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A Online Appendix A: Proofs

Proposition 1. Based on the consumption rules in (3) and (4) and the definition of V; (w;) in

(7), we know

V! (wy) = %(1 R (%(1 - Al)w1> b)Y G (1 +>\1)w1> |

Since u is quadratic, we know that u” is a constant and

" 1 1 1
V] =u"- L_l (1—X\)°+ 7+ AI)Q] =u" (1+22). (A1)

This proves the first part of Proposition 1. From (6), we know
u/ (CoDeliberate (A)) — ‘/1’ (wl) with wy = A — C(]]Deliberate (A) ) (A2>

Taking a partial derivative with respect to A, we have

S (1+A})

gbODeliberate _ I
1435 (1+ A3

(14 X2) (1 — gPeliberate) _ (A.3)

N | —

This proves the second part of Proposition 1.

*Lian: UC Berkeley and NBER, (email: chen_ lian@berkeley.edu).



A generalization of Proposition 1. Consider the more general specification of ¢ = 1 con-

sumption rule in (10). Based on (7), we have
, 1 (1 N\ 1 (1 i

Because u is quadratic, we know that V" shares the same formula as (A.1). As a result, gpeiPerate
shares the same formula as (A.3). Proposition 1 again follows. This explains that the key to the

high-MPC result is mistakes in the future consumption’s response to saving changes, \;.

Proof of Proposition 2. Based on each self’s actual consumption rules {¢; (w,)},_,, I can

define the value function V; (w;) as a function of the current state, wy, for each t € {0,--- , T — 1},
T—t—1
Vi (we) = (e (we)) + Y 8*u(crpr (wein)) + 070 (wr), (A.4)
k=1

subject to the budget in (13). For the last period T, we have Vr (wy) = v (wr) . Given (A.4), each

self ¢’s deliberate consumption rule defined in (14) satisfies
e (wy) = argmax w (c;) + 0Vigr (R (wy — 1)) (A.5)
Moreover, for t € {0,--- ,7 — 1}, the value function V; (w;) defined in (A.4) satisfies
Vi (wy) = u (e (wr)) + 0Viqa (R (wy — ¢ (wr))) - (A.6)

Note that because I assume u, v, and ¢; are third-order continuously differentiable, V; is third-order
continuously differentiable too.

The optimal deliberate consumption now is given by'
o (CPelibera‘ce (wt)) _ Ré‘/t;l (R (wt . C?eliberate (wt>)) ) (A7>

We henceforth have:

o (CDeliberate (U_)t)) PeDeliberate (75, _ s (1 - PPeliberate (@t)) ,

t awt 8wt ‘/;5+1 (wt+1> )

where w1 = R(w; — ¢) = R (@t — cpeliberate (@Dt)) and

!This equation imposes the concavity of the continuation value Vi (w;y1). This is true around the path
{wh@}fz‘(}l because V;”H (Wy1) = u” (Ge41) - Te41 < 0, as proved below.
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At w;, because ¢; (w;) = cPePerate (1p,) = ¢, from (A.7), we have u/ (¢; (0;)) = SRV, 4 (W041) . As a

result,

v ) = (29 o) + (1- 2P smv ) (A.10)
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L+ OR2T
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We know Ty, and Pt increases with {| A x| }1_;  for all t € {0, - - — 1} . Proposition 2



then follows.

Proof of Corollary 1. For the pre-shock (A = 0) outcome, from (15), we have
u' (¢;) = 0Ru' (Giy1) -
As a result, for all t € {0,--- , T — 1},
%?:@Rﬁ. (A.14)

Substituting it into (A.12) and (A.13), we have

o+l _1 _1
Deliberate __ 6R2Ft+1 <5R) ! = 5 WRl VPH_I (A 15>
t — Y+l T _1 _1 )
1+ 0RT (5}{)_% 146 "R Uiy

and

1 41 2 1 1
. (5 "R 7Ft+1> e 6 TR,
t — 1 1 1 1
1+6 "R Ty ! + 6 7R
with
Lpi-1 5 3RS ’ L2
0 "Rz L 0 "Rz

f(:l?) = 1  t 1 — A" = 1 i <1+>\25_%R1_%$)-
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We also know that I'r = 1;/,/ ((g)) = k > 0, where I use wy = ér.

