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EXPLORING MONITORING MECHANISMS IN DYNAMIC CONTRACTS 

LILY CHEN 

SUPERVISOR: GUILLAUME ROGER 

 

This paper investigates the impact of monitoring in a finitely repeated principal-agent model. Using 

the first order approach, a trigger-based monitoring mechanism is explored. If the agent’s first 

period output falls below a specified value, costly monitoring occurs in the second period. This 

allows the principal to completely observe the agent’s action, turning the second period into a 

situation of perfect information. As a result, the principal is able to exactly prescribe an effort level 

to the agent. 

A full characterisation of the solution is offered. Additionally, the transfers and agent’s effort levels 

are analysed and compared to the standard results. It is found that introducing such a monitoring 

mechanism strengthens the memory of the transfers and disrupts the martingale property of typical 

contracts. Furthermore, increasing the threshold upon which the trigger is based reduces the 

monitoring effort prescribed by the principal and raises the corresponding transfer. The first period 

transfer does not vary with the monitoring threshold, while the monitoring transfer and threshold 

are complementary. For some output distributions, increasing the probability that monitoring 

occurs reduces the first period effort. 

 

1. INTRODUCTION 

Moral hazard constitutes a prevalent issue in many principal-agent situations. A common allegory is 

that, without constant supervision, a manager may not able to observe whether an employee is 

working. This provides the latter individual with the opportunity to evade work, but without being 

caught. 

Monitoring refers to the direct observation of an agent. It is one method of alleviating the hidden 

action problem, as it allows the principal to observe the agent’s activity. In turn, it removes the 

agent’s ability to shirk without being exposed. If this was costless, it would clearly be an ideal 

solution. In real life, however, monitoring is often associated with heavy expenses. For example, 
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hiring someone to constantly supervise workers is costly and introduces its own set of agency 

problems. Because of this, monitoring may not always be the preferred solution. If it does occur, its 

advantage is that the full information outcome can be implemented. This is called the first best. 

Offering the agent an incentive contract is another method of addressing moral hazard. By tying the 

compensation to observable variables, the agent is provided with incentives to take an action more 

aligned with what the principal desires. In the case of hidden effort, an incentive contract might 

specify that the worker’s transfer is dependent on the output produced. To the extent that effort 

favourably influences the likelihood of a higher output, there is motivation to exert effort, in order 

to attain a higher transfer. If the principal did not offer such a contract, the agent would have no 

reason to work, as a low output would not affect the transfer received. 

An incentive contract may be less costly than monitoring, but it cannot reach the first best solution. 

In the full information situation of the first best, the principal exactly observes the agent’s action 

and offers compensation accordingly. Thus, the risk-neutral principal fully insures the risk-averse 

agent against income shocks. Even if a low output is encountered, the agent is paid according to the 

effort level exerted, since this is observable to the principal. However, using an incentive contract to 

combat moral hazard forces some risk upon the agent, breaking the full insurance of the first best. 

For example, a worker might exert a high effort level but unluckily produce a low output. Since the 

effort is not observable, the transfer is based on the output. As a result, the incentive contract offers 

imperfect insurance. To compensate the agent for bearing risk, a premium must be paid. Because of 

these costs of implementing incentives, the transfers can become expensive. Therefore, the principal 

prefers to extract a different effort level from the first best. This creates distortion away from the 

full information outcome, as the principal gives up some rent to the agent. 

Literature has studied implementing monitoring and providing the agent with an incentive contract 

in a mutually exclusive manner. However, practice often fuses both of these mechanisms together. 

For instance, a common policy in firms is to use incentive contracts but also introduce performance 

management if a worker’s output becomes unsatisfactory. Under this scheme, closer observation of 

the offending individual is only triggered if production falls below some desired level.1 It is 

precisely these types of situations that this paper seeks to examine. 

                                                            
1 This may be due to new hiring costs, standard workplace agreements or labour laws, which render immediate 
dismissal an impracticality. 
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By combining both mechanisms, the effect of employing incentives and monitoring in the same 

contract is explored. A finitely repeated principal-agent model is used, in which no monitoring 

occurs in the first period. However, after observation of the first period output, the principal can 

choose to implement monitoring at a fixed cost in the second period. The monitoring mechanism is 

only triggered if the first period output falls below a pre-determined threshold value, and this policy 

is explicitly stated in the contract offered to the agent. In this paper, monitoring allows the principal 

to exactly observe the agent’s action in the second period, so that a particular effort level may be 

prescribed. 

One justification for this construction is the modelling of the performance management idea. 

Another reason for this set-up is the replication of real life practices; because of its costs, 

monitoring is not always employed with full certainty. For example, under some systems, safety 

audits occur less often if the assessed location is satisfactory. In contrast, a setting found to be 

unsafe is examined more frequently. 

Therefore, in a variety of situations, monitoring is a conditional event that relies on a trigger, which 

is based on past performance. Accordingly, this model investigates the impact of a monitoring 

threat, rather than having monitoring occur with complete certainty in the future or not at all. A full 

characterisation of the solution is offered, along with interpretation of the findings. In order to 

illustrate the monitoring mechanism’s effect, the results obtained are contrasted with two 

benchmarks. These are given by the extreme case where monitoring never occurs and the opposing 

situation where monitoring always occurs in the second period. Where possible, comparisons are 

performed across the models. 

In this paper, the monitoring threshold creates a dichotomous payment structure in the second 

period; one of two possible transfer schedules will be awarded. The discontinuous jump in the 

second period transfers means that the agent receives a higher transfer if no monitoring occurs. This 

makes the monitoring outcome comparatively harsher, providing the agent with greater incentives 

to exert first period effort. Furthermore, the threshold value has an impact on the principal’s 

preferred effort levels and transfers. Increasing the threshold reduces the monitoring effort 

prescribed by the principal and raises the corresponding transfer. Therefore, the monitoring transfer 

and the threshold act as complements. However, the first period transfer does not vary with the 

threshold value, so these items are neither direct substitutes nor complements when it comes to 

providing first period effort incentives. This means that the principal has access to an additional 

instrument with which effort may be influenced, aside from the first period transfer. For some 
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output distributions, increasing the threshold will result in lower first period effort from the agent, 

as the principal prefers to monitor with greater probability in the second period. 

