Econometrica Supplementary Material

SUPPLEMENT TO “A NEWS-UTILITY THEORY FOR INATTENTION AND
DELEGATION IN PORTFOLIO CHOICE”
(Econometrica, Vol. 86, No. 2, March 2018, 491-522)

MICHAELA PAGEL
Columbia GSB, NBER, and CEPR

APPENDIX A: NEWS UTILITY IN STATIC PORTFOLIO THEORY
A.1. Proof of Lemma 1

START WITH u(c) = log(c) AND CONSUMPTION IS C = W (R/ + a(R — R’)) ~ Fc. Thus,
the agent’s maximization problem is

C 00

E[IOg(C)Jrn/

—00

(log(C) —log(c)) dFc(c) +n)\/ (log(C) —10g(6))ch(C)],
C
which can be rewritten as
E[log(C) + (A — 1)/ (log(C) —log(0)) ch(c)}
C

because expected good news and bad news partly cancel. I approximate the log portfolio
return log(R’ + a(R— R) by r/ + a(r — /) + a(1 — oz)"?2 (as in Campbell and Viceira
(2002) among many others). Thus, log C =logW + log(R’ + a(R — R")) ~logW +r/ +
a(r —r') + a(l - a)%z ~ NlogW + 1/ + a(p — "72 - +al - a)";,azo-z) as r ~

N(u — "72, 0?). Let me denote the cumulative distribution function of by F,. In turn,
I can rewrite E[n(A — 1) fcoo(log(C) —log(c))dFc(c)] as

E|:n()\ -1 /Oo(ar —ar) dF,.(?)i|

(as all constant terms will cancel). I then denote a standard normal variable by s ~ F, =
N (0, 1) and thus

E|:n()\ - 1)/ (ar — ar) dF,(?):| = oza'E|:n()\ - 1)/ (s—13%) dFs(§):|.
In turn, I can rewrite the maximization problem as
0_2 0_2 9]
r —|—a<,u -5 - rf) +a(l - a)7 + aaE[n(x\ — 1)[ (s—35) dFs(i)}
with the first-order condition given by

/.L—I’f_aa-2+UE|:n()\—1)/OO(S—§)dFS(§)i| =0,
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which results in the optimal portfolio share stated in Equation (2) if 0 < o*. If the ex-
pression (2) would be negative, then «* = 0. This can be easily inferred from the max-
imization problem and the fact that expected news utility is negative in the presence of
uncertainty, that is, whenever « # 0, and expected consumption utility would be lower if
a < 0as u > r/. Thus, the agent would always prefer a = 0 over a < 0. The second-order
sufficient condition is given by —a? < 0, which implies that «* is a global maximum. The
news-utility agent’s optimal portfolio share is

M—rﬁ+EPﬂA—1{/ﬁy—ﬂdEGq

0_2

o=

Now, let me redefine u 2 hu, o 2 Vho, and r/ 2 hr/. The optimal portfolio share is
given by

worl 4 %aE[n(/\— D[ e-9dre)]

0_2

o=

Samuelson’s colleague and time diversification: As can be easily seen, as lim % — 00 as

h — 0, there exists some 4 such that u —r/ < —%O'E[‘f](/\ -1 fsoo(s —5)dF,(3)] and thus
a=0. As a > 0 only if

p—r!

>—E{MA—1{/MQ—§MMXQ}>Q

<0

In contrast, o* > 0 whenever w > r/. On the other hand, a > 0 for some # if 7 — oo, then

lim % — 0 and a — . Furthermore, it can be easily seen that 2 > 0.

APPENDIX B: DERIVATION OF THE DYNAMIC LIFE-CYCLE
PORTFOLIO-CHOICE MODEL

B.1. The Monotone-Personal Equilibrium

I follow a guess and verify solution procedure. The agent adjusts his portfolio share and
consumes a fraction p, out of his wealth (if he looks up his portfolio) and a fraction p™
out of his wealth (if he stays inattentive). Suppose he last looked up his portfolio in ¢ — i,
that is, he knows W,_;. And suppose he will look up his portfolio in period ¢ + j; but is
inattentive in period ¢. Then, his inattentive consumption in periods t —i+1to t 4+ j; — 1
isgivenby (fork=1,...,i+j—1)

Ci o= (Wi — G (RY) i

1—itk t—itk
and his consumption when he looks up his portfolio in period ¢ + j; is given by
CH—j] = I/‘Vt+j|pl‘+j1

i+j1—1 Cin' i i+j1 i
= (I’Vzl —C_i— Z Z—Hk) ((Rf) "ty (l_[ R, iyj— (Rf) 1>>pt+j1
j=1

= (RY
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i+j1—1 i+]1 o
=W_(1-p,._ ¢)<1 - Z Pz l+k)( Rf o +oa t(l_[Rt i+j (Rf)lﬂl>>Pt+j1-

Jj=1

Now, suppose the agent looks up his portfolio in period ¢ and then chooses C; and «,
knowing that he will look up his portfolio in period ¢ + j, next time. I first explain the op-
timal choice of C,. First, the agent considers marginal consumption and contemporaneous
marginal news utility given by

W(CH(L+nF(r) - F(rip) + mA(1 = Fo(r) - Fo (i)

To understand these terms, note that the agent takes his beliefs as given, his ad-
missible consumption function C, increases in r, + --- 4+ r,_;;; such that Fg’(C,) =
Fr(rt) o 'Fr(rt7i+1)7 and

