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Figure 1.  The effect of an increasing social loss from         
overlooking a defect on total social cost. 
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It is shown that the bonus and penalty system can resolve 
not only the moral hazard problem but also adverse 
selection problem. To be more precise, it is indicated that 
even if a large penalty is feasible, the cost compensation 
constraint for w  is not binding in the case of two 
heterogeneous building inspectors. In other words, when 
both building inspectors identify the defect, the planner 
should offer a payment that exceeds the minimum cost. 
This is the main difference between the homogeneous 
and heterogeneous cases. 
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Figure 2.   The effect of an increasing upper bound               
of penalty on total social cost.  

 

V. COMPARISON BETWEEN THE FRAMEWORK                 
WITH ONE AND TWO INSPECTORS 

A. Formulation of Total Social Cost 
As analyzed above, we presented the structure of the 

payment plan in both cases—one inspector and two 
inspectors. The purpose of this section is to analyze when 
the framework with one inspector or that with two 
inspectors must be selected. For the sake of simplicity, 
we deal with the homogeneous inspector with regard to 
ability in this section, but the case of the heterogeneous 
inspector can be considered in a similar manner.  

The problem depends on the tradeoff between the total 
expected inspection payment to inspectors and the social 
loss that occurs when an inspector overlooks the design 
drawing that does not meet requisite standards. Let SL be 
the social loss that results from overlooking the defective 
design drawing. Then, let  be the total expected social 
cost in the framework with one inspector; it is described 
as 

1TC

 . (22) * *
1 1(1 ) ( , )sTC p L g v wε= − + 1 1

*
3 3 3

On the other hand, in the framework with two inspectors, 
there is no possibility that social loss occurs if only either 
inspector identifies the defect of the design drawing. In 
other words, social loss occurs only when both inspectors 
overlook the defects in the design drawing. Let be the 
total social cost in the framework with two inspectors; it 
is described as 

2TC

 .  (23) 2 * * *
2 3 3(1 ) 2 ( , , , )sTC p L g v w x yε= − +

Then, the problem with regard to whether the planner 
should apply the framework of one or two inspectors 
depends on the difference between TC  and TC .  1 2

B. Numerical Example 
This section provides numerical examples for the total 

cost in both frameworks. In particular, we analyze the 
effect of the total social cost on the change in the social 
loss SL , which occurs when inspectors overlooks a 
design drawing that does not meet requisite standards, 
and on the upper bound of the penalty , which is 
applicable only in the framework with two inspectors.  

l

 Fig. 1 depicts the numerical example of the effect of a 
change in social loss SL  on  and in the setting 1TC 2TC

0.2ε = , 0.8p = , 6ψ = , 5δ = . In this example, the 
penalty mechanism in the framework of two inspectors is 
not applied; the cost compensation constraint for y  is 
applied ( ( )u y ψ≥ ). As shown in Fig. 1, the difference 
from TC  to TC  increases with the increase in the social 
loss 

1 2

SL . This implies that if SL is relatively large, it is 
more advantageous for the planner to select the 
framework with two inspectors.  

 Next, we analyze the effect of a change in the penalty  
on TC and TC . With regard to TC , it is easily shown 

that  is decreasing with . With regard to TC , in the 
framework with one inspector, there is no possibility that 
the inspector who overlooked the defective design 
drawing assumes costly responsibility; therefore, TC  
does not depend on l . Fig. 2 is a numerical example of 

l 1 2 2

2TC l 1

1
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Figure 4.   The effect of a change in inspection cost on the total
social cost 
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Figure 3.   The effect of a change in both the social loss from
overlooking a defect and the upper bound of penalty on the 
total social cost.  

the effect of a change in the upper bound of penalty l  on 
and TC , where 1TC 2 0.2ε = , 0.8p = , 6ψ = , and 5δ = . It 

is seen that the framework with two inspectors is more 
advantageous than that with one in increasing the upper 
bound of penalty .  l

Finally, we analyze the effect in change of both the 
social loss SL and on and . Fig. 3 presents the 
numerical example with parameters 

l 1TC 2TC
0.2ε = , 0.8p = , 

20ψ = , and 5δ = . It is indicated that the planner must 
apply the framework with one inspector when both 

SL and are relatively small.  l
In addition, we provided a numerical example 

indicating a change in inspection cost ψ , the burden of 
which is borne by the inspector when exerting effort. Fig. 
4 presents the numerical example where 0.2ε = , 0.8p = , 

10ψ = , and 5δ = . It is evident from the figure that the 
area in which the framework with one inspector should be 
selected is expanded. In other words, the increase in the 
basic cost of inspection causes the appeal of a framework 
with two inspectors to be lost.  
 

VI. CONCLUSION 

This paper models the decision-making of inspectors 
and analyzes the frameworks with one and two inspectors 
in order to ascertain trustworthy inspection systems. In 
order to ensure the motivation and ability of inspectors, 
which are the main components of trustworthiness, the 
paper analyzed a payment plan based on inspection 
results and indicated the appropriate combination of 
reward and penalty. Under the payment plans, both the 
moral hazard problem related to motivation and the 
adverse selection problem related to ability can be 
resolved. In addition, the paper indicated the applicability 
of the penalty system in the framework of two inspectors, 
and showed that it would be more advantageous for the 
planner to select the framework with two inspectors when 
the upper bound of penalty is relatively large. 
Furthermore, it is indicated that the planner should apply 
the framework with two inspectors in the case where the 

social loss that occurs when inspectors overlook a 
defective design drawing is relatively large.  

However, it must be noted that the implications above 
are the results obtained under the limited situations 
assumed here. First, we assumed the discrete effort level 
of inspectors; however, in reality, it is usual that the effort 
level is more likely to be continuous. In addition, it is 
assumed that the inspection results are of two types—
whether requisite standards are met or not; however, in 
reality the object to be inspected may include a variety of 
defects. The identification of critical defects should be 
more highly evaluated than the identification of minor 
ones. In addition, our model gave the proportion of 
design drawings that do not meet the requisite standards 
externally. Our model does not include the decision-
making by the agent who produces the design drawing. 
This extension generates other types of problems related 
to the interaction between agents and inspectors (e.g., 
coalition). The planner must be careful with regard to 
such a problem and consider another structure of payment 
plan for agents and inspectors. Lastly, our model is just a 
one-shot contract between the inspectors and the planner. 
We need to extend the model to the repeated contract 
model and take into consideration the demand and supply 
of inspection. These are topics for discussion in a future 
research. 
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