’

1
1—1
5
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Let I' = LU denote the fixed point of f. That is f(I') = I'. Moreover,

5
1 1 o1\,
P (e )]
as long as 6 7R'"™7 > 1 and IA] < ((5—%}31_%) *wehave I' > f(z) > zif 0 < = < T; and
I' < f(z) <z if z > T'. We then have two cases:
DIfT >k Wehave I' > Ty = f7 (k) > fT Y (k) >--- >k =Dr. As a result, Iy = f7 (k)
converges to the fixed point I' when T" — +o0.
2) f T < k. Wehave I' < Ty = fT (k) < fTV (k) < -+ < k =Tp. As aresult, [y = f7 (k)
converges to the fixed point I' when T — +o0.

Together, one way or another, as long as §7"R™5 > 1and |A| < (5_%}%1_%) , o = I when
T — +o0. From (A.15), we have, when 7" — 00,

(S

1 11
ngeliberate _>¢Deliberate — 0 "R v —1
0 =1 ;.1 .
7R (1-A2)



Proof of Proposition 3. Based on (7) and (21), we have

’

- 1 1 - 1 1 -
‘/1 (wl, /\1) = §’U/ (§w1 — )\1) + §Ul (5’11)1 + )\1>

AV, (wi; A 1 1 - 1 1 -
M — __u” <_w1 — )\1) _I_ _u// <_w1 + )\1)

oM 2 \2 2 \2
0?V; (wy; A 1 1 - 1 1 -
% = §um <§w1 - )\1) + 516/” (§w1 + )\1) .
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oV, (wy;0 0°V, (wy;0
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B o N2 (A.16)

Based on (6) and (7), we have

o (CODeliberate (A, 5\1)) _ ‘/1/ (A _ CODeliberate (A7 5\1> ’5\1) ,

aCODeliberate (A’ 5\1) 8c(]?eliberate (A7 5\1)

o’ CDeliberate A, 5\ _ _ _V” A — CDeliberate A, 5\ 75\ _
g (4:3,)) 28 o e (43,3 28
a‘/ll (A o CODeliberate (A7 5\1) 75\1)
4 _ ) A.17
o (A.17)
Together with (A.16), we have
) 8‘// (A_CDeliberate(A;D);O)
aCODehberaite (A7 O) _ L 0 o 0
8/\1 u (CODeliberate (A7 O)) + ‘/1// (A — C(])Deliberate (A) 0) : O) .
and
eliberate OQCDeliberate A; 0 . eliberate aQCDeliberate A; 0
u//(COle t (A;O)) 0 5 ( )Z—V1 (A—cole t (A;O);O) 0 5 (4;0)
1 1
N 82‘/1/ (A o C(I))elij)erate (A; 0) ;0)
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As a result,
) aQV/ A_CDeliberate(A;O);O
82CODehberate (A’ 0) B ! ( 065\% ) <0
85\% u (CODeliberate (A) : O) + ‘/1// (A _ cODeliberaLte (A, 0) : O) .

This proves Proposition 3.



B Online Appendix B: Additional Results

B.1 Partial Sophistication and the Role of Perceived Dynamic Incon-

sistency

The main analysis can accommodate a more general interpretation if I re-define deliberate con-
sumption (14) based on current self 0s perceived future consumption rules {¢ (w;)}," . That is,
fort € {0,--- , T — 1},

T—t—1
cpetiberate (1)) = argmaxu (¢;) + Z 0w (Crpp (i) + 0" "0 (wr), (B.1)
Ct
k=1

subject to the budget (13). Future {cPeiPerate () }Tfl can then be interpreted as the consumption

t=1
that self 0 thinks is optimal at each future period ¢ € {1,--- T — 1}, given utility (11) and her

perceived future consumption rules {é (w;)}, " .
. \T-1
I can then define self 0's perceived future mistakes {)\t} as how her perceived future con-

t=1
sumption rules {& (w;)},_,' deviate from what she deems optimal { epeliberate (wt)}tT:_l1 . Specifically,

similar to Proposition 1, I impose that perceived mistakes in future consumption only take the
form of mistakes in response to saving changes, while there are no mistakes in the absence of the

shock A. That is, there are sequences {¢}, , and {@;},_, such that

(15) holds and ¢&(wy) =¢ Vie{l,--- T —1}. (B.2)

