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“I do not understand what I do.  For what I want to do I do not do, but what I hate I do”.  Paul, Romans 7:15.

Abstract

Among the most basic assumptions of economic analysis is that individuals have a unified consciousness, with consistent preferences.  This assumption is made for analytic ease.  We show how economic analysis can be performed with ore realistic assumptions.  In particular we assume that people may suffer from internal conflicts, i.e., that there are many aspect of a person’s self; and that when people make decisions they allow for the possibility that different aspects of themselves may become dominant under different circumstances.


The particular problem we study is testing by firms for smoking or drug use.  The analysis differs from more conventional treatments of this problem in that we assume that some individuals realize that there are times at which they will have an urge to smoke or use drugs and would like (in the present) to deter that future behavior.  We show that testing subsidies may make everyone better off ex ante.  The reason we obtain this result is that internally conflicting preferences can lead people to take actions that penalize certain future choices.  By subsidizing testing the government facilitates the higher reasoning aspects of the individual being able to protect themselves against impulsive drives, and thus increases overall expected welfare.  The market provides too little self deterrence because the people for whom self deterrence is most valuable are also most likely to engage in harmful behavior.  This, in the terminology of the economics of information self deterrence can be a bad signal, and testing by firms can adversely affect the firms’ pool of applicants.

Section 1:  Introduction


Perhaps the most basic assumption in modern economic theory is that each individual can be represented by a set of internally consistent (non-contradictory) preferences and endowments.  By internally consistent preferences we mean that people today place positive values on future outcomes if and only if they will value those outcomes at the time they are realized.


This is not an innocuous assumption!  One implication of this assumption is that people would never voluntarily choose to restrict or penalize future choices.  However, people do restrict their choices.  Consider the purchase of antabuse, a drug which induces vomiting if the individual consumes alcohol.  Clearly, if the consumer has consistent preferences, buying antabuse is a strictly dominated strategy.  If the consumer later drinks alcohol he is worse off having both the antabuse, since he will both vomit and will have spent some money on the drug.  If the consumer does not drink alcohol later, the purchase of antabuse has simply reduced his wealth by the cost of the drug.  Ainslie [1992], Elster [1984, 1985], Schelling [1984, 1992], Sen [1977], Shefrin and Thaler [1988], and Thaler [1987] present examples in which people seem to be choosing dominated strategies.


These strategies are chosen not because people are stupid, but rather because people have inconsistent preferences.  Recent research in neuro-physiology supports the view that the brain contains semi-autonomous decision makers each of which dominates the individual’s decision making process under different circumstances.
  Thus an individual could genuinely regret actions that he has taken and may want to stop himself from taking similar actions in the future.  By precluding certain choices in the near future the present “self” may be allying itself with preferences that will be dominant in the distant future, or it may be preventing otherwise transitory drives from becoming permanently dominant, as may be the case with consumption of addictive substances. (Indeed, a permanent effect on preferences, that are viewed as undesirable in retrospect, could be one definition of addiction.) Thus an individual may avoid bars, or smoke filled rooms, or TV sets, because he knows that in those situations a set of preferences will become dominant which will lead him to drink, smoke or watch television and he will later regret those choices.  Voluntarily imposing restrictions on future choices does not require a high level of reasoning ability.  George Ainslie [1974] has shown that even pigeons try to preclude some future choices.


Economic analysis has been based on notions of a unified and internally consistent self for two reasons.
  First, it was not clear how to obtain rigorous analytic results using models based on these behavioral assumptions.
  Second, it was not known whether making more realistic psychological assumptions would affect the results of the analysis in interesting ways.


We shall address those two issues.  We shall show how an applied economic problem can be formulated and solved in a model that allows for conflicting preferences.  The results differ from those we would have derived by assuming that all individuals had consistent preferences.


The particular example we shall study is testing for drug use, or smoking in the workplace.  Smoking and drug use are activities in which conflicting preferences are widely acknowledged.  People often claim that they would like to be discouraged or even prevented from smoking or using drugs in the future.  Also smokers and drug users often judge their past use as a mistake.


In our model, testing for drug use or smoking serves some of the same functions as rehabilitation programs in which lapses are punished.  Just as those rehabilitation programs are valuable, so is testing for drug use.  In standard models testing only serves to reallocate jobs between drug users and non users.  In our model testing has the additional benefit of helping some individuals stop themselves from using drugs.  However, if the workers who would most benefit from these quasi-rehabilitation programs are less desirable employees, the sorting effects of these tests could lead to too little testing.


