Performance Evaluation – Did it cost too much?
Peter Gibbons: The thing is, Bob, it's not that I'm lazy, it's that I just don't care. 
Bob Porter: Don't... don't care? 
Peter Gibbons: It's a problem of motivation, all right? Now if I work my a _ _ off and Initech ships a few extra units, I don't see another dime; so where's the motivation? And here's something else, Bob: I have eight different bosses right now. 

Bob Slydell: I beg your pardon? 
Peter Gibbons: Eight bosses. 
Bob Slydell: Eight? 
Peter Gibbons: Eight, Bob. So that means that when I make a mistake, I have eight different people coming by to tell me about it. That's my only real motivation is not to be hassled; that, and the fear of losing my job. But you know, Bob, that will only make someone work just hard enough not to get fired.

Incentive problems don’t just happen in the movies – they are a real part of life. Oftentimes the remedy is a performance evaluation system, used to address the question that Demski refers to as, “Did it cost too much?” Important for our study, accounting plays a major role in performance evaluation in many facets of society.

The purpose of this teaching note is to supplement Chapter 13 in your text, so as to explain why we are approaching our study of incentives using a formal model, and to address which features of the model are important and why.

Basic Setting

The reason for studying any economic setting using a formal model is to keep in view what we regard is most important, that is, what we (initially) regard to be the “first order” effects. This is of course another exercise where framing is important. And our frames change based on the purpose at hand.

This being said, we will (for now) settle on the most important features of the incentive problem being an exogenous conflict or disagreement between a manager and owner about which action should be taken by the manager. This is captured by assuming the owner wishes to motivate action H versus action L, but without being supplied incentives the manager prefers action L. A simple way to capture this is to assume the manager has a disutility (measured in dollars) for actions of c, where c = cH for action H and c = cL for action L, where cL < cH.

The owner has chosen to make a performance measure available, denoted x = {x1, x2}. The probability of each performance measure depends on the manager’s action as follows.
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For concreteness, think of x1 and x2 as “failure” and “success” of the firm, respectively. For values of  where 0 <  < 1, we see that the probability of success is greater under H than L, but success is not assured under H.

We assume the manager has a utility function for pay I and action a: u(I-c). We assume u(I-c) is increasing and weakly concave, to accommodate either a risk neutral or risk averse manager. For our purposes it is not important whether the owner is risk averse or risk neutral, so we will assume risk neutrality for the owner, as it makes things simpler.

With this structure in place, we want to ensure that the model captures a non-trivial incentive problem. In the ensuing analysis, we will demonstrate this requires two things: the action must not be costly for the owner to observe and the manager must be risk averse.

Observable action

Assume the owner could costlessly observe the manager’s action. Thus, the owner can make the payment contingent on the action, denoted IH or IL corresponding to actions H or L. It turns out that due to the observability of the action, the solution resembles what we would see for any good traded in a perfect and complete market.

The owner’s problem is to make sure the payments are sufficiently large that the manager is willing to work “participate” in the firm, and they provide the manager with “incentives” to choose H rather than L. We assume the manager’s certainty equivalent if he goes elsewhere is exogenously determined, and equal to M.

In the action observable case, the owner’s contracting problem is as follows.

Min 
IH
IH, IL
subject to:
(P)
u(IH-cH) ≥ u(M)



(IC)
u(IH-cH) ≥ u(IL-cL)

The constraints are denoted (P) for “participation” and (IC) “incentive compatibility”. They ensure that the manager will be willing to participate in the firm and also will surely choose H. Further, because the payment is conditional on the observable action, the manager surely receives a payment of IH under a feasible contract. Importantly, in an incentive compatible contract the fact that he would be caught if he chose L and surely receive the relatively lower payoff IL is sufficient to deter the manager from choosing L.

For concreteness, let M = 3,000, cH = 5,000 and cL = 2,000 (as in the text example). The first constraint (P) is tight, implying u(IH - cH) = u(M), whether the manager is risk neutral or risk averse. So part of the optimal solution is IH = cH + M = 8,000.  The solution is not unique, however, in that any IL < 5,000 is optimal. Notice how trivial is the incentive problem, witnessed by the fact that the (IC) constraint is not binding. This suggests we should explore a setting where it is sufficiently costly to observe the action that it is not worthwhile do so. Of course, action unobservability is quite plausible, as owners often are removed from the organization’s everyday activities.

In closing, this case of observable action will serve as a useful benchmark. Let us file away for future reference our finding that for the numerical example the owner’s expected cost to motivate action H is 8,000.

Unobservable action 
Because we now assume the action is prohibitively costly to observe by the owner, she must find some other less costly way to motivate performance. It turns out that calling x a performance measure is not a misnomer – it actually is helpful in motivating the manager. We assume the owner commits to make payments to the manager equal to I1 if x1 is observed or I2 if x2 is observed. With this particular structure in place, the owner’s program to find the optimal contract is as follows.

Min 
 I1 + (1-) I2
I1, I2
subject to:
(P)
 u(I1-cH) + (1-) u(I2-cH) ≥ u(M)



(IC)
 u(I1-cH) + (1-) u(I2-cH) ≥ 1 u(I1-cL) + 0 u(I2-cL) = u(I1-cL)

We earlier stated that, even if the owner does not observe the manager’s action, an interesting model of incentives requires that the manager be risk averse. As with the action observability issue, it is helpful to understand the importance of risk aversion. Therefore, we initially consider as a second benchmark the solution when the manager is risk neutral.

Risk neutral manager
We continue with the example in the Demski text, and now additionally assume  = 0.5. Below we restate the owner’s contracting program substituting these parameter values and setting 

u(I-c) = I-c to describe the manager’s risk neutrality.

