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Social Dynamic Choices

The roots of most social economic decisions are linked to a choice of social lifetime
utility and associated social parameters.

• Household choices (Chiappori and Mazzocco 2017)
• Fiscal policy (Barro 1974)
• Climate policy (Nordhaus 2007)

2/36



Paternalism?

Classic Treatment:

Exponential discounted utility: Ramsey (1928) and Samuelson (1937)
Near-one discounting factor: Ramsey’s ethical critique
Utilitarian value: Bergerson-Samuelson welfare function

Classic Concerns:
Exponential discounted utility: Difficult to derive (Marglin, 1963 and Feldstein, 1964)
Near-one discounting factor: Violate ’everyone has a say’ principle (Arrow, 1997)

Classic Assumption: Homogeneity
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Heterogeity Challenge
Constant discount rate selection: Opinions about discount factor vary among experts

(Weitzman 2001, Drupp et al 2018)
 268 THE AMERICAN ECONOMIC REVIEW MARCH 2001

 TABLE 1-DISTRIBUTION OF RESPONSES

 Discount rate

 (Rounded to nearest

 whole percentage) Number of responses

 -3 1
 -2 1

 -1 1

 0 46
 1 236
 2 454

 3 427
 4 362

 5 227
 6 136
 7 71
 8 44

 9 28
 10 44
 11 15

 12 25

 13 12
 14 5

 15 8
 16 3
 17 2

 18 3
 19 1

 20 4
 25 2

 26 1
 27 1

 Total responses = 2,160

 percent of the replies might legitimately be clas-

 sified in the category of "answering under duress"
 or "responding under objection." My opinion
 was, and remains, that it is far better to have a
 sample relatively free of response bias than to
 rely on self-styled "experts" who, in my expe-
 rience, are sometimes bluffing and, in any case,
 may have all kinds of agendas hidden behind
 their willingness to thrust forward "their" num-
 ber. Accordingly, I invariably prodded unsure
 respondents, sometimes to the point of hector-
 ing, to come up with some "best estimate"
 rather than to leave the profession with the
 results of a survey based upon a biased sample.

 The sample mean is t = 3.96 percent, with a
 standard deviation a- = 2.94 percent. In Table
 1 all 2,160 responses are listed, rounded off to
 the nearest whole integer, and the frequency
 distribution is depicted as the histogram of Fig-
 ure 1. The corresponding gamma probability
 distribution, which is defined by the same pa-

 rameter values of ,u and o- as the sample, is the
 smooth curve drawn in Figure 1. (For visual
 comparison, both distributions are scaled to
 have the same area, namely n = 2,160.) Even
 without digressing into fancy nonlinear statis-
 tics by attempting here to define formally
 "goodness of fit," I think that the resemblance
 in Figure 1 between the empirical histogram
 and the theoretical curve is, intuitively, a "suffi-
 ciently reasonable match" to allow, for the prac-
 tical purposes of this paper, the very considerable
 analytical convenience of the gamma form. Thus,
 it may be noted in passing, the statistical method-
 ology of this study is simple in the extreme.

 Any one particular economist may feel some-
 what unsure about what answer to give, but the
 enormous size of the sample allows there to be
 revealed a great deal of underlying statistical
 regularity in the aggregate responses. We are
 looking in Table 1 at a highly skewed distribution,
 showing a lot of variation, with a mean of about
 4 percent, a median of 3 percent, and whose mode
 is 2 percent. Note the pronounced "round-off
 effect" for "familiar" large integer rates, like
 10 percent, 12 percent, 15 percent, or 20 percent.