The objective of this paper is not to provide a new psychological theory. rather it is to show how a real economic problem can be analyzed using standard economic techniques without assuming that agents have consistent preferences.  Consequently we have introduced preference shocks in an especially simple way, and embedded those preference shocks in a fairly standard model of asymmetric information. The  assumption on conflicting preferences seems likely to prove fruitful for analyzing a wide range of other aspects of behavior including savings, food consumption, allocation of time, and school drop out decisions. 

Section 2:  Testing in the Workplace.
2.1
The Model

In our model, firms decide whether (and how frequently) to test workers for behavior that is harmful to both the worker and the firm.  For example, firms could be testing for smoking or drug abuse (or high cholesterol).
  Firms may want to test for these health related aspects of behavior in order to reduce their medical costs: these are a large and rapidly growing proportion of labor costs when the expected value of future health costs of retirees are included in labor costs.


The main result we derive is that there can be subsidies for testing and taxes on labor that make everyone strictly better off and that are budget balancing.


Assumptions: There are many identical risk-neutral firms, each hiring at most one worker.  There are more firms than workers.  Workers are also risk neutral.


In period zero, each firm offers a single contract, consisting of a probability t of testing its worker for smoking tobacco (taking drugs, eating fatty food) and a wage Y to be paid to the worker if he is not detected taking drugs.  If the worker is detected he is dismissed and paid is opportunity cost elsewhere, perhaps in unemployment, this alternative wage is normalized to zero.  If workers could not know if they were actually tested for drug use, it would not be possible to enforce a contract in which workers that are not tested are paid a lower wage than are workers who are tested. (The firm could always claim that it had not tested a worker that tested positive.)  The assumption that each firm hires only one worker, prevents a worker from using the post testing distribution of wages to infer whether the firm had actually tested the worker. Even if the firm could commit to testing the worker with probability p, the worker who was retained could not know if he had been tested and could not object to being paid the wage given a non-tested worker. (All of these problems of exogenous wages would be avoided if we only allowed the firm a zero one choice of testing and non testing, and if all workers with the same test results were equally productive in the dimension being tested.
 

The firms can commit to 
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.  Workers apply to every firm offering the contract(s) they most prefer.  Each firm hires at most 1 worker from its applicants, and employs him in period one.  In period one the worker may smoke.  At the end of the period one the worker is tested with probability t and paid a wage of Y if not detected. It can be shown that with risk neutral firms and workers, and costly tests, the workers who are detected having smoked will receive a wage of zero


The test is accurate, so there are no false positives.  (In Glazer-Weiss [1990] we allowed for false positives; here we preclude that possibility for expositional ease.)  Firms have a cost of testing 
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, which is strictly increasing and discontinuous at t=0.  This discontinuity corresponds to a set up cost for instituting a testing program.


In period one workers get some (possibly negative) utility from smoking.  This utility is a random variable u, realized only after the worker has chosen his contract.  Workers know their distribution of u before choosing a contract.  
[image: image3.wmf](

)

u

F

i

 denotes the distribution of u for worker i.  
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Workers who smoke in period 1 regret it in future periods.  This regret has a present value of R in period 1.
  A worker who has accepted a contract 
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A worker will smoke in period 1 if her momentary pleasure from smoking, u, is greater than her (expected) future disutility from having smoked, 
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Let u* denote the value of u such that the two sides of the last inequality are equal.  Then the probability of worker i smoking is
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In period zero each worker applies to the firm(s) offering the contract that maximizes his expected utility.  Applications are costless for workers.


There are three types of workers; all workers of the same type are identical.  Workers know their type, but firms cannot distinguish among workers.  That is, each 

worker looks the same to every firm.  Firms do not know the characteristics of each type of worker.


We refer to the first type of workers as B or bad.  The utility they get from smoking enters into their overall utility function when they apply to firms in period zero.  Consequently, in period zero they have no desire to restrain themselves from smoking if they later have a high realization of u.  Such restraint would lower their overall utility.  We may think of these as committed addicts.  They have the unified preferences customary in standard models.  If such a worker smokes, his utility level in period zero is
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(For simplicity we assume zero discounting between periods zero and one.)  if he does not smoke it is 
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  A type B worker will work for a firm offering the contract 
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 that maximizes their period zero utility function:
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where 
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For these workers more testing lowers their utility.