. T—1
We can then define self 0's perceived future mistakes in response to saving changes {)\t} similar

t=1
to (16):
& = (1 - At> Deliberate v/ ¢ {1 ... T 1}, (B.3)

86?eliberate (wt

9e®1) and ppeliberate :a—m). We can then re-state Proposition 2 as how self 0's

where ¢, = =5~

. . 3 -1 . Delib

perceived future mistakes {)\t} increase the current MPC, ¢peiberate,
t=1

acgelibemte(wo)
Jwg

for eacht € {1,--- T — 1}, as long as (B.2) holds.

Corollary B.1. Based on the definition in (B.1) and (B.3), ¢eiverate =
A

mncreases

with perceived future mistakes

From this reinterpretation, the key to the high-MPC result is: the current self thinks that her
future consumption will deviate from what she deems optimal. In other words, the essence is a
form of perceived dynamic inconsistency. For the specific behavioral foundations considered in
Section 4, such dynamic inconsistency can come from two sources. First, perceived differences in

different selves’ decision utility (such as present bias Corollaries B.6 and B.7). Second, violations

6



of the law of iterated expectations (such as versions of inattention and diagnostic expectations in
Corollaries B.3 — B.5).

One important example of how perceived future mistakes are determined is the case of partial
sophistication as in O’Donoghue and Rabin (1999, 2001). That is, the current self has a partial

understanding of future mistakes, and her perceived future mistake at ¢ is given by:
:\t = S)\t7 (B4>

where s € [0, 1] captures current self 0’s degree of sophistication. There are two immediate lessons.
First, partial sophistication suffices for all qualitative results about how future mistakes increase

current MPCs. Second, current MPCs increase with the degree of sophistication.

Corollary B.2. With (B.4), ¢pP®erat increases with current self 0’s degree of sophistication s.

Proof of Corollary B.1 and Corollary B.2. The proof of Proposition 2 goes through exactly,
with perceived future mistakes )\, replacing the role of actual future mistakes A;. Corollary B.1
then follows. Corollary B.2 then follows directly from Corollary B.1 and (B.4).

B.2 Robustness Checks for the Numerical Illustration

Here, I conduct robustness checks with other parameterizations of the numerical exercise described
in Section 3.

In Figure B.1, I first consider a higher relative degree of risk aversion v = 2, while keeping
other parameters constant. We can see that the deliberate MPC is still very similar to the one
calculated analytically in Corollary 1. The main lesson on how future mistakes in response to

saving changes increase the current MPC is unchanged.
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Figure B.1: Robustness Checks: v = 2.

In Figure B.2, I then consider a higher return on saving R = 1.07, while keeping other pa-
rameters constant. We can see that the deliberate MPC is still very similar to the one calculated
analytically in Corollary 1. The main lesson on how future mistakes in response to saving changes

increase the current MPC is unchanged.
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Figure B.2: Robustness Checks: R = 1.07.

In Figure B.3, I then consider a higher discount factor 6 = 0.93, while keeping other parameters
constant. We can see that the deliberate MPC is still very similar to the one calculated analytically
in Corollary 1. The main lesson on how future mistakes in response to saving changes increase the

current MPC is unchanged.
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Figure B.3: Robustness Checks: § = 0.93.

B.3 The Precautionary Saving Motive and MPCs

A natural question is whether the precautionary saving motive driven by future mistakes in overall
consumption level can also impact current MPCs. To illustrate this, consider the same environment
as in Figure 1, with u (¢) = CI%:; v=11,0 =1; 6§ = 0.902; R = 1.04; and a = 0. Instead of
mistakes in response to saving changes in (18), I focus on mistakes in the overall consumption level
{S\t}z:ll. Specifically, similar to (21), these mistakes take the form of an additive deviation from

the deliberate counterpart,
a . _
Ct (mt) = min {—?{ + Ty, CPellberate (xt B /\t)} 7

which makes sure the consumer will not violate her borrowing constraints despite her mistakes.
As in Figure 1, with uncertainty, it is easier to write the actual consumption rule as a function of
cash on hand z;. When )\, > 0, self ¢’s under-consumes (even in absence of the shock A). When
A\ < 0, self t’s over-consumes. From Figure B.4, we can see this type of additive future mistakes
in overall consumption levels {5\,5}3:11 effectively does not matter for the current MPC gpeliberate 2

2In Figure B.4, the z-axis is \; (in the unit of the standard deviation of the income risk o = 1).
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Figure B.4: The Precautionary Saving Motive and MPCs.

