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Instructions

The test is 50 minutes long. Non-programmable calculators are allowed. The test consists of four questions, each worth 5 points. Show all your work in the space provided below the question. If you need additional space, you may write on the back of the page.  
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1. 
Tim owns a restaurant and employs Mike as a manager and Steve as a waiter.  Steve receives a salary of $1,000 per week and a bonus of $100 if Mike evaluates Steve’s performance as ‘exceptional’. 

a. (3 points) Discuss three reasons for why Mike may provide inaccurate evaluation of Steve’s performance.
b. (2 points) Discuss two approaches that Tim can use to improve the accuracy of Mike’s evaluation.

a. (3 points) Any three of the following:

1. Information Gathering (i.e. costly monitoring with no incentives to do it right)
2. Negative Consequences (e.g. negative feedback unpleasant, damages personal relationships, leads to discussion and criticism, etc.)
3. Cognitive Limitations (e.g. lack of experience and knowledge of outcomes)
4. Favoritism (e.g. personal considerations such as rewarding appreciated employees, encouraging loyalty, promoting personal agendas, etc.)

b. (2 points) Any two of the following:

1. Forced Ratings (e.g. categorize workers into groups)
2. Punish biased ratings (e.g. allow agents to appeal)
3. Training 
4. Bureaucratic Rules (e.g. promotion based on seniority)

2. 
Jane Hannaway (1992) proposes to separate the jobs of teaching basic and higher skills. How does she respond to the following objections to her argument?

a. (2 points) It may be inefficient to separate jobs if they are complementary tasks.
b. (2 points) Separating the job may introduce coordination problem between teachers.
c. (1 point) Teachers may not be motivated by economic incentives.

a. (2 points) Hannaway argues that we lack knowledge of the exact relationship between two types of teaching; i.e. we don’t know to what extent they are complementary. Addition, she argues that it is only in the extreme case in which the two types of teaching are perfect complements (i.e. one cannot occur without other) do we have a serious problem with separating the jobs of teaching basic and higher order skills. 
b. (2 points) While Hannaway agrees that this may be a problem, she argues that the potential loss from coordination problems may be less than the gain from specialization, and she recommends that management could also invest resources to facilitate coordination if necessary.
c. (1 point) Hannaway cites several empirical studies that show the contrary; i.e. teachers change their behavior in response to incentives, even though the responses may not always be what the policy maker intends.  In addition, he states that in eliciting teacher’s response, it is important that performance measures are valid and teachers understand well how their behavior affects output. 

3. 
An employee produces output according to q=e+u, where e is employee’s effort that the employer cannot observe and u is a random variable with a mean of zero and a variance of 1.  The employee’s cost of effort is given by c(e)=0.5e2.  The employee is risk-averse, with the coefficient of absolute risk aversion equal to 1, while the employer is risk-neutral.  The outside options for both the employer and the employee are equal to 0.  The employer may also obtain an additional signal of employee’s performance, denoted by y, where y has a mean of zero, a variance of 1, and its covariance with q is equal to 0.5.

a. (2 points) What is the numerical value of employee’s certainty equivalent if the employer uses only q to design an optimal incentive contract (i.e. w=a+bq)?
b. (3 points) What is the maximum the employer is willing to pay to obtain signal y, given that the employer will use this signal to design an optimal incentive contract of the form w=a+bq+cy?

a. (2 points) The employee’s certainty equivalent is E[w]-c(e)-RPA=a+be-0.5e2-0.5b2rAV= a+be-0.5e2-0.5b2.  This implies that the incentive compatibility constraint is e=b and the participation constraint is a= 0.5e2+0.5b2-be. The employer’s certainty equivalent, incorporating the employee’s incentive compatibility and participation constraints, is then E[q-w]=b-b2. This implies that the optimizing value of b is 0.5 and that using this value of b, the employer’s certainty equivalent is 0.5-0.52=0.25.

b. (3 points) If the employer uses signal y, the employee’s certainty equivalent is E[w]-c(e)-RPA= a+be-0.5e2-0.5b2-0.5c2-0.5bc.  This implies that the incentive compatibility constraint is e=b and the participation constraint is a= 0.5e2+0.5b2+0.5c2+0.5bc -be. The employer’s certainty equivalent, incorporating the employee’s incentive compatibility and participation constraints, is then E[q-w]=b-b2-0.5c2-0.5bc. The first-order condition for b is then 1-2b-0.5c=0 and the first-order condition for c is –c-0.5b=0.  Solving these two equations, we have that b is about 0.6 and c is about -0.3.  Using these two values, the employer’s certainty equivalent is about 0.285. Therefore, the employer is willing to pay up to 0.285-0.25=0.035 to obtain signal y.


















4. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]A team of researchers wants to investigate the theoretical claim that chief executive officers (CEOs) who work in firms in which the compensation package depends on both the firm’s stock price and the market stock price work harder than CEOs in firms in which the compensation package depends only on the firm’s stock price. The researchers used the following empirical model:

yit = i + Dit+it

where i indexes CEOs, t indexes years, y denotes the CEO’s effort, D is equal to 1 if the CEO works in a firm that uses the market stock price and 0 if the CEO works in a firm that does not use the market stock price, and  denotes all other variables that affect CEOs effort.  The researchers estimated that  is equal to 0.1 with a standard error of 0.5.
 
a. (2 Points) What identification assumption does this empirical model relies on to ensure that CEOs in the two types of firms are similar in all other respects except for how they are paid?
b. (1 Point) Do these results indicate that using the market stock price improves CEO’s effort?
c. (2 Points) Are these results consistent with the economic theory? If not, what can explain these results?


a. (2 points) The empirical model, known as the fixed effects model, is based on the assumption that differences across CEOs in different firms are constant over time.  Therefore, differencing outcome across different CEOs will remove this source of difference and ensure that CEOs in the two types of firms are similar in all other respects except for how they are paid.
b. (1 point) These results do not indicate that the market stock price improves CEO’s effort, as the estimated coefficient is not statistically significant (0.1/0.5 is smaller than 2).
c. (2 points) These results are not consistent with the economic theory if the firm’s stock price and the market stock price are correlated.  These results could in principle be explained by at least two factors.  First, the firm’s stock price and the market stock price may not be correlated.  Second, there could be differences across CEOs that vary differentially over time depending on which firm they work for, i.e. the assumption on which the fixed effects model is based may not be valid.
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