The second type of workers we call type A or ambivalent.  Those workers also get preference shocks, in period 1, that may induce them to smoke.  However in period zero they do not value the (expected) pleasure they will obtain from smoking in period one.  This assumption about type A’s preferences is what makes our model different from traditional models.  Type A workers are similar to type B in having the same distribution of period one preferences as type B, and in having the same period two disutility from having smoked.


Type A workers will work for a firm offering the contract that maximizes their period zero utility function
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The omission of u from the maximization problem of type A workers is the crucial difference between A and B.  For type A workers, more testing may increase or decrease their period zero utility.


The third type of workers never smoke. We call them type G or good.  Their distribution of preference shocks is such that u is always less than R, i.e. 
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Workers choose the contract that maximizes their utility in period zero.  If worker sare indifferent between two different contracts we assume they choose the one that generates the greatest profits to the firms.  If, in equilibrium, a contract is being offered by more firms than the number of workers who want that contract, workers are randomly assigned to those firms. However, if a firm deviates to the same contract that was already being offered, then it will only attract workers if there was an excess supply of workers applying to the firms offering that contract.


Most of our analysis will be carried out graphically in 
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 space.  It is, therefore, helpful to look first at the period zero indifference curves of the workers in this space.  In Figure 1 the horizontal line 
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 represents a typical indifference curve of type G workers.  All contracts that lie on this indifference curve give a type G worker the same expected utility.  Since a type G worker never smoke, his utility is affected only by income Y and not by the probability of being tested.  All his indifference curves are horizontal lines where a higher line represents higher utility.


The period zero indifference curves of the B types are always increasing in 
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 in Figure 1 is a representative type B indifference curve.  To keep type B workers indifferent among contracts with different probabilities of being tested, firms have to pay them more at the contract with the higher probability of testing.


In general, a representative indifference curve for type A can be increasing, decreasing, or nonmonotonic.
  We assume that the indifference curves of type A workers are downward sloping in 
[image: image21.wmf](

)

Y

t,

 space.  In order words, holding Y fixed the type A workers (at the time they apply for work) prefer working for firms that test workers.  We can assume that type A workers like to be tested because testing decreases their probability of smoking in period one.  In period zero they value that deterrence.


We now discuss the firm’s problem.  Let 
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 denote the firm’s gross profit (before wages) if the worker smokes, and let 
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 denote its gross profits if the worker does not, 
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 are independent of the worker’s type.  If a firm offers contract 
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 and hires a worker of type i its expected profit will be:



[image: image28.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

t

i

t,

p

1

Y

t

c

Q

i

t,

p

Q

i

t,

p

1

Y

t,

π

S

n

i

-

-

-

+

-

=


(5)


In Figure 2 we draw the isoprofit curves in 
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 space for a firm hiring different types of workers.  For all types of workers testing is costly, and because the cost of testing is discontinuous at t = 0 the isoprofit curves for all types of workers are discontinuous at that point.


If a firm hires a type G worker its expected profit is strictly decreasing with t, because for those workers testing has no productivity-enhancing effects to outweigh its costs.
  The 
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 curve represents a locus of equal profit contracts for a firm hiring type G workers.


Testing reduces the probability that types A and B will smoke.  If this productivity-enhancing effect outweighs the cost of testing, the isoprofit line will increase with the probability of testing t.  In that case, the expected profit from hiring a type A or B worker would be greater the greater is the probability of the worker being tested.  The isoprofit curves for a firm hiring either A or B workers need not be monotonic.  There can be ranges of values of t for which the expected profits of the firm are increasing with t, and other values of t for which expected profits are decreasing with t.  The curve 
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 in Figure 2 describes a possible isoprofit curve for a firm hiring a type B worker.  In order to focus on issues of conflicting preferences, we assume that 
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 so that the isoprofit curves for a firm hiring a type A worker are the same as for a firm hiring a type 

B worker.  Thus the only difference between a type A and a type B worker is the weight they give in period zero to the pleasure from smoking in period 1.


There is a constant vertical difference between any two isoprofit curves or any two indifference curves of a given type of worker.  We use the notation 
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 to denote an isoprofit curve of a firm that hires a type I worker, 
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 to denote an isoprofit curve of a firm that hires randomly from the pool of workers of types I and j, and 
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 to denote the isoprofit curve of a firm hiring randomly from the pool of all workers.