The monitoring mechanism has two major effects: the contract’s memory is strengthened and the 

martingale property of standard dynamic models does not hold. Memory occurs when transfers are 

dependent on both current output and the agent’s whole history of output in that contract. The 

standard repeated contract features memory, because it reduces the uncertainty associated with the 

agent’s compensation over time. In doing so, the principal lowers the insurance cost. For example, 

suppose an agent produces a high output in the first period. Even if bad luck causes the second 

period output to be very low, the contract is conditioned on the agent’s whole history of output. As 

a result, the second period transfer cannot be extremely low. Therefore, to some extent, memory 

reduces fluctuations in the agent’s income. In this model, memory works in the same way and for 

the same reasons, but is even stronger. Because monitoring only occurs if the first period output is 

below the threshold, the second period transfers are more sensitive to historical output. This causes 

the memory effect to be strengthened. 

Standard repeated contracts also display a martingale property. A martingale is a one period random 

walk, meaning that the future expected utility is the same as current utility. Mathematically, the 

martingale states that the expected value of the inverse of the agent’s second period marginal utility 

is equal to the inverse of the first period marginal utility. In this model, the martingale is disrupted, 

as the equality does not hold. Again, this is because of the dichotomy in the second period transfer. 

The findings of this paper have applications to real life. Using a model that emulates a common 

trigger-based mechanism, the effect of a monitoring threat on an agent’s incentives is explored.  

This leads to some interesting results. For example, strengthened memory reflects the idea that past 

success breeds future success and past failure breeds future failure. This occurs not because of 

differing abilities or types of agent, but because of the contract’s monitoring mechanism. 

Furthermore, the agent’s additional incentives for first period effort help to explain why 

performance management schemes and monitoring threats are frequently used to discourage 

shirking and poor performance. 
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2. LITERATURE 

Dynamic moral hazard has been investigated by papers such as Lambert (1983) and Rogerson 

(1985a), which analyse finitely repeated principal-agent interactions featuring moral hazard. These 

texts identify the importance of memory in constructing optimal contracts, so that the agent’s 

compensation depends on both current and past output. Accordingly, this paper features history 

dependent transfers. 

While both Lambert (1983) and Rogerson (1985a) characterise the effort and transfer solutions of 

two period games, the role of monitoring is not covered. This paper expands on such incentive 

contract frameworks to include the monitoring extension, but also uses them as a benchmark with 

which the results can be compared. In addition, the agent is able to commit to the contract, which is 

an assumption also imposed by Lambert. 

Other literature has analysed infinitely repeated principal-agent games with moral hazard. Radner 

(1985) investigates equilibria when review strategies are used, meaning that the principal regularly 

assesses the agent’s performance and can invoke a punishment phase or begin a new review period. 

Spear and Srivastava (1987) studies the optimal contracts of infinitely repeated models that feature 

discounting. It shows that, when the agent’s conditional expected utility is a state variable, dynamic 

problems can be reduced to a static form and analysed with more traditional techniques. More 

recently, Sannikov (2008) explores a principal-agent model with continuous time, in which the risk-

averse agent’s consumption occurs continuously. It investigates the extent to which the agent is 

motivated by current and future outcomes, explores the effect of the external environment on 

incentive costs and describes the optimal contract. 

As with Lambert (1983), this paper uses the first order approach to obtain the solution to the model. 

Although Mirrlees (1975) explains that such a method may not always produce the correct solution, 

Rogerson (1985b) amends Mirrlees’ proof and states sufficient conditions for the method’s validity. 

Specifically, these are the monotone likelihood ratio and the convexity of the distribution function. 

Rogerson (1985b) also shows that, when these are applicable, the optimal transfers are non-

decreasing in output. Jewitt (1988) extends this by describing conditions for which the first order 

approach holds when multiple statistics can be observed by the principal. As the convexity of the 

distribution function is known to be overly restrictive, Jewitt finds alternative conditions under 

which the first order approach is valid. This paper adopts an environment in which these conditions 

hold. 
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Varying notions of monitoring have also been explored in past literature. In this paper’s dynamic 

model, monitoring exposes the agent’s action in the next period, allowing the principal to dictate a 

precise effort level. It is costly and only occurs if first period output falls below a certain level, in a 

manner reminiscent of the lower-tailed mechanism of Dye (1986). However, while Dye’s costly 

monitoring mechanism is also triggered by output being lower than a particular value, it takes place 

in a single period. Instead of implementing full revelation of the agent’s action in the future, it 

exposes the value of a variable that is correlated with past effort. Therefore, Dye’s monitoring acts 

as a form of retrospective investigation, rather than the subsequent supervision that this paper 

features. 

In a single period setting, Hölmstrom (1979) provides a necessary and sufficient condition for 

imperfect information to make both the principal and agent strictly better off. It is found that all 

informative information has value if it is costlessly obtained, even if it is noisy. This model differs 

from Hölmstrom’s analysis, as it spans two periods and considers the costly use of perfect 

information. 

In a static principal-agent model, Harris and Raviv (1979) finds that there are no gains from 

monitoring a risk-neutral agent’s action, but there may be potential gains otherwise. The monitoring 

technology consists of estimators of the agent’s effort. It is proved that the optimal contract is 

dichotomous in nature, meaning that the outcome has two branches. If monitoring reveals the 

agent’s action to be acceptable, a pre-determined transfer is awarded. Otherwise, the agent receives 

a harsher, fixed payment. This paper uses a similar notion of dichotomy in the second period 

compensation, as the monitoring threat splits the second period into two possible regimes. 

However, the monitoring trigger is based on the first period output, not the agent’s unobservable 

first period effort level. 

Khalil and Lawarrée (1995a) explores the possibility of the principal hiring an auditor to expose the 

agent’s productivity, conditional on low output. Using this information, the principal can decide 

whether to punish the agent. If the principal cannot credibly commit to the audit policy, the optimal 

contract is altered. To prevent the agent from bribing the auditor, the principal can reward the 

auditor for finding incriminating information about the agent. In contrast, this paper’s model grants 

the principal access to the monitoring technology, so that the need for a third party auditor is erased. 

This eliminates the additional agency problem and replicates situations where a manager can 

directly supervise an employee, but at an effort or time cost. It is also assumed that the principal can 

commit to the monitoring mechanism. 
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In Khalil and Lawarrée (1995b), input and output monitoring are compared for different residual 

claim policies. An adverse selection model is used, in which agents have heterogeneous 

productivity levels. It is found that if the principal is the residual claimant, input monitoring will be 

more efficient. For example, if the principal collects all the profit after paying the agent a minimum 

wage, monitoring the agent’s effort is the optimal strategy. However, output monitoring is more 

efficient if the agent is the residual claimant. If a choice is available, the principal would prefer to 

monitor input and be the residual claimant. In this paper, the notions of input and output monitoring 

are combined. As is the case with standard moral hazard constructions, the output is publicly 

observable. In addition, the principal has the option of perfectly monitoring input in the second 

period, based on the first period performance. Throughout the model, the profit-maximizing 

principal acts as the residual claimant. 

