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Motivation

• A Problem: How do we conduct welfare analysis under
dynamically inconsistent preferences?
• Intertemporal selves disagree on resource allocation.

• Practical Solution: Behavioral economists typically assume
the goal for policy is to maximize the utility of the time-zero
self (O’Donoghue and Rabin).

• Seems Intuitive Enough: Why not help individuals follow
through on the plans that they themselves wanted to follow
before falling victim to self-control problems?
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However...

• Common Critique: Welfare analysis based on time-zero self is
ad hoc or arbitrary.

• Critics argue that there is no obvious reason to favor the
preferences of the time-zero self at the expense of all the other
selves who will wish to deviate from the first plan.

• Gul and Pesendorfer (2004): Welfare analysis based on the
time-zero plan “has the planner forever guarding the perceived
interests of the nonexistent former selves.”

• Rubinstein (2006): “One criticism made of behavioral
economics is the arbitrariness of the welfare criterion...why
should the utility of the first self be the basis for welfare
considerations?”
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Our Contribution (Good News!)

• Punchline: Typical welfare analysis that is based on time-zero
preferences (as in the hyperbolic literature) is, in fact, not all
that arbitrary after all!

• We Show: Despite the internal conflict within the self, the
time-zero consumption-saving plan (commitment allocation) is
a Pareto improvement over the consumption-saving plan that
hyperbolic consumers actually follow (actual allocation).

• The commitment allocation makes the time-zero self perfectly
happy (by definition), and all other selves consider it a move in
the right direction.

• In the language of Bernheim and Rangel (2009, QJE): The
commitment allocation strictly multiself Pareto dominates
the actual allocation.
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Intuition: Dynamic Inconsistency v. Regret

• Dynamic Inconsistency: Older selves want to jump off the
commitment path and save less going forward.

• Regret: But, looking back, older selves will regret not having
saved more than the commitment path (for any degree of
backward discounting).

• Ideal Allocation of a Self: The savings allocation a given self
would like to commit all past, present, and future selves to
following, assuming he has full control rights over lifetime
resources and can re-write the past.

• Why is Pareto Relevant?: Because each of these ideal
allocations, for every self, tends to lie near or well above the
commitment allocation. All selves agree that commitment is a
move in the right direction.
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Where does our Paper Fit?

• Laibson (1996, 1997, 1998, 1999): Just like us, he showed that
commiting to the time-zero plan generates welfare gains to all
the selves.

• Key Difference: Laibson’s analysis focuses exclusively on the
special case of infinite backward discounting (individual
attaches no value to the past).

• Bernheim and Rangel (2009): Refer to this as a serious
“conceptual deficiency”in typical multiself Pareto analysis.

• Our Clarification: We can generalize Laibson’s insights to
allow for the full range of assumptions about backward
discounting. When we do so, we find that the commitment
allocation strictly and robustly multiself Pareto
dominates the actual allocation.
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Notation and Model Setting

• Finite horizon, no uncertainty about income, returns, or
longevity.

• Regret is not simply due to bad realizations from some
stochastic process, but is a core feature of the preference
structure.

• Partial equilibrium analysis captures the welfare effects that
result from various reallocations of a fixed quantity of resources.

• Forward discount function F (τ): value of 1 util τ yrs in future.

• Backward discount function B(τ): value of 1 util τ yrs in past.

• F (0) = B(0) = 1, F (τ) > 0, B(τ) > 0, F ′(τ) < 0, B′(τ) < 0.
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P1: Time-Zero Self (Commitment Allocation)

Time-zero self solves the following control problem:

max :

∫ T̄

0
F (t)

c(t)1−σ

1− σ dt,

subject to
dk(t)

dt
= rk(t) + y(t)− c(t),

k(0) = k(T̄ ) = 0.

solution : (c∗0(t), k∗0(t))t∈[0,T̄ ].
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P2: Dynamic Inconsistency (Strotz (1956))

Standing at vantage point v the consumption-saving allocation
that he now perceives to be optimal solves:

max :

∫ T̄

v
F (t− v)

c(t)1−σ

1− σ dt,

subject to
dk(t)

dt
= rk(t) + y(t)− c(t),

k(v) = k∗0(v) =

∫ v

0
[y(t)− c∗0(t)]er(v−t)dt, k(T̄ ) = 0.

solution : (c∗v(t), k
∗
v(t))t∈[v,T̄ ].

F 6= exp =⇒ c∗v(t) 6= c∗0(t).
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Compare Euler Eqs

(P1) :
d

dt
ln c∗0(t) =

[
r +

F ′(t)

F (t)

]
1

σ
, for t ∈ [v, T̄ ].