2.2
Equilibrium

An equilibrium is a combination of contracts such that no firm can increase its profits by offering a different contract.


Proposition:  There are parameter values that support each of the following equilibria in which all contracts break even:

· Complete pooling:  all workers choose the same contract with no testing (in Figure 3a the point ABG represents this contract).

· Types G and A choose the same contract; Type B chooses a contract with a lower probability of testing (see points AG and B in Figure 3b).

· Types G and B choose the same contract; A chooses a contract entailing a higher probability of testing (see points BG and 
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 in Figure 3c).

· Complete separation:  each type chooses a different contract.  The contract chosen by type A will have the highest probability of testing, and the contract chosen by type B the lowest (see Figure 3d).

· There are also separating equilibria in which the contract chose by the type G workers generates positive profits and the contracts chosen by types A and B break even.  These equilibria are illustrated in Figure 3e.//


Before providing proofs of these results, we shall discuss the properties of these equilibria.


If the type A or type B workers are separated (are the only type choosing a particular contract) the contract they choose would be the same as what they would get if all firms knew their type.  If the type B workers are pooled (choose the same contract as some other type), they are only pooled at a zero testing contract.  Types A and B cannot be pooled separately from type G.  Type B workers always take the lowest testing contract offered.


Types A and G can be pooled at an interior contract.  This result is at odds with the standard result in screening models – that pooling equilibria must lie on a boundary (as in Figure 3a).  The reason our model generates interior pooling equilibria is that the profitability of the various types is not monotonic in the slopes of their indifference curves.  Consequently although the firm is making positive profits from Type G workers at the pooling equilibrium illustrated in Figure 3b, a deviating contract that attracts type G but not type A would also attract type B and would generate losses.


The lack of monotonicity can also generate a positive profit equilibria. illustrated in Figure 3e.


In Figure 3a-e we not only illustrate the different equilibria, but also illustrate some (qualitative) sufficient conditions for these equilibria to emerge.  Figure 3a 

illustrates the complete pooling equilibrium.  It is characterized by all firms offering the same contract with no testing, and firms making zero expected profit.  For complete pooling equilibria to exist, it is sufficient that:

1. Everywhere except at t=0, the zero profit curve for a firm hiring type A and G workers in their proportion in the population, denoted by 
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, lies below the indifference curve for type G  line, denoted by 
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,  that passes through the pooling contract denoted ABG 

2. The indifference curve for the type workers, 
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, that passes through the point ABG lies above the 
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 zero profit curve for type B workers.  It is not difficult to show that parameter values exist that guarantee that these conditions hold (e.g., high setup costs of testing).


We now prove that these conditions are sufficient to guarantee the existence of a complete pooling equilibrium – that no firm can offer another contract and make a positive profit.  If a firm offers a contract that lies above the 
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 indifference curve, it will attract all three types and hence will lose money.  This follows from our first condition, which ensures that this deviating contract is above the 
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 isoprofit curve, and hence is also above 
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 isoprofit curve (which is always above 
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, it will attract only the G and A types and will again lose money since, again by our first condition, this contract is above the 
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 isoprofit curve.  If the firm offers a contract above 
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 but below 
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 it will attract only type A workers, but it will lose money, since our second condition ensures that this contract is above the 
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 curve.  Any other contract will not attract workers.


In Figure 3b we illustrate an equilibrium where type A and type G workers take the same contract while type B workers take a different contract.  In this equilibrium all firms make zero expected profits.  The B contract is the point on 
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 that generates the highest utility for type B, and the AG contract lies on the intersection of the type B indifference curve through their contract and the 
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 isoprofit curve.  Type B workers are indifferent between the contract they take and the contract that the other workers take, whereas type A and G workers strictly prefer the contract they take to the one that type B workers take.  Type B workers may be choosing a contract at t = 0 or a contract at which their indifference curve is tangent to 
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 (the latter case is illustrated in Figure 3b).  If the 
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 isoprofit curve  lies below the 
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 curve that passes through the point AG, and the 
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 isoprofit curve is downward sloping to the right of AG, and 
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 through AG everywhere lies above 
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, then the points B and Ag represent an equilibrium contract pair.