Other texts have previously explored variance reduction, but this paper’s monitoring mechanism 

diverges from their analyses. Shavell (1979) considers situations in which imperfect information 

may be available to the principal. Its usage may better inform the principal of the agent’s activity, 

but obtaining this involves a cost. Under this premise, Shavell characterises the Pareto optimal 

transfers to the agent. Holmstrom and Milgrom (1987) investigates a variance reduction technology 

that allows the principal observe the agent’s action with greater precision. However, its model uses 

an exponential utility construction, rather than a more general form. While these texts reflect the 

essence of monitoring schemes, they take the ability to generate variance shocks as exogenous. In 

contrast, this paper introduces an endogenous method of achieving this, providing a more direct 

application for real life situations. Namely, the principal can choose to factor such a mechanism into 

the contract, which explains the source of the variance reduction. 

Milgrom and Roberts (1992) explores the complementarity between monitoring and incentives, by 

allowing the principal to engage in costly variance reduction and employ incentives in the same 

contract. As a result, it is found that higher incentives correspond to more intense levels of 

monitoring. While the same notion of variance reduction is featured in this paper, there are two 

major differences associated with it. 

Firstly, the level of monitoring is binary. Here, it is either implemented or does not occur at all, but 

varying levels of accuracy cannot be chosen. If monitoring does take place, the variance associated 

with the agent’s effort to output mapping is completely removed. Therefore, it represents the 

extreme case where the variance is reduced to 0. This simulates situations in which only a single 

level of supervision can occur. For example, an employee with poor performance history may be 
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subjected to closer observation by a manager. This often represents an additional but compulsory 

task for the manager, so that no extra compensation is received for monitoring subordinates. As 

firms are unlikely to use managers’ salaries to influence their supervision of a single worker, the 

level of inspection that the manager chooses to invest will be implemented. As an ideal manager 

would observe an employee relatively accurately, this paper’s monitoring mechanism reduces the 

variance to 0. 

Secondly, the trigger effect of monitoring is explored. The mechanism uses a rule in which 

monitoring only occurs if first period output is less than a specified threshold. Hence, once it is 

committed to, the principal cannot arbitrarily alter the monitoring intensity without affecting an 

agent’s transfers. This is useful for large firms that must implement uniform policies for all 

employees. 

Therefore, to complement the existing literature regarding dynamic moral hazard and variance 

reduction, this paper provides an alternative set-up. Using a trigger-based mechanism, the 

integration of incentive contracts and monitoring is explored. By combining these components, real 

life auditing and performance management practices are emulated. The intention is to further 

contribute to the field of contract design, by investigating the effects of a monitoring threat on effort 

choice and transfer schedules. 

 

3. MODEL 

There exists one agent, who exerts a continuous effort level of   0,  with a disutility function of 

. The agent’s effort translates into an output of  , , which has the twice differentiable 

conditional distribution |  and positive density function | .  is strictly convex, so that 

0 and 0, and 0 0. To ensure that only interior solutions are reached, it is assumed 

to satisfy the Inada conditions of 0 0 and ∞. 

In addition to this, there is a principal, who is unable to observe the value of . This party derives a 

benefit of S  from the output and awards transfers of  accordingly. Thus, the agent receives a 

utility of , which has the properties that 0 and 0. Similarly, 

0 and 0. The agent’s pay-off is given by , while that of the 

principal is . 
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For simplicity, a two period moral hazard model is used. Based on whether the agent’s first period 

output exceeds a specified threshold of , the principal can choose to monitor in the second stage. 

Monitoring exposes the agent’s second period action completely, but also involves a fixed cost of ø. 

It is assumed that the agent can commit to a multi-period contract. This may seem excessive, but it 

is necessary to ensure that the mechanism is not trivial.2 If the agent cannot commit, the 

participation constraint must be satisfied in every period. As a result, the rational principal will 

allow it to bind. This guarantees the agent the outside option in the second period, regardless of 

whether monitoring actually occurs. Thus, the trigger aspect of the mechanism becomes irrelevant 

and the principal is free to monitor with full certainty or not at all, depending on which leads to a 

higher expected pay-off. To support the notion of the agent’s commitment, the contract is legally 

enforceable, so that there is no fear of reneging from either party. Hence, the principal will exactly 

implement the transfers that are specified in the contract. 

To further avoid trivialising the problem, it is assumed that ø is not so high that monitoring will 

never take place. Similarly, it is not so low that it is optimal for monitoring to always occur. To 

prevent the mechanism from lacking credibility, the principal is able to commit to monitoring. 

According to Rogerson (1985a), the curvature of the marginal utility’s reciprocal is linked to the 

expected values of the transfers over time. So that the unconditional expected wages are non-

decreasing over time, concavity is imposed on .3 This assumption proves to be useful for 

analysing the solution to the model. 

Allow subscripts denote the period in which a variable occurs, with 1 representing the first period, 2 

the second period if no monitoring occurs and m the second period if monitoring does occur. 

The principal initially offers the agent a contract, which specifies the transfer schedules, the 

prescribed effort level if monitoring occurs and the threshold value. This may be accepted or 

rejected. If the latter choice is taken, the game ends immediately. The agent then receives the 

outside option, which is . 

                                                            
2 Furthermore, real life observations show that individuals do not always quit as soon as performance management 
occurs. 
3 From Rogerson (1985a), the reverse holds if  is convex. 
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Otherwise, without being monitored, the agent selects a first period effort level of , which 

generates an output of . After observing the latter value, the principal awards the agent the 

transfer . 

Monitoring may be triggered after the first period. Before the second period is entered, the principal 

compares  to the pre-determined threshold of . If the output is at least this value, such that 

, no subsequent monitoring is to occur. Thus, the second period’s process is similar to that 

of the first period, but with ,  being dependent on the performance in both stages. Note that 

the discount factor of δ 0, 1  is applied to all second period pay-offs. 

If the output is found to be unsatisfactory, meaning that , costly monitoring occurs in the 

second period. This allows the principal to not only view the agent’s action, but also prescribe an 

exact effort level, , with the compensation . 

The timing is displayed graphically in Figure 1. 

 

 

4. FORMULATION 

Both the principal and the agent consider the probability with which monitoring is triggered. As the 

value of  will affect the monitoring probability, the principal must take this into account when 

constructing the contract. Because the agent’s expected pay-off is affected by the monitoring 

probability, so too is the first period effort level that is selected. Therefore, the monitoring 

probability plays an important role in this model. 

