Analytic Methods

Spring 2008


Midterm Exam

1. You are an associate working with Bill, a senior partner, defending a lawsuit for Imperial Mining & Petroleum (IMP). You are at a meeting with Sheila, IMP's in-house counsel, to discuss Paula Plaintiff's settlement demand, which is a "nonnegotiable" $1.1 million. 

Bill suggests that the demand should not be accepted. Why? First of all, the plaintiff has only a 50-50 chance of prevailing on liability. Second, if she prevails, her damages are only $1 million. Your trial costs would only be $100,000. Thus, he concludes, the $1.1 million request is ridiculous. Sheila asks if there is any more serious downside to rejecting the demand. Bill suggests that if she is awarded damages there is then a slight chance — only 10% — that they would include punitive damages, for a total recovery (compensatory plus punitive damages) of $21 million. Since she has to be awarded damages first, the risk of punitive damages is only one in twenty.

Draw a decision theory diagram for the problem and use it to decide whether the firm is better off accepting the settlement offer or litigating. Might the answer change if the firm is risk averse? 
(10 points)
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Expected damages = .5 x $1 million + .05 x $20 million = $1.5 million + $100,000 trial cost = $1.6 million if you go to trial. [The lower version shows an alternative way of graphing the bottom arm, with first the chance Paula prevails, then punitives.]

Risk aversion would make settlement even more attractive, since the alternative is an uncertain outcome.
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2. Consider the previous problem from the standpoint of Lenny Litigator, Paula Plaintiff’s attorney, who agrees with Bill about the odds and also expects costs of $100,000 if the case goes to trial. Lenny is deciding what his settlement demand should be. Use game theory--specifically, subgame perfect equilibrium--to decide: 

A. Whether he (and his client) are better off demanding $1.1 million  or $2 million. Assume IMP is risk neutral. Might your answer depend on whether Paula is risk averse? Explain. 
(5 points)
[Diagram above] If he demands 2 million, IMP will go to trial, since that costs them $1.6 million on average. Trial will pay Paula $1.4 million, net of her litigation costs--which is better than 1.1 million, assuming she is risk neutral. So if she is risk neutral she prefers the $2 million demand which they reject; if she is sufficiently risk averse she prefers the $1.1 demand.

B. Instead of choosing between just two alternatives, Lenny is trying to decide about how much to ask for. What would you advise?
(5 points)
If he asks for just under $1.6 million they will accept, and Paula ends up with almost 1.6 million instead of $1.4 million.

C. Can you think of any reason why the assumptions of subgame perfect equilibrium might not hold in this situation? If so, how would that affect your answer to part B?


(5 points)
Subgame perfect equilibrium assumes no commitment strategies. But IMP may feel that accepting a settlement offer will encourage other potential plaintiffs to ask for similarly high settlements, and so only accept a lower offer. 

3. Briefly explain what “moral hazard” means in the context of insurance and why it is a problem. 
(5 points)
4. You are the lawyer for Learning OnLine (LOL), an innovative new firm providing adult education in the form of online lecture series. Producing a lecture series requires not only the input of a professor but also a good deal of expensive studio time. Customers who purchase one series by a professor and like it often return to buy additional sets of lectures by the same or other professors and also pass on the good word to their friends. 

In addition to the lectures, customers who want feedback on how they are doing can, for a modest additional fee, take exams and have them graded. LOL also provides, and charges for, online tutoring for those who want additional help understanding a lecture series. Before LOL can really make it big, however, it needs to greatly expand its repertoire, which involves signing up many additional professors to produce new series on new subjects, as well as hiring more graders and tutors. 

Now that LOL is going public, it is necessary to get its affairs in order. You have been asked to begin work developing the prototype contracts that LOL will use with new professors that are hired to produce new courses, as well as contracts for graders and tutors. 

Advise LOL on the compensation schemes that should be used in the new standard contracts. Details — both amounts of compensation and various other matters — will be worked out later. For now, focus on the form of the compensation schemes and any closely related matters. 

Note: To simplify the problem, assume that LOL, unlike a university or law school, does not provide degrees or other forms of certification--just education.
(10 points)
You want to give professors an incentive to give good lecture series--ones that will bring in more customers for themselves and for your other series. You also want to give them an incentive not to waste studio time by being insufficiently prepared the first time you record them, or changing their minds after recording and having to redo. 

So their contract, in addition to some fixed fee per lecture, might include a bonus based on how many of their students sign up for another course by someone else, and a bonus based on how many students sign up for each of their courses. It might also include a penalty for using too much studio time.

The graders should probably be paid by output--some much per exam graded. But this gives them an incentive to skimp on quality, so you may want to have a random selection of exams also graded by the professor, and fire graders who are doing a bad job.

For the tutors, your main objective is customer satisfaction. The simplest system is to pay them per hour, and figure they will try to do a good job so that a customer will keep coming back for more.

5. High-Brow Decorators sells furnishings for fancy offices, specializing in an old English library look. One of its most popular furnishings is a "wall" of 1000 old books. In its inventory, the company has three "walls" of old books. The first it purchased for $100; the next it purchased for $200 and the third it purchased for $300. The price of old books varies based on the scrap value of used books at the time of purchase. One of High-Brow's customers – Joan Lawyer – who just became a partner in a fancy law firm orders one wall of books for $2000; the firm delivers the books and bills Joan.

Show the T-accounts for the three purchases and the sale. What is the combined result of the series of transactions on the firm’s total assets, liability and equity?

Assets go up by $1900 (FIFO) or $1700 (FIFO). Liability unaffected. Equity up by the same amount as assets.
Draw a final set of T-accounts to show what happens when Joan pays the bill. How does that affect the firm’s total assets, liabilities and equity?

They are unchanged--one asset (account receivable) has been converted into another (cash).

State any assumptions you are making about the firm’s accounting practices. 
(10 points)

The T Accounts assume FIFO--with LIFO item 4 would be $300. 
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