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Introduction

This project is a component of Altruists International’s Gift Economy project, which aims to establish a general purpose, worldwide gift economy as an alternative to standard trading systems.

Linked Utility Models

A linked utility model is a model of people’s utility that explicitly models the connections between separate individuals’ wellbeings. A linked utility model is based on the familiar concept of a utility function to express an individual’s preferences. This is referred to as a personal utility function. This is then modified by a linked utility function that incorporates the utilities of others.  This second (linking) layer allows people to express their care for others.

Personal Utility
People declare their own (selfish) preferences, as a function of the environment, denoted by the symbol x. In the standard capitalist model (where there is no linked utility function), it simply expresses supply and demand. 

ui(x) = amount of i’s personal satisfaction with x (the environment)

Linked Utility

In order to represent an individual’s care for others, the linked utility function reflects overall personal happiness in the light both of the environment and of everyone’s personal utilities:

U1i(x)= Fi(u1(x) ... uN(x))

Rationality requires that we make the following assumption about U1i(x):
· Self-interest – Strictly increasing in ui(x)

The following properties will probably prove popular for altruistic utility functions:
· Continuity – Tiny perturbations to the u.(x) or x will not cause a large changes to U1i(x)

· Transparency – Is easily interpreted by humans

· Simplicity – Can be effectively computed

All three properties are observed by the function below:
U1i(x) = ∑sijuj(x) = si1u1(x) + si2u2(x) + ... + siNuN(x)

The degree of sympathy, sij, is introduced as the ‘emotional closeness’ of j to i. Since the assumption of self-interest implies sii>0, we can normalise it to 1. Under classical economics, sij=0 for all j≠i. (No one cares about anyone else). However, we extend the model by making another, more plausible, assumption:

· Altruism – For any i, there is j≠i, where sij>0 (everybody loves someone)
Enlightened Utility

We now consider the connection individuals i and k, who are only linked indirectly. i.e. sik=0, but for an intermediate individual j, sij>0 and sjk>0. To capture the fact that a boost in k’s wellbeing would improve i’s wellbeing, we introduce a new definition, doubly-linked utility, U2i(), as follows:

U2i(x) = ∑sijU1j(x) = si1U11(x) + si2 U12(x) + ... + siN U1N(x)

Now we define a series of utility functions, U1, U2, U3… to encompass more and more people as follows:

	Enlightenment
	Function Name
	Symbol
	Reach

	0
	Personal Utility
	ui(x)
	Self only

	1
	(Singly-)Linked Utility
	U1i(x)
	Self & Friends

	2
	Doubly-Linked Utility
	U2i(x)
	Self, Friends & Friends of Friends (FOF)

	3
	Trebly-Linked Utility
	U3i(x)
	Self, Friends, FOF & FOFOF

	…
	
…
	…
	…


For sufficiently large N, such a utility function would take account of everyone in the network. In practice, users may wish to choose smaller values of N, and the effective computability requirement may mean values of N greater than about 4 require excessive computations.

Summary

Having explained the role of the linked utility function, and shown the classes of functions we will be using, we will now extend the model by detailing the environment as including different commodities, x1..xN. 

We will include scenarios in which individuals make consumption and production decisions, and trade with one another rationally, so as to maximise UEi(x), for different E, noting that E=0 is a the familiar case of self-maximising individuals.

[ to be continued … ] 
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