 

Lemma 1: The probability that no monitoring occurs is 1 | . Conversely, that of 

monitoring is | . 

Figure 1: The timing of the model takes place over 2 periods.
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As the agent can commit across periods, by assumption, the intertemporal participation constraint 

must be satisfied for the contract to be accepted. This requires the total expected utility to be at least 

the outside option. 

Using Lemma 1, the agent’s participation constraint can be written as follows: 

| δ 1 | , | |  

 δ | | 1 δ ,                                                                                        

where the left hand side sums the first period pay-off, the discounted expected pay-off of not being 

monitored in the second period and the discounted expected pay-off if monitoring occurs. 

 

As the rational agent seeks to obtain the highest pay-off possible in each period, there are also two 

incentive constraints. These equations describe the behaviour that will be encountered if monitoring 

does not occur, as the agent selects the effort levels of  and . Because  is set by the principal, 

no incentive constraint is needed in the monitoring case. 

Due to its relative simplicity, the second period incentive constraint begins this formulation. 

 

δ 1 | , |  – 0                                                                            

The rational agent will seek to maximize the second period pay-off, if no monitoring occurs. (IC2) 

states this formally, by setting the agent’s second period marginal utility of effort equal to the 

marginal cost. The term  represents the realization of  that has already occurred. 

δ appears in (IC2), due to discounting in the second period. 1 |  is also included, as it 

represents the probability that monitoring does not occur in the second period. It is only with this 

probability that the agent is called to select . 

In addition to this, an incentive constraint governs the first period. 
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Lemma 2: In the first period, the agent’s behaviour will be determined by the following condition. 

| δ 1 | , | |   

 | |   δ | , | |  

 | | 0                                                                                                       

 

(IC1) consists of three major components, which are indicated by the braces. These are: 

1. The agent’s net marginal utility of first period effort: there is an incentive to increase  to 

influence a higher , due to its direct effect of raising the first period transfer. However, this also 

involves a trade-off with the marginal cost of effort. 

2. The probability-weighted marginal impact of first period effort on second period utility: a further 

reason to increase  is that a greater  will lead to higher second period compensation, due to the 

history dependency of the transfers. 

3. The marginal impact of first period effort on the probability of each regime occurring, multiplied 

by the benefit: in addition to the previous incentives, increasing  will decrease the probability that 

monitoring occurs. This is because a higher first period effort level increases the chances of 

receiving a higher first period output. As monitoring removes the agent’s ability to shirk by 

exposing the second period action, it is not the agent’s preferred second period regime. Therefore, 

the agent is provided with an extra incentive to exert a higher first period effort, in order to avoid 

being monitored in the second period. 

The first two items appear in the relevant incentive constraint of a standard two period game 

without monitoring. However, the third one is a new term. This shows that the agent is provided 

with greater motivation to invest effort in the first period, as the output produced will affect both 

current and future transfers, as well as which second period regime is implemented. 
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The principal’s objective function, (P), is the benefit from the output less the agent’s transfers and 

the monitoring cost, across both periods. 

S | δ 1 | S | , | |  

 δ | S | | ø                                                                                       

 

The principal aims to maximize (P) subject to (IPC), (IC1) and (IC2), with the choice variables 

being , , , , , , , . 

Form the Lagrangian, using λ , λ  and μ as the respective multipliers of (IC1), (IC2) and (PC). The 

solution to this problem is characterised by the first order conditions associated with the transfers, 

effort and threshold, as well as the three original constraints. 

 

5. BENCHMARK SOLUTION 

This paper’s model nests the standard moral hazard models of Lambert (1983) and Rogerson 

(1985a) with the contrasting case where monitoring always occurs in the second period. To better 

understand the results, they are compared with these benchmarks of never and always monitoring. 

 

The standard moral hazard game occurs when , so that | 0. As the agent’s output 

can never fall below the threshold, the probability placed on monitoring is always equal to 0. It can 

be shown that the three multipliers are strictly positive, so that the participation constraint and two 

incentive constraints are binding. Refer to the Appendix for a proof of this. 

The first order conditions are displayed on the following page. 
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: 

1
µ λ

|

|
(1)

 

, : 

1

,
 µ λ

|

|
λ

|

| |
 

(2)

 

: 

S | δ , | |

 λ , | δ , ,
| | 0 

 

(3)

 

: 

S | , | | λ , | |

 λ , , | 0 

 

(4) 

 

The first order condition of (2) displays a classic result in dynamic moral hazard. The first period 

density function and multiplier appear, showing that the contract displays a memory effect. That is, 

the second period transfer is affected by the first period outcome, as well as that of the second 

period. 

Furthermore, the optimal contract is a martingale. To illustrate this, multiply both sides of (2) by 

|  and integrate with respect to . 
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|

,
µ λ

|

|
1

  

 

(5)

The left hand side of (5) represents the conditional expected value of the second period marginal 

utility’s inverse. This equals the first period marginal utility’s inverse, showing that the expected 

value of future utility is the same as the current utility. Hence, a random walk is followed. 

To form a ranking between the transfers in each period, substitute equation (1) into equation (2), 

resulting in (6). 

1

,
 

1
λ

|

| |
(6)

Since an increase in effort shifts the density function to the right and 
·
’s concavity means that 

λ 0, all elements of the third term are positive. This implies that , , so 

that , , due to the concavity of the utility function. Therefore, the second period 

transfer function must be greater than that of the first period. 

According to Lambert (1983), (4) is identical to the equation of a single period model that uses the 

second period utilities and output. The first period’s outcome simply serves as a restrictive 

parameter that governs which solutions can be arrived at in the second period. 

Lambert (1983) also explains that the agent considers past output when selecting effort. For 

example, if the first period output is sufficiently high, there may be an incentive to exert less effort 

in the second period. Thus, there is a motivation to adjust effort over time, as a function of historical 

performance. This is akin to consumption smoothing. 

 

The monitoring benchmark occurs when | 1, so that the agent is monitored with full 

certainty in the second period. This corresponds to the principal setting  and invoking the 

rule that monitoring takes place if . Using the same proofs as the standard dynamic moral 

hazard game, µ 0 and λ 0. 

This paper derives and interprets the solution of such a model. 
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Lemma 3: The monitoring benchmark solution satisfies the following first order conditions. 