In applications, the essentially only possibility that future mistakes in overall consumption
levels are large enough to matter for MPCs in (23) is that these mistakes take a multiplicative

form
Ct (wt) = CPehberate ((1 - At) wt) ) (B-5>

where A; # 0 captures self ¢’s mistake. In this case, mistakes in overall consumption level can
be very large: at w, self ¢ behaves as if her wealth level were (1 — A;)w;, which can deviate
significantly from wy if A; is away from zero. The precautionary saving motive due to those future
mistakes can be large, which can impact MPCs nontrivially. Below, I provide a thorough analysis
of this case. When the utility function is not that concave (EIS> 1), the high-MPC channel focused
in the paper in Proposition 2 still dominates and future mistakes still unambiguously lead to high
MPCs. When the utility function is very concave (EIS< 1), the precautionary saving channel may

dominate.

B.4 Combined Multiplicative Mistakes

In some popular behavioral foundations, mistakes in response to saving changes come together with
mistakes in the overall consumption level. The most classical example is the plain-vanilla version
of hyperbolic discounting without commitment devices. In a homothetic case, such a combined
mistake take a multiplicative form. This allows me to provide a sharp characterization on how
such “combined” mistakes impact current MPCs.

Specifically, let the utility be given by the CRRA form with u(c) = v(c) = 011% In this

homothetic case, the frictionless consumption rule will be a multiple of the wealth w;. Consider

10



the case that the actual consumption rules inherit this property: for t € {0,--- , 7 — 1},

Deliberate Deliberate
¢ (wy) = ®awy and ¢ (wy) = P,

Wy, (B6>
where, similar to (16), self ¢’s mistake A; is given by
q)t — (1 o At) (D?eliberate7 (B7)

where ¢ is defined based on Definition 1 as usual. In the homothetic environment

Deliberate (y,,)
here, future mistake A; takes a multiplicative as in (B.5) and plays a dual role. When A; > 0,
self t both under-consumes overall and under-reacts to changes in w;. When A; < 0, self £ both
over-consumes overall and over-reacts to changes in w;. In other words, A; combines mistakes in
response to saving changes with mistakes in the overall consumption level.

I can now study how these “combined” future mistakes {At}tT:? impact the current consumption
cetiberate (30) - In the homothetic environment here, ®Yeiberate in (B.6) also plays a dual role. It
determines both the current MPC and the overall current consumption level. Future mistakes’

impact on ®eliPerate then combines the high-MPC effect in Proposition 2 and the low-consumption-

level effect in Proposition 3.

Proposition B.1. (1) When v < 1, ®dPeberate jncreases with the future mistake || in a neigh-
borhood of Ay =0 for eacht € {1,---,T —1}.

(2) When > 1, ®Peliterate qecreqses with the future mistake || in a neighborhood of Ay = 0
for eacht € {1,---,T —1}.

When the utility function is not that concave (y < 1), the high-MPC channel in Proposition
2, which pushes @Peliberate higher dominates the precautionary saving channel in Proposition 3,
which pushes ®PelPerate Jower. When the utility function is very concave (v > 1), the precautionary

saving channel in Proposition 3, which pushes ®Peliberate Jower, dominates.®

Proof of Proposition B.1. I guess and verify the continuation value function defined in (A.4)

takes the form of
1—y
Wy

Vt(wt):’ff;l_,y

30ne may wonder how to reconcile Proposition B.1 with Figure B.4, where the precautionary saving motive does
not matter much for the MPC. Note that, in Figure B.4, as the rest of the paper, mistakes in overall consumption
level take the form of an “additive” deviation from the deliberate counterpart, similar to (21). Figure B.4 shows
that the precautionary saving motive driven by those types of mistakes is unlikely to matter for the MPC. On
the other hand, mistakes in (B.7) take a multiplicative form. It leads to large deviations from the deliberation
counterpart and large precautionary saving motives in Proposition B.1.

