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Motivating Issues

Rational non-paternalistic altruism of the form
ui = vi + θ

∑n
k 6=i [vk ] is recognized to have potentially have

both positive and negative social welfare consequences,
though negative results are more rare [Buchanan, 1975]
[Stark, 1989] [Bernheim & Stark, 1988] [Hahn & Ritz, 2014].
Extrinsic versus Intrinsic Incentives - Altruistic preferences
provide an intrinsic motivation for individuals to behave well.
Punishment systems provide an extrinsic motivation. Interact
in interesting and sometimes perverse ways.
Theory of Sequential/Repeated Games - Provides an
analytic framework in which to explore the interaction
between altruism and punishment systems.
Positive and Normative Limits to Altruism - Vast
literature exists on positive limits. Most normative analyses
are tied to particular specific contexts. From an evolutionary
persepective normative limits may provide part of the
explanation for positive limits.
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A Word on Idiom

The sequential punishment model presented in this paper is
intended as a highly abstract and stylized representation of social
interaction, rather than as a realistic model of a specific situation.
A simple “parable” can often help with the intuition. Models with
a similar idiom include:

Robinson Crusoe economy.

Samuelson’s “chocolate pension game” [Samuelson, 1958].

Diamond’s model of fiat money in a “coconut economy”
[Diamond, 1984].

So, in that spirit, a desert island parable seems appropriate...
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An Island Parable

Individuals (who have been on the island long enough to set up a “back garden”) finish off a cold beer one at a
time and must decide whether to walk to the bin or just throw their bottle into another individual’s garden:

Width of island (= 1)

Cost of bottle landing (= 1)

Distance to bin
(= πt ∈ [0, 1])

Discount factor - 0 ≤ δ < 1

Coefficient of altruism - θ ≤ 1
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Players’ Preferences

Felicity represents “private utility” from “economically
fundamental” goods.

In period t, player t moves so as to maximize his expected
discounted (social) utility. The weighting on own felicity is 1
but the weighting on the felicity of others is θ.

This is of course only one among a number of alternative
ways to specify altruism. The advantage is that it enables us
to simplify away from “multiplier effects” and focus on the
normative analysis of rational non-paternalistic altruism.

Social welfare function is utilitarian in felicities, or we can
argue that Pareto efficiency (in either felicities or utilities)
requires an equilibrium where no bottles are thrown.
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The Model

Infinite sequential game of perfect information. Players move
once but live forever.

In period t, player t receives a harm/punishment
opportunity which if taken, yields a felicity benefit πt ∈ [0, 1]
distributed according to continuous differentiable p.d.f., which
is known in advance of the choice.

If they take the opportunity, player t chooses another player
to be the “target” who then suffers a felicity cost of 1.

Model represents the idea that many aspects of social
interaction could be conceived to take the form of sequential
opportunities to impose exteralities.
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Three Effects

Temptation Effect - Individuals with higher altruism are less
tempted to inflict harm upon another individual for their own
gain. (This is the main benefit from higher altruism.)

Willingness Effect - Individuals with higher altruism are less
willing to punish another individual for a previous
misdemeanour by inflicting harm upon them. (This is a cost
to higher altruism.)

Severity Effect - Individuals with higher altruism also find
some kinds of punishment less severe. In particular, if a fine
was imposed, and some or all of the revenue is redistributed
to another individual whose felicity has some weight in the
utility function of the individual we are trying to punish, then
any given size of fine is less severe for the punishee. (Another
cost to higher altruism.)
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Notation

δ - Discount factor.

θ - Coefficient of altruism.

πt ∈ [0, 1] - Benefit from harming / punishing in period t
(randomly distributed between 0 and 1).

θ∗ - Socially optimal level of altruism - Enables socially
efficient equilibrium to be sustained for largest possible range
of δ.

δ∗ - Lowest possible value of δ for which the socially efficient
outcome can be sustained. (Corresponds to θ∗.)

κ(θ) - Net loss in utility when individual deviates from socially
efficient equilibrium when optimal punishment is applied. (So
κ(θ) ≥ 0 is good.)
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Overview - Socially Efficient Equilibria

A - Supportable using
Nash-reversion path

B - Supportable using
optimal path
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Solution Concepts

Folk Theorem - [Aumann & Shapley, 1992]
[Rubinstein, 1979] [Fudenberg & Maskin, 1986] For any given
θ, as δ −→ 1, the socially efficient outcome becomes
supportable. We are interested here, however, in what
happens as θ −→ 1 for any given δ < 1.

Optimal Penal Codes - [Abreu, 1988] Abreu’s framework of
optimal penal codes in the form of punishment paths provides
a natural framework that can be adapted to analyse socially
efficient equilibria in the sequential punishment model.

Renegotiation Proofness - [Farrell & Maskin, 1989]
[Benoit & Krishna, 1993] We assume that society is able to
avoid the temptation to let malefactors “off the hook”. Thus
we stick with subgame perfection rather than further refining
the equilibrium criterion.
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Results - Illustrated Using Uniform Distribution of Benefit
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Theorem

As θ −→ 1−, κ (θ) −→ 0−.

Proof.

Intuition: If θ = 1 then κ(θ) = 0. As θ −→ 1−, the willingness and severity effect
become negligible, and the temptation effect ensures that dκ

dθ
> 0.
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Results - Illustrated Using Uniform Distribution of Benefit
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Theorem

θ∗ ∈ (0, 1)
(
θ∗ = 1− 1√

3
≈ 42% for uniform benefit distribution

)

Proof.
Intuition: Let δ = δ∗ = θ∗. If θ = θ∗ + ε then willingness and severity effect dominate
temptation effect, so dκ

dθ
< 0. If θ < θ∗ then (because punishment is maximal)

willingness effect is 0, temptation effect dominates severity effect, so dκ
dθ

> 0.
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The Socially Optimal Level of Altruism

Find a “knife-edge” where punishment is maximal and the socially
efficient outcome is barely sustainable.

δ

1− δ
=

1− θ
1− θπ̄

(1)

θ = δ (2)

Solving (1) and (2) similtaneously yields:

θ̃ = δ̃ =
3−
√

5− 4π̄

2(1 + π̄)
(3)

Since θ̃ < θ∗ < 1, the socially optimal level of altruism must be

greater than or equal to 3−
√

5
2 ≈ 38%.
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Other Benefit Distributions

Figure: Socially efficient equilibria for g(π) = 1, g(π) = 2π and g(π) = 3π2.

Figure: Socially efficient equilibria for g(π) = 4π3, g(π) = 5π4 and g(π) = 6π5.
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Conclusion - Implications / Applications

Three effects framework might be useful in analysing altruism
in other and more specific contexts.

Historical development of ”extended order” [Hayek, 1988]
- as extrinsic incentive mechanisms become more
sophisticated, less need for intrinsic moral controls.

International agreements - Best chance of success (short of
global federation) may be in world of imperfectly altruistic
sovereign states.

Antisocial collusion (rent seeking) may be easier to sustain
in situations of partial/imperfect rather than (close to) perfect
altruism.
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