: 

1
µ λ

|

|
(7)

 

: 

1
µ λ

|

|
(8)

 

: 

S   | δ |

 λ , | δ , | 0 

 

(9)

 

: 

µ S |

 

(10)

 

Since (7) and (8) parallel each other, it follows that . Hence, the transfer payment is 

the same in both periods. Due to the risk aversion of the agent, the principal prefers to spread the 

compensation equally across both periods, in order to minimize the insurance costs. For example, if 

, the agent has lowered incentives to exert effort in the first period. Thus, the 

transfer burden is increased in the second period. Conversely, if , more risk is 

associated with the agent’s first period pay-off. As a result, additional premium is required, making 

this option less desirable for the principal. This is an illustration of the agent’s consumption 

smoothing motives. 
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(10) states that, in the second period, the principal’s marginal benefit is equal to the product of the 

agent’s marginal cost of effort and the participation constraint’s multiplier. This is because the 

principal must consider the intertemporal participation constraint when setting , since the 

contract will not be accepted if (IPC) is not satisfied. Thus, the multiplier µ appears, in order to 

reflect the restriction imposed by the participation constraint. This prevents  from making the 

second period too harsh. 

 

6. MONITORING MECHANISM SOLUTION 

A more general case occurs when , , so that 0 | 1. As the probability of 

monitoring lies between 0 and 1, the regime to be implemented in the second period is not certain. 

That is, monitoring no longer always or never occurs in the second period. In fact, it becomes 

endogenous to the contract. 

(IC1) shows that the agent’s incentives are not identical to those of the benchmarks. As a result, the 

optimal contract is likely to differ. The transfers are first characterised and analysed, followed by 

the optimal effort and the threshold. The three multipliers can be shown to be positive, which 

implies that the constraints are binding. The proofs of µ and λ  are identical to the benchmarks and 

are displayed in the Appendix, along with that of λ . 

 

Proposition 1: The optimal transfers will satisfy the following first order conditions. 

: 

1
µ λ

|

|
(11)

 

, : 

1

,
µ λ

|

|

|

1 |
λ

|

| |
  

(12)
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: 

1
µ λ

|

|

|

|
 

(13)

 

The first order condition for  is identical to that of the two benchmark cases. However, the 

first order condition for ,  contains an extra term when compared with the standard result of 

(2). This ratio consists of the probability of not being monitored and the marginal impact on it of 

increasing first period effort, which is positive. The featuring of λ
|

|
 shows that ,  

is even more dependent on the first period outcome than in the standard case, which points towards 

strengthened memory. However, unlike the standard case, receiving ,  is now a conditional 

event that occurs with probability 1 | . Since it is only awarded if the first period output is 

sufficient, it is dependent on the relative values of  and . 

The first order condition for  contains the additional term of λ
|

|
, which features first 

period variables. The denominator contains the probability of the monitoring regime occurring, 

while the numerator represents the marginal impact of increasing first period effort. This indicates a 

possible distortion away from the standard result. In particular, it illustrates the greater influence of 

the first period outcome, supporting the notion of increased memory. 

Using the first order conditions of (11), (12) and (13), a ranking of the transfer functions can be 

formed. 

 

Proposition 2: In the monitoring mechanism model’s equilibrium, the transfers satisfy the following 

inequalities: 

, (14)

 

. (15)
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,  

 

              

Figure 2: Due to the threshold rule of this monitoring mechanism, there is a discontinuity in the second period transfers. 

A clear dichotomy of second period transfers is created, as the agent receives either the strictly 

higher payment of ,  or the strictly lower compensation of . This discontinuous jump 

is represented diagrammatically in Figure 2. 

 

 

 

 

 

 

The transfer is the lowest in the monitoring regime, which imposes an even harsher outcome if  is 

insufficient. Conversely, the payment received is higher if no monitoring occurs, so there is a 

reward if  is greater. This provides the agent with stronger incentives to work harder in the first 

period. 

Furthermore, the contract exhibits stronger memory than in the standard case. Not only does a 

higher value of  affect the next period’s transfer through the history dependency feature, it also 

determines which regime is to be entered. Since receiving ,  requires not being monitored, 

it is conditional on a high first period output. Otherwise,  is awarded. Thus, the impact of  

on the second period transfer is beyond that of the standard contract. 

In the standard contract, memory occurs because it reduces fluctuations in the risk-averse agent’s 

income over time. In this model, the dichotomous nature of the second period transfer creates 

greater risk for the agent. Thus, a strengthening of the memory effect is needed, in order to 

compensate for the larger fluctuations and try to smooth consumption. This explains the above 

result. 

Some of the transfers also vary with , as Proposition 3 shows. 
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Proposition 3:  does not vary with , while  is increasing in . ,  is 

increasing in  if the hazard rate’s derivative with respect to  is negative and decreasing in  if 

it is positive. 

 

If  is greater, the probability of monitoring increases. Proposition 3 shows that if this is higher, 

the first period transfer function is not directly affected. Therefore,  and  are not necessarily 

substitute instruments when it comes to providing the agent with first period effort incentives, 

although intuition may imply this. To motivate a higher first period effort, it is not a simple case in 

which the principal can only raise the transfer offered or enhance the monitoring threat by 

increasing the monitoring probability. This means that, compared with the standard incentive 

contract, the principal is provided with an additional instrument with which first period effort may 

be motivated, in the form of . Since  and  vary independently, the principal may choose 

to use these two items together or separately. This provides the principal with a greater number of 

incentivising tools than in the benchmark moral hazard case. 

The second period transfer without monitoring increases in  if the hazard rate’s derivative is 

negative. Otherwise, ,  decreases for a given rise in . This shows that the effect of  on 

,  depends on properties of the distribution. 

However,  and  unambiguously move in the same direction, meaning that they are 

complementary in nature. If the principal sets a higher threshold value, the monitoring transfer 

awarded to the agent must be greater. This is because a greater value of  increases the probability 

that monitoring occurs. To maintain the agent’s expected pay-off across all possible regimes, 

 must be increased. 

Since , , the agent has a clear preference for the transfer associated with no 

monitoring. Consider the case where the principal raises  but keeps  fixed. The result is a 

bias towards the case in which monitoring occurs. This lowers the agent’s total expected second 

period pay-off, making accepting the contract relatively less desirable. In fact, if the second period 

outcome becomes too harsh, the intertemporal participation constraint may become violated. 

Therefore, in order to prevent the agent’s expected second period pay-off from becoming too low, 

the principal must increase  if  rises. 

In addition to this, the martingale of the benchmark moral hazard model is disrupted. 
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Proposition 4: The monitoring mechanism model does not reflect the martingale property. 

