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traveling salesman problem with profits
(profitable tour problem)

maximizing (profit - cost)



What prizes should the 
customers offer to 

ensure being visited?
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Find the least-costly tour and split 
its cost among customers?
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Find the least-costly tour and split 
its cost among customers?

assumed in traveling salesman games (Potters et al., 1992) and 
routing games with revenues (Estévez-Fernández et al., 2009)
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no way to divide $80 such that all customers would be visited
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profitable tour problem

For a given coalition of customers S, what prizes 
should the customers offer to ensure all members of 

the coalition being visited in the optimal solution?
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to determine how much to allocate

profitable tour game                          .

total amount to be 
allocated within 

coalition S
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cooperative case
with side payments

→   cost allocation in profitable tour games



Cooperation of customers in traveling 
salesman problems with profits

recently published in Optimization Letters



Applications



savings in cooperation of customers

Prerequisites:

Customers make orders together to achieve lower 
transportation costs.

The carrier has an option not to visit all of the 
customers that make orders together (individual 
rewards for order satisfaction).

Customers need to reveal their intentions to make an 
order to other customers and should not make the 
orders before all intentions are revealed.

The carrier must be able to satisfy several orders 
within a single route.
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discounts on transportation costs

Prerequisites:

Carrier offers tailored transportation cost discounts 
on more orders from the same area.

Customers need to make orders before knowing the 
actual cost (knowing only the worst-case cost).

Carrier willing to offer discount after the orders are made 
(appreciating current customers, not attracting new).

The carrier must be able to satisfy several orders within
a single route.

$100
$70

$80
$50



evaluation and pricing of customers

Prerequisite:

Carrier can evaluate current customers as well as 
recognize additional cost of including new customers 
(groups of customers) to an existing transportation 
plan.

New customers cannot cause a single-route plan to 
break into more routes.

≥ $50
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Thank you.

Profitable Tour Game

cooperation of customers to achieve lower 
transportation costs

carrier offering tailored transportation cost 
discounts

evaluation and pricing of customers in a 
transportation plan