The proof of this result proceeds along the same lines as the proof that contract ABG in Figure 3a can be an equilibrium.  In a similar fashion we can show that pooling types BG and separating Type A as illustrated in Figure 3c can characterize an equilibrium, as can completely separating every type, as illustrated in Figures 3d and 3e.  (Note that, if the 
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 and 
[image: image58.wmf]A

I

 curve in Figure 3d were to intersect below the 
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 isoprofit curve, and each firm can only offer one contract, then there exist separating equilibria I which firms that hire type G workers earn positive profits, while firms that hire types A or B break even.)


In Figure e contract G generates positive profits, while contracts B and A break even.  The number of firms offering contract G is equal to the number of type G workers. Firms don’t enter offering contract G or deviate from B or 
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 to G because of our assumption that, in case of indifference, choose the existing firms over deviators.  Firms don’t offer contracts that are more attractive to the profitable type G workers, because any contract that attracts type G would also attract either type A or B and, if the 
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 and 
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 isoprofit curves were to lie below the 
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 indifference curve that passes through G, those deviating contracts would generate losses.

2.3 Welfare Analysis

In this section we prove our strongest result, that there generally exists a set of taxes  and subsidies that makes every type better off. 


Theorem:  If the probability of testing a type A worker is less than what it would have been if firms could costlessly identify type A workers, then there exist subsidies for testing and budget balancing taxes on wages that generate a unique equilibrium in which everone is made better off with respect to their period zero preferences.


Proof:  See Appendix.


The following Pareto improving government interventions are possible:

i)
If the original contract was characterized by complete pooling then after government intervention two contracts are offered.  There is one with zero testing; it is taken by types B and G.  The other requires positive testing; it is taken only by type A workers.

ii)
If the original contract was characterized by pooling G and A, then after government intervention 3 contracts are offered.  Type B workers take the contract with zero testing.  Type A workers take the contract with the highest probability of testing.  Type G take an intermediate contract.


In both cases (i) and (ii) there is too little testing of type A workers.  In a consistent preferences model, with only types B and G, we could only obtain too little testing of type B if there was a fixed cost of testing.


We are able to make every type better off because there is an efficiency gain from inducing the type A to take the contract that they would get in a world in which their type 

was known.  By redistributing enough of that efficiency gain to type A, we can offset their loss from not being pooled with type G and make each type better off in period zero.


To further understand this result, let us first investigate why the Pareto improving government interventions we consider always result in separation of type a.  First note that we can never have an equilibrium in which types A and B are pooled and separating from type G.  This follows from A and B having the same isoprofit curve but differently sloped indifferent curves.  Now suppose the original equilibrium was complete pooling.  If, after the intervention, the equilibrium was characterized by pooling of just G and A workers, the type B workers would have to be worse off.   But it is necessary to subsidize testing to break the original equilibrium.  This subsidy cannot be financed without the type B workers being made even worse off.  Starting from the G and A pooling equilibrium, we can make the same argument.  If the government intervention results in continued polling of types G and A, then those groups must be subsidized, however, the type b is clearly not being made better off.  Therefore, there is no way to pay for the subsidy.  Similar arguments follow when the original equilibrium is characterized by complete separation or pooling of types G and B.


To implement these policies, the government must take into account the presence of individuals with inconsistent preferences.  If policy makers incorrectly believed that all individuals had consistent preferences, so that there were only types B and G in the population, the policies that would suggested would be very different from those implied by our theorem.  In particular there are many circumstances in which the government would subsidize testing only if it were aware that some workers had conflicting preferences.

Section 3:  Conclusion


We have analyzed a model in which some people want to be protected from their own impulses to smoke or take drugs or eat fatty food.  They can do this by working for a firm that tests workers for that behavior and fires workers who fail the test.  Because of informational asymmetries the market equilibrium may by characterized by too little testing.  In that case subsidies for testing that are financed by wage taxes can make everyone better off.  The desire to protect oneself from urges to smoke or take drugs is due to the inter-temporal consequences of that behavior.


Savings is another area in which people are highly vulnerable to preference shocks.  A consumption binge that lasts a very short time can reverse a lifetime of savings.  People may try to limit the damage their consumption urges can cause by keeping some savings in illiquid forms such as housing, life insurance with a cash value, and pension funds.
  Intentional over withholding on taxes can also be viewed as a form of illiquid saving.
  Finally there is considerable anecdotal evidence that welfare recipients suffer greatly toward the end of their payment period.  The well being of recipients might be improved considerably by paying them weekly, even if transaction costs were to lower their total payments.  The frequency of payments is not an issue that we usually think of as having large effects on welfare – but it may.