 

This occurs because of the dichotomous nature of the second period transfer, which is based on the 

prior realisation of . If no monitoring takes place, the second period proceeds similarly to the 

standard moral hazard game. That is, the agent selects  and is paid the history dependent transfer 

of , . If, on the other hand, monitoring is implemented, the second period becomes a full 

information game. If this occurs, a specific value of  is prescribed to the agent and a strictly 

lower transfer of  is awarded. 

The martingale property only applies if it is true for all possible values of . However, in this 

model, the monitoring decision depends not solely on , but the comparison between  and the 

threshold, . Thus, for any given , monitoring can still occur if the threshold is set high enough. 

As a result, either second period transfer may potentially be encountered. This disrupts the equality 

condition between the expected value of future utility and current utility, since , . 

Laffont and Martimort (2002) further explains the martingale property in the following manner: it 

shows that the principal would prefer to spread the agent’s punishments and rewards across both 

periods, in order to reduce the costs of extracting greater first period effort. However, in this paper, 

the monitoring mechanism provides the agent with additional motivation to increase first period 

effort. Essentially, the importance of first period effort is amplified. Therefore, since the principal is 

not necessarily distributing the agent’s compensation smoothly over the two periods, the martingale 

property does not completely hold. 

The solution is further characterised by optimising with respect to the agent’s effort. 

 

Proposition 5: The optimal effort levels will satisfy the following first order conditions. 

: 

µ λ
|

|
S |  

 

(16)
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: 

S | , | | λ , | |  

 λ , , | λ
|

1 |
, | | 0   

 

(17)

 

: 

0, (18)

 

where: 

S | δ 1  | , | | δ | |  

 λ , | δ 1 | ,
,

| | δ |
,

|  

 

δ | S | , | | δ | S | |  –  ø  

 

λ  2δ | , | | 2δ | |  

 δ  
,

| , | | δ
,

| | . 

 

Consider the first order condition for . The right hand side denotes the principal’s marginal 

benefit of , which is set to equal the agent’s marginal cost of  with a multiplying term. Unlike 

the benchmark equation of (10), (16) includes the first period incentive constraint’s multiplier, λ , 

and the probability of being monitored, which is | . This is because  only applies if the 

agent is monitored in the second period, which requires that . As the choice of  affects the 

probability of this occurring, these terms are factored into the first order condition for . 
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Lemma 4: In equilibrium, there is a unique optimal value of . 

 

Furthermore, the additional term of λ
|

|
 is negative. Let M denote the value of  in the 

monitoring mechanism’s model and S  represent that of the benchmark solution. Supposing that 

the value of µ remains the same across this model and the benchmark case, S  cannot satisfy 

equation (16), since µ λ
|

|
µ. Therefore, as the left hand side must be increased and the 

right hand side decreased, M S  for a given value of µ. In fact, this thought experiment proves 

to be correct, as it can be shown that M S  for all , . To illustrate this, Lemma 5 is 

first established. 

 

Lemma 5:  is decreasing in . 

 

Lemma 5 implies that if the probability of monitoring is increased, the principal prescribes a lower 

corresponding effort level to the agent. The reasoning for this follows the same logic as ’s 

increasing relationship with . That is, if monitoring is more likely to occur, the principal must 

make the monitoring outcome less harsh. By lowering  and raising , the principal is able 

to maintain the agent’s expected pay-off. This suggests that  cannot be set to any arbitrarily high 

level, as there is a trade-off associated with increasing it. If the probability of monitoring is greater, 

the principal must provide the agent with a less harsh monitoring outcome. 

Using Lemma 5, Proposition 6 shows that the principal is still able to extract a greater monitoring 

effort from the agent than in the benchmark. 

 

Proposition 6: In equilibrium,  is greater in the monitoring mechanism model than in its 

benchmark case. 
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Equation (17) is identical to the standard result for , with the exception of the final term. It 

features the same ratio that appears in , ’s first order condition, but is also multiplied by the 

marginal impact of the second period effort level on the agent’s corresponding pay-off. 

Next, refer to equation (18), which is ’s optimisation condition.  parallels the standard first 

order condition, as it merges the results of the two extreme benchmark cases. However,  and  

are both additional terms. Together, they reflect the new considerations of both the principal and the 

agent, in relation to the selection of first period effort. 

 represents the trade-off between monitoring and not monitoring in the second period, from the 

point of view of the principal. It consists of the marginal impact of first period effort on the 

probability of each regime occurring, multiplied by the relevant pay-off to the principal. This affects 

, as its optimal value depends on which regime is more desirable to the principal. That is, the 

preferred level of  is determined by the relative pay-offs of the two schemes, as this comparison 

affects the probability with which monitoring should be implemented. 

For example, if ø is so high that monitoring is too expensive to be worthwhile, the principal would 

rather extract a lower  from the agent. This is because decreasing  reduces the probability of 

monitoring, | , which lessens the principal’s expected costs. Therefore, the principal must 

consider the relative pay-offs of both regimes, in order to define the probability that should be 

assigned to each. The optimal value of  is then determined accordingly. 

 indicates the threshold effect that is created by the monitoring mechanism. This arises from the 

first period incentive constraint. Due to the introduction of , the agent faces a discontinuous jump 

in the second period transfers. In order to avoid the lower payment of , there is a motivation 

to increase first period effort, . This is shown in the first line of , which sums the marginal 

impact of  on the probability of each regime occurring, multiplied by the associated marginal 

utility. 

The second line of  also takes into account the net pay-offs of each scheme. This shows the 

agent’s consideration of which is actually more desirable. For example, if the principal demands a 

very high level of , the effort cost is relatively greater if monitoring occurs. Coupled with the 

lower transfer payment, this may cause the agent to prefer to exert a higher . 



EXPLORING MONITORING MECHANISMS IN DYNAMIC CONTRACTS 

25 

However, this may not always be the case. With the assistance of Lemma 6, Proposition 7 shows 

that, under certain conditions, increasing the probability with which monitoring occurs will 

unambiguously lower the first period effort. 

 

Lemma 6: , | 0 is a sufficient condition for 0. 

 

Lemma 6 states that  will decrease as  increases, for certain distributions. 

 

Proposition 7: If , | 0, increasing the probability that monitoring occurs will lower the 

first period effort exerted by the agent. 

 

 induces a threshold effect, as it is the criterion upon which the monitoring decision is based. 

Consequently, changing the value of  impacts some transfers and effort, as has been demonstrated 

previously. 