 I also conducted an "as-if" second survey,
 which is just a broken-out subsample of 50
 high-profile named economists, selected to con-
 stitute a hypothetical "balanced blue-ribbon
 panel" of expert opinion. In alphabetical order,
 the 50 leading economists chosen to constitute
 the "as-if" expert panel are:

 George AKERLOF; Kenneth ARROW;
 Anthony ATKINSON; Robert BARRO;
 William BAUMOL; Gary BECKER; David
 BRADFORD; John CAMPBELL; David
 CARD; William CLINE; Peter DIAMOND;
 Avinash DIXIT; Jacques DREZE; Martin
 FELDSTEIN; Stanley FISCHER; Roger
 GORDON; Robert HALL; Arnold
 HARBERGER; Jerry HAUSMAN; Dale
 JORGENSON; Lawrence KOTLIKOFF;
 David KREPS; Paul KRUGMAN; Jean-J.
 LAFFONT; Hayne LELAND; Robert
 LUCAS; Karl-G. MALER; Burton
 MALKIEL; Alan MANNE; Daniel
 McFADDEN; Robert MERTON; James
 MIRRLEES; Kevin MURPHY; William
 NORDHAUS; Pierre PESTIEAU; Paul
 PORTNEY; James POTERBA; Stephen
 ROSS; Agnar SANDMO; Thomas

This content downloaded from 
            92.169.133.105 on Fri, 13 Nov 2020 21:11:58 UTC              

All use subject to https://about.jstor.org/terms
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Descriptive Challenge

Time Inconsistency: Widely observed
• UK and France adopt time-dependent discounting schemes
• Paris Agreement: US enter and exit and re-enter...
• Commitment device:

▶ Too costly (Laibson 2015)
▶ Political power rotation (Harstad 2020)
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This paper

considers: non-Paternalism way to derive social lifetime utility

proposes: separate aggregation rule

Utilitarian social utility: Weighted average of individual instantaneous utilities
Social discounting function: Weighted average of individual ones

more importantly identifies: principles that characterize the above rules

compares: various degree of inconsistency
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Methodology

Preference Aggregation

• Respect individualism
• Identifiable and testable
• Adopted by Zuber 2011, Jackson and Yariv 2014, and many others

Other methodology
• Weitzman 2001: gamma discounting
• Adams et al 2014: revealed preference
• Galperti and Strulovici 2017: Axiomtization
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Why we care?

• Provide foundations for constant social discounting and utilitarian social utility
▶ Zuber and Jackson-Yariv confirm the difficulty of Marglin and Feldstein
▶ Feng and Ke (2018) and Chambers and Echenique (2018) suggest different rules

without social utility concern
• Provide foundations for quasi-hyperbolic social discounting and utilitarian social

utility
▶ Amador (2003) and Chatterjee and Eyigungor (2016) found that quasi-hyperbolic

social discounting explains promise to invest and reverse it once in power
• Provide foundations for various degree of time inconsistency

▶ Halac and Yared (2018) show that government bias relates to coordinated fiscal rules
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The Model

• a society of finite individuals: i ∈ I = {1, . . . ,n}
• discrete time horizon: t ∈ N = {1, 2, . . .}
• consumption space L = ∆(X): a simplex on finite set X
• a stream of consumption: z ∈ L∞

• individual lifetime utility Ui : L∞ → R
• social lifetime utility U : L∞ → R
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Time-separable Utility
Assumption 1: Time-separable utility for both individuals and society

Definition
U : L∞ → R is time-separable if there exist a discount function η : N → (0, 1) and a
nonconstant and continuous utility function u : L → R such that a consumption
stream z = (z1, z2, . . .) ∈ L∞ is evaluated as

U(z) =
∞∑

t=1

ηtu(zt), (1)

Exponential discounted utlity (EDU): ηt = δt−1

Hyperbolic discounting utility : ηt = (1 + γt)−
α
γ

Quasi-hyperbolic discounting utility : ηt = βδt−1
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Minimum Agreement

Assumption 2: minimum agreement over consumption; i.e. there are z∗, z∗ ∈ L such
that for z ∈ L , ui(z∗) ≥ ui(z) ≥ ui(z∗), for all i ∈ I.

11/36



Impossibility

Classic Pareto Condition: For any z, ẑ ∈ L∞, if, Ui(z) ≥ Ui(ẑ) for all i ∈ I, then
U(z) ≥ U(ẑ).