(P2) :
d

dt
ln c∗v(t) =

[
r +

F ′(t− v)

F (t− v)

]
1

σ
, for t ∈ [v, T̄ ].

d

dτ

(
−F

′(τ)

F (τ)

)
< 0 ⇒ d

dt
ln c∗v(t) <

d

dt
ln c∗0(t) ⇒ c∗v(v) > c∗0(v).

• If we stop here, we might conclude that committing people to
the first plan amounts to asking future selves to save too much.
• But such a conclusion confounds the concepts of dynamically
inconsistent behavior and regret.
• The former relates to the desire to switch plans, given the
present state of affairs. But the latter is about wishing one
could follow an entirely different plan from the start.
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P3: Regret (Caplin and Leahy (2004))

Standing at vantage point v the consumption-saving allocation
that he now perceives to be optimal, given that he has full
control rights over lifetime resources, solves:

max :

∫ v

0
B(v − t)c(t)

1−σ

1− σ dt+

∫ T̄

v
F (t− v)

c(t)1−σ

1− σ dt,

subject to

dk(t)

dt
= rk(t) + y(t)− c(t), k(0) = k(T̄ ) = 0.

constraints : (P3) ≡ (P1).

solution : (c∗∗v (t), k∗∗v (t))t∈[0,T̄ ].

• Claim 1: For any v > 0, individual will regret not having
saved more than commitment assets, whether he does or does
not discount the past.
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P4: Actual Allocation under Naivete

The individual continually makes and then breaks a sequence of
consumption-saving plans. Standing at vantage point v the
individual intends to follow:

max :

∫ T̄

v
F (t− v)

c(t)1−σ

1− σ dt,

subject to
dk(t)

dt
= rk(t) + y(t)− c(t),

k(v) = ka(v) =

∫ v

0
[y(t)− ca(t)]er(v−t)dt, k(T̄ ) = 0.

• Actual Allocation: Path actually followed (ca(t), ka(t))t∈[0,T̄ ]

is the envelope of initial values from a continuum of planned
paths.
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P5: Social Welfare (Caplin and Leahy (2004))

“Social welfare”embodies equal treatment of the preferences of
all the different selves, hence the socially optimal consumption
allocation solves:

max :

∫ T̄

0

(∫ v

0
B(v − t)u(c(t))dt+

∫ T̄

v
F (t− v)u(c(t))dt

)
dv,

subject to
dk(t)

dt
= rk(t) + y(t)− c(t),

k(0) = k(T̄ ) = 0.

solution : (c∗SW(t), k∗SW(t))t∈[0,T̄ ].
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Individual Welfare Simulations

For an individual standing at age v, we compute the fraction of
the utility gap between ideal (P3) and actual (P4) consumption
allocations that is closed by following the commitment path
(P1):

∆(v) ≡
U(v)c(t)=c∗0(t) − U(v)c(t)=ca(t)

U(v)c(t)=c∗∗v (t) − U(v)c(t)=ca(t)
.

• Note that 100% is the maximum welfare gain from
commitment.
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The forward discount parameter, αF , is set to 0.035.
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Figure 2. Social Discount Functions

The forward discount parameter, αF , is set to 0.035.
Each function is normalized to ensure a peak at unity.
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Figure 4. The Pareto Gains from Commitment (Many Selves)

∆(v) given αB=αF

∆(v) given αB=∞

∆(v) given αB=0

The forward discount parameter, αF , is set to 0.035.



Summary of Quantitative Findings

1 Commitment is a Pareto improvement, for all
parameterizations of the backward discount parameter αB.

2 If the individual discounts delays, whether forward or
backward, in the same manner (αB = αF ), the welfare
gains from commitment range between 23% to 100%.

3 If the individual cares just as much about all past
consumption realizations as he care about present
consumption (αB = 0), the welfare gains range between
30% to 100%.

4 If the individual does not care about the past at all
(αB =∞), the welfare gains range between 6% to 100%.

5 Commitment confers the largest gains under no backward
discounting, and it confers the smallest gains under infinite
backward discounting.
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Deeper, Unresolved Issues

1 Cart Before the Horse?: Diffi cult to use choice data to
distinguish between competing choice theories. Gul,
Pesendorfer, Fudenberg, Levine, Rubinstein, Noor, etc.
have proposed alternative theories that make similar
predictions about choice.

2 Scope: Our finding that commitment is a Pareto move is
context specific. If hyperbolic discounting is the wrong
model, then our findings matter very little.

3 But given the popularity of hyperbolic discounting (871
search results on JSTOR; Laibson (1997) ranked in top 50
most-cited QJE papers of all time), it makes sense to think
deeply about the foundations of welfare analysis in this
context.
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