Proposition 3 shows that raising the threshold value will cause the principal to offer a higher 

transfer to the agent in the monitoring stage but not affect transfer in the first period. According to 

Lemma 5, less corresponding effort will be demanded. As a result, the agent may choose to exert 

less effort in the first period, which is expressed in Proposition 7. This represents a shift towards the 

monitoring regime. 

That is, if  is higher, the principal would prefer to extract less first period effort from the agent. 

For example, this may correspond to a case where the monitoring cost is low, causing the principal 

to place a greater weight on the occurrence of monitoring. This is achieved by making the 

monitoring outcome more desirable, as the prescribed effort is lower but the associated transfer is 

higher. From the agent’s perspective, the higher threshold enhances the monitoring threat. As it 

becomes much more likely that monitoring will occur, the agent finds it optimal to exert less effort 

in the first period. This is because working hard but still being monitored is a less preferred 

outcome, due to the effort costs involved. 
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Therefore, adjusting the threshold induces a balancing effect across periods. Altering  affects the 

probability of each second period regime occurring, as well as the effort levels and transfers that are 

extracted. For instance, if  is increased, the principal prefers to shift the agent towards exerting 

less effort and therefore being paid less in the first period. In the second period if monitoring 

occurs, the agent will be better compensated with less effort being demanded. Conversely, a lower 

value of  will result in the encouragement of greater first period effort. As  will be higher and 

 lower, the monitoring outcome becomes relatively harsher. 

The threshold value’s optimisation condition completes the characterisation of this contract. 

 

Proposition 8: The optimal threshold adheres to the following first order condition. 

| S | , | |

| S | | ø

1 | , | | | |

λ | , | | | |

1 | , | | | |

, | , | |

, | | | , | |

| | λ | , | ′

μ | , | |

| | 1 | , | |

| | 0 

(19)
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7. DISCUSSION 

As has been mentioned previously, there exists literature regarding variance reduction in principal-

agent models. Superficially, there are strong similarities between that notion and the monitoring of 

this paper. However, a major difference is that variance reduction shocks are not taken to be 

exogenous in this model. Rather, the monitoring mechanism determines the probability of reducing 

the variance in the second period’s effort observation to 0. The inclusion of this monitoring threat 

provides the contract with an endogenous method of producing the variance reduction, as well as 

influencing the likelihood with which it takes place. 

For simplicity, only the most basic case of a trigger-based monitoring mechanism has been 

considered. In order to examine the mechanism’s effect more directly, a two period principal-agent 

construction has been used. However, a range of extensions may be applied. While these could 

potentially enhance the model, the increased complexity may make obtaining and interpreting the 

solution much more difficult. As the primary focus of this paper is to explore the inclusion of a 

monitoring mechanism in a standard moral hazard game, other expansions have not been 

considered. However, they may be useful for future analysis in this area of contract theory. 

A natural addition to this model is an increase in the number of periods involved. This leads to two 

immediate options: having a larger but finite number of rounds or employing infinite repetitions. 

The latter notion is explored in Radner (1985) and Spear and Srivastava (1987). 

To complement an augmentation in the model’s length, a variety of trigger mechanisms is available. 

One policy could be to implement monitoring in all subsequent rounds, if output is found to be 

insufficient. Coupled with the idea of infinite periods, this could make the result of having low 

output extremely harsh, providing greater motivation for the agent to exert higher effort throughout 

the game. On the other hand, in order to prevent the participation constraint from being violated, the 

monitoring pay-off may need to be increased. As with the model in this paper, some distributions 

may encourage the exertion of less effort, in exchange for lower transfers. 

Another possibility is that the monitoring phase lasts for only a limited number of periods. 

Superficially, this idea appears to resemble a repeated game with multiple Nash equilibria, in which 

the non-Pareto optimal outcome serves as a credible form of punishment that may induce 

cooperation. In this case, monitoring acts as the less preferred state, while the prospect of 

cooperation is paralleled by the agent exerting enough effort to avoid being monitored. One 
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equilibrium might involve the agent selecting higher effort levels than in the standard repeated 

moral hazard game, due to the threat of monitoring. Ironically, this may mean that the principal 

does not actually need to monitor, as the threat of it is enough to influence the agent’s behaviour. 

The case of heterogeneous agents is also a potential consideration, as the monitoring threat may 

have more impact on some types of individuals than others. In fact, this monitoring mechanism may 

be applied to a variety of previously explored models. For example, rather than involve a traditional 

principal-agent model, multi-tasking problems might benefit from the threat of monitoring. 

 

8. CONCLUSION 

This paper has considered a model in which a trigger-based monitoring mechanism is combined 

with a standard incentive contract. Two primary results are: (1) the memory of the transfers is 

strengthened and (2) the martingale property does not hold. Furthermore, the monitoring threat 

creates a dichotomy in the second period transfer, and the principal is able to extract a greater 

monitoring effort than in the corresponding benchmark case. It is also found that the first period 

transfer does not vary with the monitoring threshold, allowing the principal to use these instruments 

separately or together to influence the agent’s first period effort. However, the monitoring transfer 

and the threshold act as complements. For some distributions, a rise in the probability of monitoring 

induces a fall in the agent’s first period effort. 

 

9. APPENDIX 

Proof that 0: Multiply (11) by |  and integrate with respect to . This corresponds to 

equation (1) in the dynamic moral hazard benchmark and (7) in the monitoring benchmark. As with 

Laffont and Martimort (2002), 

|
µ

 

(20)
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is the result, due to the fact that | 0 and | 1. As 0 

by construction and |  is everywhere positive, µ 0. Therefore, in all three models, the 

participation constraint binds.  

 

Proof that 0: Using the proof provided by Lambert in Rogerson (1985b), λ 0 means that the 

transfers are non-increasing in output. From the stochastic dominance condition4, the agent selects 

the lowest possible effort level. This reduces the output produced, in order to maximize the agent’s 

transfer, and also occurs because effort is costly. As a result, λ 0 must be true if 0.  

 

Proof that 0 in the standard dynamic moral hazard model: Multiply (2) by |  and 

integrate with respect to . 

|

,
µ λ

|

|

 

(21)

 

Substitute (20) into (21) to produce equation (22). 

|

,

|
λ

|

|
 

 

(22)

The left hand side represents the difference between the expected utility of the transfer in each 

period. Rogerson (1985a) shows that the unconditional expected transfers are equal or increasing 

over time if  is concave. Using this assumption of concavity, the left hand side of (22) is 

positive. Due to the properties of the density function and its derivatives, 
|

|
0. 

Therefore, λ 0.  