Proposition
Classic Pareto condition is satisfied if and only if U is dictatorial.
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Example
A household with two individuals, Ana with (ua, ηat) and Bob with (ub, ηbt). If no
dictator, then there is 0 < λ < 1 such that u = λua + (1− λ)ub.

L x y z
ua 0 0.98

λ − 1
λ

ub 0 − 0.95
1−λ

9
1−λ

u 0 0.03 8

t 1 2 3

ηa 1 0.99 0.992

ηb 1 0.1 0.12

η 1 η2 η3

• Ua(y, z, x, x, · · · ) = 0.98
λ − 1

λ × 0.99 < 0 = Ua(x, x, · · · )
• Ub(y, z, x, x, · · · ) = − 0.95

1−λ + 9
1−λ × 0.1 < 0 = Ub(x, x, · · · )

For all η,
U(y, z, x, x, · · · ) = 0.03 + 8η2 > 0 = U(x, x, · · · )
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Intuition

• With kid (y, z) or Without kid (x, x)
• Neither Ana nor Bob wants a kid, but for different reasons
• Ana likes baby and is patient, but worries much about the future of baby
• Bob hates taking care of baby and is impatient, but enjoys the future family

happiness
• Non-dictatorial household utility prefers a kid
• Classic Pareto condition, which leads to spurious unanimity, is not plausible to

follow

14/36



Impartiality

• Ana and Bob should give sympathetic consideration to each other
• Change positions by switching discount factors
• Unanimity is impartial if changing positions does not change unanimity

L x y z
ua 0 0.98

λ − 1
λ

ub 0 − 0.95
1−λ

9
1−λ

u 0 0.03 8

t 1 2 3

ηa 1 0.99 0.992

ηb 1 0.1 0.12

η 1 η2 η3

(y, z) is preferred to (x, x) is NOT impartially unanimous

ua(y) + ηb2 · ua(z) =
0.98

λ
− 0.1

λ
> 0.

15/36



Impartial Pareto Condition

• A impartial society is a product set I × I
• A virtual individual, ij ∈ I × I has utility: Uij(z) =

∑∞
t=1 ηituj(zt)

Impartial Pareto Condition (IPC): For any z, ẑ ∈ L∞, if, Uij(z) ≥ Uij(ẑ) for all
ij ∈ I × I, then U(z) ≥ U(ẑ).

Theorem
A social lifetime utility U satisfies IPC if and only if there exist nonnegative {αi}i∈I
and {γi}i∈I with

∑
i αi =

∑
i γi = 1 such that

u =
∑

i
αiui and ηt =

∑
i

γiηit (2)

for all t ∈ N.
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Impatience

Definition
A lifetime utility V : L → R satisfies decreasing impatience if for any t > s and k ≥ 1,
V(x, z̄∗−t) = V(y, z̄∗−s) implies V(x, z̄∗−(t+k)) ≥ V(y, z̄∗−(s+k)) (constant impatience if
V(x, z̄∗−(t+k)) = V(y, z̄∗−(s+k))).

Proposition
Suppose that a social lifetime utility U admits a separate aggregation as in eq (3). If
each individual satisfies either constant or decreasing impatience, then a non-dictatorial
social utility U exhibits decreasing impatience.
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’Ought’ or ’Is’ Proposition
For two consumption streams z, z′ ∈ L∞, if, (i) z and z′ are constant streams; or (ii)
ui(z) = uj(z) for all z ∈ conv({zt : t ∈ N} ∪ {z′t : t ∈ N}) and all i, j ∈ I, then z and z′
are common-value streams.

Common-value Pareto Condition (CV-PC). For any pair of common-value streams
z, ẑ ∈ L∞, if Ui(z) ≥ Ui(ẑ), for all i ∈ I, then U(z) ≥ U(ẑ).