11



for t € {0,--- ,T}. I work with backward induction. At T, T have:

w7
Vr(wr) =1

and k7 = 1.

For each t < T — 1, from (A.7), the deliberate consumption is given by

1

‘I)?eliberate _ <5’%t+1>7 (R)17; (B8)

1+ (0kpen) 7 (R)F

(C?eliberate (wt)) - 5R/‘€t+1 (R (wt - C?eliberate (ujt))>_ﬂy

2=

From (B.7), the actual consumption is given by

2=

(1= A) (Bre) 7 (R)'
1+ (0keg1) 7 (R)k;

q)t:

From the recursive formulation of the value function in (A.6), we have:

Ky = ((1 —A\y) (0ks1) 7 (R) 7 > NP (1 (1A (kesa) ™ (R)2 | > |

1+ (Okesn) 7 (R)'7 L+ (Okesn) 7 (R)7
Define
_1 1—-1 1—y 1 1 1—
IWE ((1 Sy T ) bR <1 SEI Nl )
1+ (k)7 (R) 1+ (6k) 7 (R)5
We have
afé/}x’ H) — _ (1 o ")/) ((I)Deliberate)lf’Y (1 . A)*’Y_F(l - 7) (I)Deliberateé‘/ﬁ:Rl—'y (1 _ (1 _ A) (I)Deliberate)*'Y’
where ) o
@Deliberate — ((5%) Rl (1R) : - € (O, 1) (BQ)
1+ (0k) 7 (R) 7
Moreover,
% = —y (1 _ ,Y) ((I)Deliberate)lf'}’ (1 _ A)_’Y_l—’}/ (1 _ ’7) (@Deliberate)Q 5,€R17'y (1 _ (1 _ A) (I)Deliberate)*')’*l )

12



Together with (B.9), we have

% —_ (1 _ 7) (@Deliberate)1*’7 + (1 . 7) (I)Deliberateéﬁle'y (1 o (I)Deliberate)*'Y -0
2
% =—(1-7) (@Deliberate)lﬂ —7(1—7) (Q)Deliberate)Z §rRIY (1 — Peliberate) —y-1
= — (1 _ 7) ((I)Deliberate)Q*’Y [((I)Deliberate)*l + (q)Deliberate)’Y (SIQle'Y (1 _ (I)Deliberate)*’Y*lj|
= —v (1 _ ,y) ((I)Deliberate)Z—’Y [(@Deliberate)_l + (1 . (I)Deliberate)_li| '
So .
J(;#ﬁ >0 = ~v>1.
Moreover,
0f (0, k)
T > 0.

Together, this means
1. When v < 1, /{Pe“berate decreases with mistake |Ayyx| in a neighborhood of Ay = 0 for each

ke{o,-, T —t—1}.

2. When ~y > 1, gPeliberate ipcreases with mistake |Ay, | in a neighborhood of A;,j = 0 for each
ke{0,-- T—t—1}.

Together with (B.8), we arrive at Proposition B.1.

B.5 Inattention

Based on the perceived wf (w;) in (24), the actual consumption rule for each self t € {0,--- , T — 1}
is given by
¢ (wy) = arg max u (¢t) + 0V (R (wf (wy) — 1)), (B.10)

where the continuation value function V., is defined as in (A.4). To isolate the impact of future
inattention on current consumption, the deliberate consumption is defined as in (A.5). As a
corollary of Proposition 2, future consumption mistakes in the form of inattention lead to higher
current MPCs.

Corollary B.3. ¢Peiberate jncreases with future selves’ degrees of inattention {)\t}f:_ll if the default

wealth w¢ is the pre-shock value w; for all t.

In the inattention case studied in Corollary B.3, each self’s perceived wy is given by a determin-

istic weighted average between the actual w; and the default. This follows the sparsity approach

13



in Gabaix (2014). An alternative way to model inattention is through noisy signals (Sims, 2003).
These two approaches will lead to similar predictions on MPCs.