Min 
0.5 I1 + 0.5 I2
I1, I2
subject to:
(P)
0.5 (I1-5,000) + 0.5 (I2-5,000)
≥ 3,000


(IC)
0.5 (I1-5,000) + 0.5 (I2-5,000)
≥ I1-2,000

It is useful to manipulate (IC), which yields I2 ≥ I1 + 6,000. Thus, we see the owner must place risk on the manager in order to motivate action H. But here with a risk neutral manager the owner does not have to pay a risk premium to motivate the manager, so (IC) is not binding. Of course, the owner is interested in minimizing expected payments, which implies (P) is binding.



0.5 (I1-5,000) + 0.5 (I2-5,000)
= 3,000, or



0.5 I1 + 0.5 I2
= 8,000, or



I2
= 16,000 - I1
Now substituting into (IC), we obtain the following.



16,000 - I1 
≥ I1 + 6,000, or



I1  
≤ 5,000

One solution is I1 = 2,000 and I2 = 14,000, and we obtain an expected cost to the owner of 8,000, identical to that obtained in the action observable setting. See if you can identify another solution that also yields an expected cost of 8,000 to the owner. In fact, there are infinite ways to solve this contracting program, due to the manager’s risk neutrality. One particularly intuitive solution is to simply sell the firm to the manager (as in a franchise) and let him absorb the risks associated with ownership. However, if we look around we see that often this is not how incentive problems are resolved. This suggests we revise the model to see why.

Notice that here where the action is unobservable but the manager is risk neutral, the expected cost of compensating the manager is equal to our original benchmark of 8,000. That is, an ideal situation for the owner results when either the action is observable to the owner, or when the manager is risk neutral. Therefore, within our simple model, an interesting incentive problem requires we study a setting where the action is unobservable and the manager is risk averse. This is why chapter 13 makes these assumptions.
Risk averse manager
Looking around, we see incentive problems abound in society (not just within the firm). These problems are generally contentious, so they are difficult and costly to solve. As pointed out above, however, this particular type of incentive problem can be resolved costlessly either when the action is observable or when the manager is risk neutral. It is important that we identify an interesting, non-trivial incentive problem. 

For concreteness again, let us assume the manager’s utility function is our old friend:

u(I-c) = - exp[-(I-c)]. Below we restate the owner’s contracting program with the parameter values in place and with the above utility function for the manager.

Min 
0.5 I1 + 0.5 I2
I1, I2
subject to:


(P)
0.5 (- exp[-(I1-5,000)]) + 0.5 (- exp[-(I2-5,000)])
≥ - exp[-3,000]


(IC)
0.5 (- exp[-(I1-5,000)]) + 0.5 (- exp[-(I2-5,000)])
≥ - exp[-(I1-2,000)]

Just as in the case where we have a risk neutral manager, manipulation of (IC) reveals that when the act is unobservable to the owner risk must be place on the manager. However, in this case of a risk averse manager, a risk premium must be paid by the owner to satisfy (IC). Therefore, the (IC) constraint is now binding. And, as before, the participation constraint (P) is binding. 

Here, where both (P) and (IC) are binding and, in addition, the performance measure can take on one of two values, an optimal contract can be found by solving two equations and two unknowns. Although doing so by hand is in principle easy, it is also often tedious. Therefore, I recommend solving this type of problem using Solver in Excel. In addition, if the performance measure can take on more than two values we should welcome help from Solver (even if we know both (P) and (IC) are binding). Solver is our friend.

However, because in this very special case action L leads to x1 for sure, it is especially simple to solve the problem “by hand”. Because we are assured that both (IC) and (P) are binding, it implies their right hand sides are equal, so we know I1 – 2,000 = 3,000, or I1 = 5,000. Now we can substitute this value for I1 into (P) (or (IC)) and solve the single (non-linear) equation for a single unknown. If we assume  = .0001, we obtain I2 = 12,305.66, and an expected cost of 8,652.83 to the owner. See your text for further analysis of this example.

Interactions between manager’s optimal action and performance measure characteristics
Thus far we simply assumed the owner wished to motivate H. Let us now make the action the owner wishes to induce endogenous.

We have seen that when the action is observable the cost of inducing H is M + cH = 8,000. Regardless of observability, the cost of inducing action L is M + cL = 5,000. So the incremental cost of inducing H when the act is observable is 3,000. Let us further assume the incremental benefit of inducing H over L is 3,001. Here, with the act observable, the owner is one dollar better off inducing H. 

But notice if the action is unobservable and the manager is risk averse as assumed above, the cost of inducing H becomes 8,652.83. The incremental cost of inducing H is in this case equal to 3,652.83, which now exceeds the incremental benefit of 3,001. Now, because the action is unobservable, it is no longer optimal to induce H. We have an interaction between the decision the owner wants to motivate and the characteristics of the performance evaluation system, including the probabilistic relationship between the manager’s action and the performance measure. Chapter 14 further explores this relationship. 

Accounting enters another way

One way accounting enters the fray is it is often one of the performance measures: x could be an accounting number such as revenue, cost or profit. Another way accounting affects the performance evaluation system, and indirectly, decision making, is as follows. Suppose the owner can hire an internal audit staff at a cost of A that will effectively reveal the manager’s action. Now, with the audit staff in place, the owner would presumable pay 8,000 to the manager or zero, depending on the action revealed by the audit. Hence, the owner would no longer have to pay the risk premium. What is the maximum amount our risk neutral owner would pay for this audit? Be sure to convince yourself it is 652.83.
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