Theorem
A social lifetime utility U satisfies the CV-PC if and only if there exist nonnegative
{αi}i∈I and {γi}i∈I with

∑
i αi =

∑
i γi = 1 such that

u =
∑

i
αiui and ηt =

∑
i

γiηit (3)

for all t ∈ N.
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Constant Social Discounting

Assumption: All individuals are EDU
IPC: Decreasingly impatient social planner

Question: What principle would lead to constant impatient social planner?
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Koopman Condition

Stationarity: A lifetime utility function U is stationary if, for all x ∈ L and all
z, z′ ∈ L∞,

U(z) ≥ U(z′) if and only if U(x, z) ≥ U(x, z′).

Necessary, but not sufficient
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Pareto Condition is not Stationary

t 1 2 3 4
ηa 1 0.4 0.42 0.43

ηb 1 0.6 0.62 0.63

η 1 0.5 0.42+0.62

2
0.43+0.63

2

But, restriction to first 2-period consumption is compatible with stationarity
Altruism should not spill over beyond next generation (Barro, 1974; Phelps and

Pollak, 1964)
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Perfectly Altruistism

Example

L x y x′ y′ z
ua 2 1 1 3 0
ub 4 -3 -1 8 0

t 1 2 3

ηa 1 0.99 0.992

ηb 1 0.1 0.12

(x, y, z, z · · · ) and (x′, y′, z, z · · · ) only differ in first two periods and coincide for the rest
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Time Consistent Planner

We say two consumption streams z and z′ are diperiodic if zt = z′t for t > 2.
Perfectly Altruistic Impartial Pareto Condition (PAI-PC). For any diperiodic

consumption streams z and z′, if Uij(z) ≥ Uij(z′), for all ij ∈ I × I, then
U(z) ≥ U(z).

Theorem
A society satisfies PAI-PC and Stationarity if and only if social lifetime utility is EDU, in
which u is a convex combination of {ui}i∈I and δ is a convex combination of {δi}i∈I .
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Perfect Altruism

Is the skipped generation altruism also perfect in the sense of time consistence?
Example

L x y x′ y′ z
ua 2 1 1 3 0
ub 4 -3 -1 8 0

t 1 2 3

ηa 1 0.99 0.992

ηb 1 0.1 0.12

(x, z, y, z · · · ) and (x′, z, y′, z · · · ) only differ in two identical periods
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k-PAI-PC

Let k ≥ 2, we say two consumption streams z, z′ are k-diperiodic if zt = z′t for
t ∈ N \ {1, k}.

k-PAI-PC Let k ∈ N. For any k-diperiodic streams z, z′, if Uij(z) ≥ Uij(z′) for all
ij ∈ I × I, then U(z) ≥ U(z′).

Proposition
The k-PAI-PC and stationarity are satisfied if and only if social lifetime utility is a
EDU, in which u is a convex combination of {ui}i∈I and ηt = δt−1 for all t ∈ N, with δ
being a convex combination of {δi}i∈I .
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Quasi-hyperbolic Social Discounting

Definition
A lifetime utility V : L∞ → R admits a quasi-hyperbolic discounting form if there
exists a continuous function u on L and parameters β ∈ (0, 1] and δ ∈ (0, 1) such that
for z ∈ L∞,

V(z) = u(x1) + β

∞∑
t=2

δt−1u(zt). (4)
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Quasi-Stationarity: A lifetime utility function U is stationary if, for all x, y ∈ L and all
z, z′ ∈ L∞,

U(x, z) ≥ U(x, z′) if and only if U(x, y, z) ≥ U(x, y, z′).

We say that two consumption streams z, z′ are triperiodic if zt = z′t for t > 3.

Quasi-Altruism Impartial Pareto Condition (QAI-PC). For any pair of triperiodic
consumption streams z, z′, if Uij(z) ≥ Uij(z′), for all ij ∈ I × I, then
U(z) ≥ U(z).

