Title: Moral Value with Infinitely Many Locations of Value 

Abstract: Many of our the standard views about how to assess the moral value of a world break down when there are infinitely many bearers of value (e.g., people or times). For example, should utilitarianism judge a world with an infinite number of people each with 2 units of happiness as morally better than one with the same people but only 1 unit of happiness? Intuitively we think so, but the problem is that the two worlds have the same infinite total. I discuss a general way for dealing with such cases. I will focus on worlds where time extends infinitely into the past and/or future and in which there are an infinite number people in each world. The approach is, I suggest, applicable to a wide range of theories, including prioritarianism and egalitarianism.

Basics

Question: How do we morally evaluate worlds when there are an infinite number of (e.g., future) people?

Simplifying assumptions:
1. Time is discrete.
2. Agents do not create other agents. Natural forces do. No issues of accountability.
3. Except where noted otherwise, assume that the same people exist in both worlds under consideration.
4. People live for just one time and only one person lives at a given time (relaxed for some applications).
5. The moral assessment of worlds is based on the benefits people receive (e.g., wellbeing).
6. We’ll start with total utilitarianism, but the approach is equally applicable to all finitely additive theories (e.g., additive prioritarianism). I’ll also briefly address leximin, and suggest that the approach is widely applicable.

General assumptions: There is no discounting of benefits for time (although there is for uncertainty). One unit benefit for someone 100 years hence matters intrinsically just as much as a one unit benefit now (although there may be instrumental considerations, which we here ignore).

Dominance

Which is better: 22222222…. Or 111111111….?
Both have infinite totals. Are they equally good?
For utilitarianism, dominance (Pareto superiority) is a core commitment. Hence, the former is better.

Which is better (over time): 2222222…. Or 311111111….?
No dominance.
Still the “spirit” of utilitarianism seems to favor the first.

The Basic Principle

Some definitions for a principle that captures this judgment:
Adding sequence: Any logically possible order of adding together.
Admissibility of sequence: Different criteria may be imposed. To start, let all sequences be admissible.
v(A,n) (relative to a given sequence): the value of the first n stages of the sequence (in isolation from everything else). For utilitarianism, this is the sum of the n values.
Almost any = all but finitely many (almost any number in the sequence 022222222…. is greater than 1)

Basic Principle: If the people in the two worlds are the same and listed in the same order, then:

A > B if and only if, (1) for each admissible adding sequence, for almost any stage, n, v(A,n) ≥ v(B,n), and (2) for some admissible sequence for adding individual value, there is some positive e such that for infinitely many stages, n, v(A,n) > v(B,n) + e.

The need for e: limit might be 0. ½,1/4, 1/8, …. vs. 00000…. Both sum to 0. Hence don’t want to judge that former is better.

A = B if and only if, for each admissible adding sequence, for any positive e, for almost any stage, n, |v(A,n)-v(B,n)| < e (i.e., they have the same limit)

Aside: The conjunction is equivalent to: A ≥ B if and only if for each admissible sequence, s, liminf([v(A)-v(B)](s)) ≥ 0.

Assuming same people in both (and in same order), using utilitarian v, 2222222…. is rightly judged better than 311111111…. [sums: 2468… vs. 3456…]

If infinitely many people are not the same, then principle is silent. After all, the 3111111… world might have the same people 22222… plus 1000 clones of each (all but one with benefits of 1). This is not obviously a better world from the core idea of total benefits. 

3122222222….is judged equally valuable with 222222… (sums: 3468… vs. 2468…; the former is ahead only finitely many times).

Temporal Order

Should 22222…. be judged to be better? After all, in temporal order, its total is always greater.

Suppose that the only admissible sequence is the given temporal order. Then Basic Principle says that 222222… is better.

Is this plausible? For prudential value (for a single person with an infinite life!), it is, I think, but not for moral value.

Example from Jim Cain (1995):
		                Time                     		
Person										Total
1		2	-2	-2	-	-	…				-2
2		-	 4	-4	-4	-	- …				-4
3		-	-	 8	-8	 -8 -		-	…		-8
4		-	-	-	16	-16	-16	-	-	…	-16
5		-	-	-	-	 32	-32	-32	-	…	-32
.		.	.	.	.	.	.	.	.	.	.				
.		.	.	.	.	.	.	.	.	.	.
Total		2	 2	 2	 4	  8	 16	.	.	.	.

Is this world better than the same world but with 0 benefits at each location? At each time, the total benefits are positive. For each person, the total benefits are negative.

What are the basic locations of value? Surely, they are people and not times. Hence, this world is worse than its 0 world.

This shows that we need to make sure that we are focusing on basic locations of value, people for moral theory. Thus, restricting admissible sequences to temporal sequences is not appropriate.

Anonymity

Which is better 111010101…. or 101010101….? Basic Principle judges former better.

This violates: 

Anonymity: Any permutation of benefits among people produces an equally good world.

111010101…. is a permutation of 101010101…. (just keep permuting 1s forward in the right way, infinitely many times)

Thus, Anonymity must be rejected in the infinite context.

Basic Principle satisfies:

Finite Anonymity: Any permutation of benefits among finitely many people produces an equally good world.

For example 0110101…. is equally good with 101010101…. [just first pair permutated]

Relative Anonymity: Any two worlds, w1 and w2, and any given (perhaps infinite) permutation, w1 is at least as good as w2 if and only if the permutation of w1 is at least as good as the permutation applied to w2.

For example 232323…. is at least as good as 31313131…. if and only if 32323…. is at least as good as 1313131….

For same people, this is silent about 2222222…. vs. 013131313131313…. [e..g, add two 3 positions for each 1 position vs add one 3 positions for each 1 position]

Leximin and other theories.

For leximin (and perhaps some other theories), a slight variation is needed. We need to drop the appeal to e in clause 2.

For a given sequence, let v(A,B,n) be the level of benefits, relative to stage n of the sequence, of the worst-off person in A who does not have the same benefits in A and B. 

Infinite Leximin: A > B if and only if, (1) for each admissible sequence for adding individual value, for almost any stage, n, v(A,B,n) ≥ v(B,A,n), and (2) for some admissible sequence for adding individual value, there are infinitely many stages, n, for which v(A,B,n) > v(B,A,n) 

[no requirement for there to be e such that v(A,B,n) > v(B,A,n) + e]

Assume all sequences are admissible.

Example: ½,1/4, 1/8, …. is leximin better than 100000…. Both sum to 1.

A = B if and only if, for each admissible sequence for adding individual value, for any positive e, for almost any stage, n, |v(A,B,n)-v(B,A, n)| < e (i.e., they have the same limit) [no change; keep the e here]

Basic Principle applies to any finitely additive theory (e.g., prioritarian-weighted total) and most any theory (even if holistic value) of how to morally rank worlds
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