Specifically, it’s well known that one needs linear consumption rules (quadratic utility) and
Normally distributed fundamentals to obtain tractability with noisy signals. I hence consider the
quadratic utility case of the problem set up in Section 2. I assume a Normally distributed exogenous
shock, i.e., A ~ N (0,0?%).* Unlike the main analysis, each self ¢’s knowledge of the current wy is
now summarized by a noisy signal x; = w; + ¢, while ¢ ~ N (O, aft) and is independent of A and
other ¢;. In this case, each self understands that her signal is noisy and tries to infer her actual w;
from the signal.

Elw | 2] = (1 = X))y + Aty (B.11)

Var(et)

where A = von Ve

€ [0,1] depends negatively on the signal-to-noise ratio of her signal
about wy.

Based on this signal, the actual consumption rule of each self ¢ is given by
¢ (xy) = arg max u (ct) + OE Vi1 (R (wy — ¢)) |24] (B.12)

where the continuation value function V;,; is defined in (A.4) and the deliberate consumption is
defined in (A.5), taking future selves’ inattention to permanent income as given. The deliberate

. . . o Deliberate
MPC is given by gPeliberate = %8—(“’”.5 We have
Wt

Corollary B.4. Each self t’s deliberate MPC ¢Peerete jncreases with future selves’ degrees of

inattention { ik}t

As discussed in the main text, the essence of the high-MPC result is that the current self
thinks that her future consumption will deviate from what she deems optimal. For the belief-based
distortion considered in Corollaries B.3 and B.4, such perceived dynamic inconsistency comes in

the form of violations of the law of iterated expectations. That is,

Ey [Err [we]] # By [wen] (B.13)

where Fj[-] captures self t’s belief. To see this, note that, in the sparsity case (24), we have
By [wen] = R(wf (we) = ¢) and By [Ep [wia]] = R (1= ) (W] (wp) — &) + Aawfy;, which
leads to (B.13). In the noisy signal case, E;[wii1] = R(E [wy | 2] — ;) and Ey [Eyyq [wi]] =
R (1= My1) (B [we | 2¢] — ¢) + Aep10e41, which leads to (B.13).

4This together with the linear actual consumption rule from (B.12) guarantees that each w; is Normally dis-
tributed too.

5Since cPeliberate (y),) is linear with quadratic utility, ¢PelPerate does not depend on wy.
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This discussion also helps illustrate what forms of future inattention generate relevant mistakes
that lead to higher current MPCs. To break law of iterated expectations, it is crucial that the latter
self’s information set does not nest the earlier self’s information set. In other words, some forms
of bounded recall is needed. The classical formulation of Rational Inattention (Sims, 2003), which
maintains perfect recall and law of iterated expectations, will not generate relevant mistakes that
lead to higher current MPCs. On the other hand, modern formulations of Rational Inattention
incorporating bounded recall (Da Silveira, Sung and Woodford, 2020; Afrouzi et al., 2020) and
the sparsity model studied above break law of iterated expectations and will generate relevant
mistakes leading to higher current MPCs. For example, in the noisy signal case in Corollary B.4,

self ¢ + 1’s information (summarized by z,.1) does not nest self ¢’s information ;.

Proof of Corollary B.3. From (24) and (B.10), we know the degree of inattention A; here

corresponds to the degree of mistake in (16). Corollary B.3 then follows from Proposition 2.

Proof of Corollary B.4. The value in (A.6) is now given by

Vi () = / [ (e (w1 + €2)) + 8Via (R (s — cx (wy + e))] fi (er) dew, (B.14)

where f; (+) is the p.d.f. for ¢ ~ N (O 02) . Similar to the proof of Proposition 2, I use I'; =

Y €t

V;" Ju" > 0 to define the “concavity” of the continuation value function. From (A.5), the deliberate

MPC is then given by
Deliberate __ 6R2Ft+1
t 1+ 0RT,

From the actual consumption in (B.12), we have®

(1 - \)OR Ty,

— (1 =\ Deliberate __
¢t ( t) ¢t 1 + 6R2Ft+1 9

(B.15)

where From (B.14), we have

Vi (wy) / Vi1 (Wit1)
= u (¢ (wy + € 1—¢)) 0R——————= €;) dey,
o, / P (cp (wy +€)) + (1 — @) Dy fi (&) de
6, = 86572’*). Since ¢ (+) is linear with quadratic utility, ¢¢ does not depend on ;.
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where wy 11 = R (w; — ¢; (wy + €)) . The recursive formulation of I'; is then given by

Ty = (¢)> + (1 — ¢)° T\ 110 R

_ (BRTi)” |, Ry
1+6RM " 14+6RT

We have I'; increases in {)\Hk}f:_g_l. Corollary B.4 then follows.