27/36



Theorem
A society satisfies QAI-PC and quasi-stationarity if and only if there exists positive
{αi}i∈I and {λi}i∈I with

∑
i αi =

∑
i γi = 1 such that society has a quasi-hyperbolic

discounting form as in eq (4), in which

u =
∑
i∈I

αiui and δ =

∑
i∈I λiδ2i∑
i∈I λiδi

and β =
(
∑

i∈I λiδi)2∑
i∈I λiδ2i

.

Furthermore, δ ∈ (mini∈I δi,maxi∈I δi) and β ∈ ( mini δi
maxi δi

, 1).
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Generalization

We say that two consumption streams z and z′ are k-periodic if zt = z′t for t > k.
k-Imperfect Altruism Impartial Pareto Condition (k-IAI-PC): Let k ∈ N. For any pair

of k-periodic consumption streams z, z′, if Uij(z) ≥ Uij(z′) for all
ij ∈ I × I, then U(z) ≥ U(z′).
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Generalization

Definition
A lifetime utility V : L∞ → R admits a level k hyperbolic form if there exists
0 < β1 ≤ . . . ≤ βk ≤ 1 and δ ∈ (0, 1) such that for z ∈ L∞,

V(z) = u(z1) + β1δu(z2) + β1β2δ
2u(z3) + · · ·+

k∏
ℓ=1

βs

∞∑
t=S+1

δt−1u(zt). (5)
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Definition
A lifetime utility U is k-delayed stationary if, for all x ∈ L and all z, c, ĉ ∈ L∞,

U(zkc) ≥ U(zkĉ) if and only if U(x, zkc) ≥ U(x, zkĉ).

31/36



Theorem
A social TSU function U is k-delayed stationary and satisfies k-IAI-PC if and only if
there exists nonnegative numbers αi and γj such that U has the form as in eq (5), in
which

u =
∑

i
αiui (6)

δ =

∑
j γjδ

k+1
j∑

j γjδk
j

(7)

βℓ =

∑
j γjδℓj∑

j γjδ
ℓ−1
j

·
∑

j γjδk
j∑

j γjδ
k+1
j

for all 1 ≤ ℓ ≤ k. (8)
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Comparative Analysis
Definition
A utility U exhibits more decreasing impatience than utility V if, for any t, s in N and
x, y, x′, y′ ∈ L, U(x, z̄∗) = U(yt, z̄∗−t), V(x′, z̄∗) = V(y′t, z̄∗−t), and
V(x′s, z̄∗−s) ≤ V(y′t+s, z̄∗−{t+s}) implies U(xs, z̄∗) ≤ U(yt+s, z̄∗−{t+s}).

Example

V 1 2 · · ·

∼ 100 0
0 105

U 1 2 · · ·

∼ 100 0
0 110

V · · · 61 62 · · ·

⋏ · · · 100 0
· · · 0 105

U · · · 61 62 · · ·

⋏ · · · 100 0
· · · 0 110
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Proposition
Fix nonnegative numbers αi and γj such that

∑
i∈I αi =

∑
j∈I γj = 1. If k ≥ k̂, then a

society characterized by (û, δ̂, {β̂ℓ}k̂
ℓ=1), defined as in eqs (6,7,8), is more decreasing

impatience than a society characterized by (u, δ, {βℓ}k
ℓ=1), defined as in eqs (6,7,8).
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Perfect or Imperfect Altruism?

Consider a society has to choose between two consumption streams

z = (1, 0, . . . , 0,−100︸ ︷︷ ︸
11 periods

, 0, . . .) and z′ = (1.1,−0.4, 0, . . .).

Let δ = 0.5. A society prefers z to z′:

1− 100× 0.510 = 0.9032 > 0.9 = 1.1− 0.4× 0.5.

Let β = 0.8. A society would prefer z′ to z:

1 + 0.8× 0.510 × (−100) = 0.9219 < 0.94 = 1.1 + 0.8× 0.5× (−0.4)
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Conclusion

• Social decisions rely on the selection of social parameters.
• We suggest various way to determine those parameters.
• The very principles are identified to characterize those methods.
• Our methods provide a solid foundation to apply various utility forms in either

time consistent or inconsistent fashion.
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