Institutions and contracts that enable people to restrict their choices can have important welfare effects.  While we would not advocate blanket government intervention in long-term contracts, this paper does provide a justification for facilitating self imposed restrictions on future behavior.  We currently allow people to, in an instant, reverse the effects of years of savings or abstaining from drug use.  It does not seem unreasonable to allow people to prevent themselves from negating those efforts.  If informational imperfections prevent the market from providing the optimal amount of deterrence, government interventions to subsidize deterrence may be justified.

Appendix
Proof of the Theorem


Suppose that he initial equilibrium is characterized by complete pooling at 
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, the point ABG in Figure 4.  Suppose further that the contract type A workers would receive under perfect information would entail some testing 
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 will break even.


The following balanced budget tax-subsidy scheme induces a new unique equilibrium under which the expected utility of all workers is increased.  The government gives a subsidy S to firms that test their workers with probability 
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 and pays a wage no greater than 
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; all other firms pay a tax of T.  The values of T, S and 
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Choose T such that
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If firms could costlessly identify the type of each worker, the type A workers would receive the contract 
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Define a subsidy S such that if all type A workers (and only type A workers) were to choose contract 
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Contract 
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Consider the following tax-subsidy pair.  Each firm that tests its new hire with probability 
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 receives a subsidy S that satisfies (A3).  Firms that hire workers at any other contract pay a tax T as defined by (A2).  The contract pair 
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 is balanced budgeting by construction, where the first term is the amount of testing, and the second term is the wage received by a worker net of taxes or subsidies.  All type A workers choose firms that offer the contract 
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 since they are capturing all the gains that would have accrued to the types B and G workers in the pooling equilibrium, and are taking the efficient level of testing.  If the type G workers prefer 
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, then type B also prefer 
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 and the pair of contract is an equilibrium.  If type G prefers 
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 we can decrease the tax and decrease the subsidy until type G weakly prefers the zero testing contract to the subsidy contract.  At the net wage at the zero testing contract is higher than 
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 types B and G are being made strictly better off.  Since type G workers are indifferent between the zero testing contract and the contract receiving the subsidy, the type A workers who are taking the subsidized contract must be strictly better off.  This follows directly from their preferences:  their indifference curve in t, Y space is flatter than type G (they find testing less distastul).


We now show that this equilibrium is unique.  Given that the tax T is paid by firms offering any contract other than 
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, all the isoprofit and indifference curves are shifted downward by the distance T, except at 
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.  Therefore, if the only equilibrium that existed previously was the complete pooling one 
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, then after the government intervention the only possible equilibrium that does not involve 
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 being offered by any firm is characterized by complete pooling at contract 
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.  However, this contract cannot be an equilibrium.  If all firms offered this contract, a firm could deviate and offer the contract 
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 is a small positive number.  From (A3) and the definition of 
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 such that the deviating firm will attract a type A worker and make a positive profit on that worker.  If the deviating firm were also to attract type G workers or B and G workers it would be even better off.


Now we show that there cannot be a complete pooling equilibrium at some contract 
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.  If all firms were to offer that contract, one firm could deviate and offer a contract 
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.  This contract would attract types B and G but not type A, and would lie below 
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, and hence would make positive profits.  This contract could either be offered by a new firm or by one of the existing firms.  The same argument explains why an equilibrium cannot involve a contract 
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 that pools just types A and G.  a new firm can always enter with a contract that attract types B and G and makes positive profits.  We know already that there cannot be an equilibrium with only types A and B.  Therefore the equilibrium we have constructed is unique.


We have now proven that starting from a complete pooling equilibrium there exist a set of taxes and subsidies that make every type better off.  A very similar proof shows that starting at pooling of types A and G, there exists a Pareto improving set of taxes and subsidies.


Note, however, that the proof depends on the subsidy being a function not just of the probability of testing but also of the wage. 
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Pooling of A and G

YBG s the wage that breaks even when a randomly selected member of the
pooled population of types B and G is hired and not tested.
YB is the wage that breaks even when a type B worker is hired and not tested.