B.6 Diagnostic Expectations

To follow closely Bianchi, Tlut and Saijo (2023), I use the three-period example with quadratic
utility in Section 1. In the final period ¢ = 2, as in (3), the consumer consumes out of all her
remaining saving, ¢ (wy) = ws. In the middle period ¢t = 1, a higher saving w; triggers more
vivid memories of good times for the consumer, which leads her to become overly optimistic about
co. On the other hand, a lower saving w; triggers more vivid memories of bad times for the
consumer, which leads her to become overly pessimistic about ¢,. Mathematically, the consumer’s

consumption ¢; (wq) at t = 1 is given by

u' (er (wn)) = EY [u' (ca (ws))] (B.16)
where EY [-] captures her diagnostic expectation given by’

E ey (w2)] = (1 +6) ¢a (ws), (B.17)

and 6 > 0 measures the degree of over-reaction in expectation, i.e., the representativeness distor-

tion. Together, we have
1+6

240

In other words, since the diagnostic expectation at ¢ = 1 about ¢y over-reacts to saving changes

C1 (wl) = w1. (B18)

in wy, consumption ¢; also over-reacts to saving changes. Based on (B.18), one can then define
the deliberate consumption at ¢ = 0 as in (5). As a corollary to Proposition 1, future diagnostic

expectations increase the current MPC.

Corollary B.5. The current MPC ¢Petiberate strictly increases with the degree of future diagnostic

expectations 0.

"The case studied here corresponds to the “distant memory” J > 2 case in Bianchi, Ilut and Saijo (2023). That
is, the reference point for EY [-] is invariant to the shock A and decisions at ¢ = 0. It is instead given by the pre-shock
outcome ¢g = we = 0 in Section 1.
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The result can also be easily extended to the concave case in Proposition 2. This is because di-
agnostic expectations are precisely about belief over-reaction to shocks, while there are no mistakes
in the overall expectations level. As a result, Proposition 2 applies.

As discussed in the main text, the essence of the high-MPC result is that the current self
thinks that her future consumption will deviate from what she deems optimal. For the belief-
based distortion considered in Corollary B.5, such perceived dynamic inconsistency comes in the

form of violations of the law of iterated expectations. From (B.17), we can see the violation easily:®
Eg [EY [e2 (ws)]] = (1 +0) B [e2 (w2)] # Eq [z (w2)].

Proof of Corollary B.5. From (4) and (B.18), we know \ = —%. And Corollary B.5 follows

from Proposition 1.

B.7 Hyperbolic Discounting

My framework can also accommodate hyperbolic discounting (e.g. Laibson, 1997; Barro, 1999;
Angeletos et al., 2001; Harris and Laibson, 2001). Let me start with the case with commitment
devices, e.g., the original Laibson (1997) and Angeletos et al. (2001). This case only introduces
mistakes in response to saving changes and will map to Proposition 2.

Specifically, the consumer can put her saving in illiquid assets with costly withdrawals to
avoid over-consumption driven by the present bias. In absence of shocks, she can achieve optimal
consumption through this commitment device. That is, (15) holds. On the other hand, in response
to shocks, the commitment device no longer prevents her from consuming sub-optimally. In this

case, a presently biased future self t’s consumption will be given by
Ct (wt) = Et + ]_ . (U)t — wt) y (Blg)

for all w, in a neighborhood of ;.
Given (B.19), I can define the deliberate consumption rule cPeiPerate (y,) as usual. As a corollary
of Proposition 2, mistakes in future consumption driven by future present biases will necessarily

increase the current MPC.

8The “recent memory” J = 1 case in Bianchi, Ilut and Saijo (2023) instead does not break law of iterated
expectations and does not lead to perceived dynamic inconsistency. This is because, in this case, the reference point
for EY [-] moves with decisions at ¢ = 0.