 

                                                            
4 The stochastic dominance condition, implied by the monotone likelihood ratio, is an assumption imposed to make the 
first approach valid. It states that an effort increase influences an output increase in a stochastic dominance sense. 
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Proof that 0 in the monitoring mechanism model: Consider equation (17), which is ’s first 

order condition. The signs of its terms are as follows: 

1. S | , | | 0, as it represents 

the principal’s net marginal benefit of . 

2. λ 0 has been demonstrated previously. 

3. , | | 0, because the agent’s marginal utility is 

strictly positive. 

4. , , | 0, as there is diminishing marginal utility but 

increasing marginal cost of effort. 

5. | 0, since a rise in  increases the probability that monitoring does not occur. 

6. 1 | 0, as it represents the probability that there is no monitoring in the second 

period. 

7. , | | 0, since the agent’s net marginal 

benefit of  is non-negative. 

To make the left hand side of (17) equal 0, there must be a negative term that balances out the 

strictly positive terms. This means that λ , , | 0. Since 

the bracketed term is strictly negative, λ 0. Therefore, (IC2) is binding.  

 

Proof of Lemma 1: Using the conditional distribution, the proof is immediate.  

 

Proof of Lemma 2: Take the first derivative of (IPC) with respect to .  

 

Proof of Lemma 3: Form the Lagrangian and set | 1. Optimise with respect to transfers 

and effort.  
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Proof of Lemma 4: Diminishing marginal benefit causes the right hand side of (16) to decline as  

rises. However, ’s increasing marginal cost causes it to rise as  does, while there is no 

effect on µ λ
|

|
. As a result, there must exist a unique optimal value of .  

 

Proof of Lemma 5: Take the first derivative of equation (16) with respect to , using  as a 

function of . 

µ λ
|

|
S , | λ

| , | | |

|
  

 

(23)

 

The sign of each term is as follows: 

1. 0, due to the agent’s increasing marginal cost of effort. 

2. µ λ
|

|
0 from equation (16), as 0 and S | 0. 

3. S , | 0, due to diminishing marginal benefit. 

4. 0, as this term represents the marginal cost of effort. 

5. λ 0 has been demonstrated previously. 

6. | 0, as it represents the probability of the agent being monitored in the second 

period. 

7. , | 0, since , | |  and increasing  induces a positive 

shift in the density function. 

8. | 0, since a rise in  reduces the probability of being monitored. 

9. | 0, as an increase in the threshold raises the probability of being monitored. 

Therefore, 0.  

 

Proof of Lemma 6: Implicitly differentiate (13) with respect to . The result is shown in equation 

(24). 
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, ,

,
λ , 

 

(24)

where: 

| , | |

|
 

| , | |

|
. 

Since an increase in  shifts the density function to the right at a decreasing rate, , | 0. 

Therefore, 0. However, whether  is positive or negative is uncertain. This is because the sign 

of , |  depends on the distribution involved. 

It follows that , | 0 renders the sign of , and therefore , ambiguous. In contrast, 

, | 0 implies that 0. If this is the case, 0, resulting in 
, 0. 

Hence, , | 0 is a sufficient but not necessary condition for 
, 0.  

 

Proof of Proposition 1: Using the Lagrangian, conduct pointwise optimisation with respect to the 

transfers.  

 

Proof of Proposition 2: To form a ranking between  and , , substitute (11) into (12). 

1

,

1
 λ

|

1 |
λ

|

| |
   

(25)

As increasing first period effort reduces the probability of being monitored, | 0. Since 

the two rightmost ratios are positive and λ 0, 
,

 . Due to diminishing 

marginal utility, , . 

To form a ranking between  and , substitute (11) into (13). 

1 1
λ

|

|
 (26)
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Because 
|

|
0, . Using diminishing marginal utility, .  

 

Proof of Proposition 3: Implicitly differentiate (11) with respect to , with ,  

being considered a function of . 

,

,

,
0

(27)

Since , 0 and , 0, 
, 0. 

Implicitly differentiate (13) with respect to . 

, ,

,
λ

| | | , |

1 |
, 

 

(28)

where: 

1. , 0, due to the concavity of the agent's utility function. 

2. | 0, since increasing first period effort lowers the probability of being 

monitored. 

3. | 0, because increasing the threshold raises the probability that monitoring 

occurs. 

4. | 0, as this term represents the probability that monitoring occurs in the second 

period. 

5. , | 0, since | 0, based on the positivity of the density function’s 

derivatives. 

As a result, | | | , | 0. 

Therefore, 
, 0. 

Similarly, implicitly differentiate (12) with respect to , using , , ,  as a 

function of . 

, , , ,

, ,
λ

, | 1 | | |

1 |
 

 

(29)
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Since diminishing marginal utility induces , , 0 and λ 0, 

, ,
  

, | 1 | | |

1 |
. 

 

(30)

Let 
|

|
 denote the hazard rate. Take the first derivative of  with respect to . 

, | 1 | | |

1 |
 

 

(31)

Note that  is equal to the right hand side of (30). 

Therefore, 
, , 0 0.  

 

Proof of Proposition 4: Multiply (12) by |  and integrate with respect to  over the interval 

, . 

|

,
µ | λ

|

|

|

1 |
|  

 

(32)

 

Similarly, multiply (13) by |  and integrate with respect to  over the interval , . 

|
µ | λ

|

|
|  

 

(33)

 

Using the linearity of , add (32) and (33). 

|

,

|

µ λ
|

|
λ

|

1 |
| λ

|
|

|

1
 

 

(34)



EXPLORING MONITORING MECHANISMS IN DYNAMIC CONTRACTS 

35 

(34) contains the additional terms of λ
|

|
|  and λ

|

|
| . 

As long as | , these do not cancel out. Since |  is a zero-probability event, 

(34) differs from the result described in equation (5).  

 

Proof of Proposition 5: Using the Lagrangian, take the first order conditions with respect to the 

effort levels.  

 

Proof of Proposition 6: If , (10) and (16) are identical. µ and λ  are continuous in . For 

some  very close to but slightly below , the multiplier values are approximately the same in both 

equations and λ
|

|
 moves from 0 to a strictly negative amount. 

From Lemma 5, 0. Since the monitoring benchmark represents the case where  and 

the monitoring mechanism is obtained by lowering , the effort demanded in the latter situation is 

higher. 

Therefore, M S .  

 

Proof of Proposition 7: Using Proposition 3, 0. From Lemma 6, , | 0 

implies that 0. 

Therefore, , | 0 is a sufficient condition for 0.  

 

Proof of Proposition 8: As with Proposition 5, use the Lagrangian to optimise with respect to .  
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