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Intro. 
 
7 “pillars”: Regulate, Plan, Tender/Award, Integrate, Promote, 
Manage, Control. 
 
Agency point of view. 
 
Market, incentives (“bonus/malus”), users’ satisfaction 
(“quality”), skills/know-hows, cost management, … 



Every day 6.000 bus journeys are run in the mid-size Italian city of 
Bologna, serving 250.000 customers. 
Large part of the service cost is subsidized by public funds. 
 
This is quite a common situation where two “players” are involved in a 
service provision: an Agency, who designs and contracts the service; an 
Operator, who provides the service. 
 
Some questions arise: 
- what is the relationship between the Agency and the Operator? 
- how does the Agency control the service provided by the Operator? 
- can the Agency trust the information provided by the Operator about its 
own performance? 



The relationship. 
 
The “players” sign a service contract (the Agency establishes the 
details of the contract and awards it). 
The Operator reports its daily performance to the Agency. If the 
contractual obligations are not met, the Operator receives a  fine 
from the Agency. 
The issue in this scheme is the informative asymmetry between the 
Operator and the Agency. 



The control. 
 
The Agency needs a control procedure to check the correctness of the 
information received from the Operator. 
For each skipped journey that is truthfully reported, there is a small 
fine – f. 
For each skipped journey that is not truthfully reported and 
identified, there is a big fine – F. 



The matter of trust. 
 
The Operator decides on how much to invest in service provision. 
Simultaneously, the Operator chooses to what extent to report 
truthfully, while the Agency chooses the effort to be incurred in 
controlling services. 
It is possible to show that a Nash Equilibrium exists, ie an equilibrium 
in which none of the players has any incentive to deviate from the 
decided strategy. 



The “action”. 
 
Optimization problem: given a budget of working hours, check as 
many journeys as possible. 
 
A profit is associated with the check of each stop/journey. 
Since the contract is existing, we assumed that the fines F and f are 
known. This allowes us to compute the optimal percentage of services 
to be checked by computing the game equilibrium. 
In the contract design phase, F and f are to be defined, and we 
compute their optimal values from game equilibrium. 









Some conclusions. 
 
The informative asymmetry between the two “players” was addressed from 
a game theoretical perspective. 
 
We proposed an optimized control strategy based on the solution of a price 
collecting routing model. The model solution describes the duty of the 
controllers, who will check the service at bus stops. 
 
The output of the model is used, as a feedback on a game theoretical 
model, to evaluate the optimal level of effort to be spent in controlling. 
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