9To derive (B.19). First, consider a small positive deviation of w; away from w,. Because v’ (¢;) = 6V’ (w41) ,
u' (€) > B0V’ (wy41) for all By < 1. As a result, present bias will prompt self ¢ to consume out of all the positive
deviation w; — w; and (B.19) holds. Second, consider a small negative deviation of w; away from w;. Because of
the costly withdrawals from the illiquid assets, self ¢ can only use ¢; to absorb the negative deviation w; — w; and
(B.19) again holds.
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Corollary B.6. Given any strictly concave utility functions u and v, (15), and the hyperbolic-

. . . Deliberate — acgelibemm(ﬁ’o) Frictionless
discounting future consumption rules (B.19), ¢ =g 2

1s the frictionless MPC' at wy.

Frictionless
, where ¢,

Now let us turn to the plain vanilla beta-delta model without access to illiquid assets as
a commitment device (Barro, 1999; Harris and Laibson, 2001). Here, hyperbolic discounting
leads to both mistakes in response to saving changes and mistakes in overall consumption levels.

Specifically, the actual future consumption rule of self ¢ is given by
¢ (wy) = arg max u (cr) + 66 Vg1 (R(wy — 1)), (B.20)

where 3; € [0, 1] captures self ¢’s present bias, which leads to both types of mistakes. Both the
focused high-MPC channel in Proposition 2 (because of future mistakes in response to saving
changes) and the precautionary saving channel in Proposition 3 (because of mistakes in overall
consumption levels) are at force. With CRRA utility, this case maps to the multiplicative case in

Proposition B.1.

Corollary B.7. When u(x) = v (z) = %, the hyperbolic discounting case in (B.20) is nested
by Proposition B.1. When v < 1, the current MPC ¢fetiberate jncreases with future selves’ present

. . T-1
bias, i.e., decreases with each {f;},_ -

Similar to the discussion after Proposition B.1, when the utility function is not that concave
(EIS>1), the high-MPC channel focused in the paper in Proposition 2 dominates and future
mistakes still unambiguously lead to high MPCs. When the utility function is very concave (EIS<
1), the precautionary saving channel may dominate. This is consistent with the result in Maxted
(2022).

Proof of Corollary B.6. This follows directly from (B.19) and Proposition 2.
Proof of Corollary B.7. From (B.20), we have
u' (e (wy)) = B,RV,yy (R (wy — ¢4 (wy))). (B.21)
From (A.5), we have
o (e 1)) = SRV, (R (= DT 1)) B2)

Comparing (B.21) and (B.22), we have:
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¢t 5t w ¢Dehberate

Corollary B.7 then follows directly from Proposition B.1.

B.8 Stochastic Epsilon-mistakes

Here, we study stochastic mistakes that do not bias the consumer’s response to saving changes in a

particular way. That is, A, """ A/ (0, 02) in (16). Define the deliberate consumption cPeliPerate (

wt)
as usual given (16). Similar to Proposition 2, future stochastic mistakes in response to saving

changes lead to higher current MPCs.

74 . Deliberate (7,
Corollary B.8. If \, "% A (0,02), ppetiterate = 8006—wo(wo) increases with the variances in future
selves’ stochastic mistakes, o2, fort € {1,--- | T — 1},

This result means that, even if future consumption’s response may be correct on average,

stochastic mistakes in response to saving changes still increase current MPCs.

Proof of Corollary B.8. This case is not directly nested in Proposition 2, as the actual con-
sumption rule is stochastic. But the proof is essentially unchanged.

The value function in (A.6) is now given by

Vi (wi) = By [u (e (wr)) + 0Vigr (R (wi — ¢ (wy)))]

where F; [] averages over the potential realizations of As. The deliberate consumption in (A.5) is
unchanged.
In the proof of Proposition 2, the deliberate MPC is still given by (A.12), but (A.13) becomes

eliberate 2 eliberate u- c
Iy = EM (le t( _)\t)) +(1_ ?lb ' (1_/\t)) Ft+15R2 u//((tCJtr)l)

2
ORPT, 4 i) ; (6R2Ft+ T (C{*;))

LRI R, e

As a result, I'; increases with {airk}::_é_l. Corollary B.8 then follows directly from (A.12).
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