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Abstract 

In this paper we observe that the existing techniques from mechanism design provide 

solutions for the shortest path problem, when each edge may belong to a different agent. 

We use the special case of compensation-bonus mechanism for this purpose. 
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Definition (Mechanism Design Problem) 

 A mechanism design problem is given by an output specification and by a set of agents' 

utilities. Specially: 

1. There are n agents, each agent i has available to it some private input ii Tt  (termed its 

type). Everything else in this scenario is public knowledge. 

2. The output specification maps to each type vector nttt ...1 , a set of allowed outputs 

Oo . 

3. Each agent i's preferences are given by a real valued function: v
i
(t

i
; o), called its 

valuation. 

This is a quantification of its value from the output o, when its type is t
i
, in terms of some 

common currency. I.e. if the mechanism's output is o and in addition the mechanism 

hands this agent p
i
 units of this currency, then its utility will be u

i
 = p

i
 + v

i
(t

i
; o). This 

utility is what the agent aims to optimize. 

 

Problem definition: We have a communication network modeled by a directed graph G, 

and two special nodes in it x and y. Each edge e of the graph is an agent. Each agent e has 

private information (its type) 0et  which is the agent's cost for sending a single 

message along this edge. 

The goal is to send the cheapest path from x to y (as to send a single message from x to y). 

I.e the set of feasible outputs are all paths from x to y, and the objective function is the 

path's total cost. 

Agent e's valuation is 0 if its edge is not part of the chosen path, and -t
e
 if it is. We will 

assume for simplicity that the graph is bi-connected. 

 

As mentioned above we use the compensation-and-bonus mechanism which is composed 

of an optimal allocation algorithm, together with a well chosen payment function. The 

payment function is the sum of two terms, one is called the compensation, and the other 

the bonus. In this paper we determine compensation and bonus factors such that all 

agents behave truthfully and we obtain the shortest path in the graph. 
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