory states that the assumptions of perfect information and perfect “managerial abilities” in the Neoclassical and Household Production theories (Becker 1968, et. al) are notable false. An affect of a consumer’s increased difficulty in properly discounting the effect of changes in the ratio of tickets per prize, may make it a preferable profit control. It is easy for a consumer to consider the relative prices of tickets since it deals in common currency – he knows what $10 is worth to him, for example. However a consumer may not be equally prepared to compute the fraction of a stuffed animal each one of his tickets are worth. So, by setting initial price with the minimum profitability in our “Cost in tickets approach” and inflating the value of tickets to experiment with profit changes, the firm is likely to maximize its payoff.