[image: image115.png]Figure 3¢
Pooling of B and G, Separating of A





[image: image116.png]Figure 3d
Complete Separation
‘Each contract breaks even






[image: image117.wmf]

[image: image118.png]



� We are grateful for NIDA for financial support.  Jacob Glazer would also like to thank the Research Fund of Shiba Hospital at Tel Hashomer, Israel for financial support.  Some of this research was conducted while Weiss was a visiting Professor at Tel Aviv University.  We benefited from valuable conversations with Eric Maskin, Robert Frank, Douglas Gale, David Kreps, Itzhak Gilboa, Gleen Loury, Motty Perry, Ariel Rubinstein and participants in seminars at Harvard University, Cornell University, Tel Aviv University and Boston University.





� The relevance of Romans chapter 7 to our research was suggested by Glenn Loury.


� These examples are summarized and additional examples provided in Glazer and Weiss [1990].  The examples range from savings plans that penalize early withdrawals with no offsetting benefits, to paying extra to go to a resort at which one’s choice of food is limited.  The dominated strategies share the characteristic that they are precluding actions that have important inter-temporal consequences.  Individuals do not prevent themselves from choosing a particular flavor of ice cream (unless they are allergic to that flavor); they do however try to prevent themselves from eating any dessert.





� See Gazzaniga [1985].


� Ainslie constructed the following experiment.  If pigeons pecked at a red key they got 2 seconds of food if they did not the, with a 3 second delay, they got 4 seconds of food.  They almost always pecked at the key.  He then gave them a means of deactivating the red key.  One-fourth of the pigeons consistently deactivated the red key.  This results was robust to changes in experimental design.





� It is tempting to call these pre-Freudian notions, but it is more accurate to call them enlightenment notions, since they would be alien  to the way people viewed themselves both before and after the enlightenment era.





� Shefrin and Thaler have presented stimulating discussions of how conflicting preferences can explain a wide range of economic behavior.


� We shall ignore the legal and ethical issues surrounding such testing programs.  Privacy issues are especially problematic in this context.  On the legal front, we have too little experience with the Americans with Disabilities Act to know what limits U.S. courts will place post employment testing as a result of that act.





� Our results do not depend on the assumption that each firm can only offer a single contract.  If we keep the assumption that firms have the option of not hiring any workers, we can allow firms to offer menus of contracts without affecting our results.  Workers that chose contracts that generated losses for the firm would not be hired.


	On the other hand, several of our results depend on firms not being able to both offer contract and commit to hiring their first applicant, or to hiring randomly from their applicants, regardless of their choice of a contract.  The implications of allowing firms to offer menus was suggested to us by Eric Maskin.  In footnotes 15 and 16 these issues are addressed again.


� This assumption is required for a complete pooling equilibrium to exist.  It is, not necessary for our main result – that subsidizing testing, can increase welfare.  If there are no fixed costs for testing then if all workers had inconsistent preferences there could not be equilibria with too little testing in this model.





� Nothing in the analysis would change if we allowed R to differ across types or if R is zero for all 


workers.


� We could also have modeled the type B workers as having a high utility from smoking so that regardless of the wage distribution they will always smoke.  In that case the distribution of u varies among types, but none of the results would change; however, the distinction between the different types of workers would not be as clear. 





� This can be proven by using (2) to show that � EMBED Equation.3  ���.





� This can be proven by using (3) to show that  � EMBED Equation.3  ��� can be either positive or negative.


� Since � EMBED Equation.3  ��� we get that � EMBED Equation.3  ���.


� If we were to allow � EMBED Equation.3  ��� to be taxed then a superior scheme could be provided.  However, � EMBED Equation.3  ��� represents the discounted value of a flow of future earnings.  We implicitly assume that the government cannot commit to long-term policies of that sort and thus can only tax Y.


� In 1988 43% of household net worth was in tangible assets, 18.6% was in life insurance and pension fund reserves, and 15.4% was in noncorporate businesses.  Because holdings of corporate equities and bonds are heavily skewed toward the wealthy, most households have a much larger proportion of their net worth in illiquid forms.  A sample of 1982 estate tax returns of individuals with gross assets above $500,000 showed that, for the subsample of returns with net assets below $250,000, liquid assets (corporate stock, cash and bonds) comprised only 17% of total net worth; source IRS statistics of Income Bulletin, Spring 1988.  These data do not include the present value of future social security income, an especially illiquid form of savings.





� Before 1986 the penalties for under withholding on taxes were quite low.  Despite these low penalties and the substantial cost of over withholding in terms of foregone interest, roughly 75% of all U.S. taxpayers received tax refunds in those years.
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Representative Iso-Profit Curves of Each of the Various Types
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Complete Separation
Contract G generates positive profits
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