Ct
(9(1]/ (u(C) —u(x)) dF; ' (x) + 77)\/
—o0 C
JC,
= u'(Cz)(TIFé,_i(Cz) + 77)‘(1 - Fét_’(c,)))

o0

(u(C)) — u(x)) ng,i(x)>

Second, the agent takes into account that he will experience prospective news utility over
all consumption in periods ¢+ 1, ..., 7. Inattentive consumption in periods ¢ + 1 to ¢ +
ji — lisas above givenby (fork=1,...,j,— 1)

Clhye = W, = CO(RY) bl
and thus proportional to W, — C,. Attentive consumption in period ¢ + j; is given by
Corjy = Wiijy pesjy

j1—1 Cm J1 .
(I/Vt C,— Z t+k )( —|— a, (HR[” - (Rf)h>)l)z+j1

j=1
=W, —-C) < Z pt+k> < Rf +a (HRIH Rf)“>>Pt+j1
Jj=1
and thus proportional to W, — C,. In turn, prospective marginal news utility is

ji—1
k tt—i j Fhi- z
J (7 Z B n(wact)(Rd)kpj" Ty Z p'n C:+j )
k=1

J=h

aC,

_ dlog(W, —

3c Z BI(NF,(r)) - Fo(rieiv)) + mA(L = F,(r)) - Fo(ri_i41))).

j=1

To understand this derivation, note that the agent takes his beliefs as given, future con-
sumption increases in today’s return realization, and the only terms that realize and thus
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do not cancel out of the news-utility terms are W, — C, such that Fé;?,ic,(Wt -C) =
F.(r)---F.(ri_i;1), whether future consumption is inattentive or attentive. As an exam-
ple, consider the derivative of prospective news-utility in period ¢ + 1

—i * d _in —i
B ) OB [ BOOB(OK — COR'D) ~108(O) AE e (0
aC, B aC,
_ dlogW,~C)

°C YB(nFy e, (W, — C) + nA(1 = Fi, o (W, — C))).
t

Third, thanks to log utility, the agent’s continuation utility is not affected by expected news
utility as log(W; — C,) cancels out of these terms (it is the same in both actual consumption

and beliefs). However, expected consumption utility matters. Consumption utility beyond
period 7 + j; can be iterated back to ¢ + j; wealth which can be iterated back to W, as

log(W; — C, — I S5k) =log((W, — C)(1 — Y17 pin,,)) such that

T—t
(72 BfE,[log(Cz+j)] o"log(W C) T—t T—t
j=1 _ o I =—u - !
aC, B aC, ,Z_;B - Ct);B.

Putting the three pieces together, optimal consumption (if the agent looks up his portfolio
in period ¢) is determined by the following first-order condition:

W (CHA+MF(r) - Fo(ri) + mA(1 = Fo(r) - Fo(ri_isn)))

T—t
—yu (W, = C) Y B(nF.(r)+ Fo(reiz) + A1 = F,(r) -+ Fo(risin)))

j=1
T—t

—u(W,—C)Y B

j=1

=0.
In turn, the solution guess can be verified:

C, |
S, = |
w, P 1+gﬁg+'y(nF,(r,)...F,(r,7,~+1)+n/\(1 —F(r) - Forii))

L+ nF(r) - F(rip) + mA(1 = F.(r) - Fo(ri-i01))

=1

The optimal portfolio share depends on prospective news utility in period ¢ for all the con-
sumption levels in periods ¢ + j; to T that are all proportional to W,.;, (i.e., determined
by «,). Moreover, the agent’s consumption and news utility in period ¢ + j; matters. How-
ever, consumption in inattentive periods ¢ to ¢ 4+ j; — 1 depends only on W, — C,, which
is not affected by «,. Moreover, «, cancels in all expected news-utility terms after period
t 4 j;. Thus, the relevant terms in the maximization problem for the portfolio share are
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given by

T—t—j;

T—t—ji
J1 tt i J1 . t+j1, t l+]1 t
vB : : B n C/ﬂ +-r + B"E: |:n(cl+ll’ FCH/ +v Z B n Ct+]1+7

T—1—j;
+BhEt|: Z B’ log(ct+j1+r):|-

=0

The derivative of the first term is
T—t— j]
] t[ i
[?yﬁl Z B Ct+j1+7'

Jda,

T—1—j

=ji(m—r" —a,0®)yp" > B (nF.(r) - Fi(rieiv)) + mA(L = Fo(r) -+ Fo(riei))).-

To illustrate where the derivative comes from,

log(C.yj,) =10g(Wis ), pivjy)

J1—1
:log<(I/VZ - Ct)( Zpt+;) ( Rf n + o <l_[Rt+j Rf) ))pl+j1),
j=1

thus the only term determined by «, is log((R/)"" + a,(]_[j?:l Rij — (RO ~ jir! +

at(Z?: e — i) 4 e (1 — at)%2 and the agent takes his beliefs as given with future
consumption being increasing in this period’s return as in the derivation of the consump-
tion share above).*! Moreover,

Ji—1 ) A
Cllj =W — C)( Zm,)( (R)" +at<]_[R[+, Rf)“>>(1—p,ﬂl)de;';M;

Jj=1

thus, the only term determined by «; are log((R/)’t + oz,(]_[;l:1 R,;; — (R')’)) and be-
liefs are taken as given. Analogously to above, marginal prospective news utility is com-
posed of the derivative M and the news-utility terms (prior beliefs are taken
as given and thus drop out) determined by the weighted sum of n and nA. Thus, in
the derivative, the term j;(u — /' — a,0?) is left and the integrals are determined by
F Ll — F(r)-- - Fo(r, i+1). Thus, only the sum Z o B7 remains in the derivative.

t+/1 +1

3Note that, if Rtﬂ log-normally distributed, then H;':IR,H is distributed log-normally with up =
S br, =i ) and o =X 0 =jio”.
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In turn, the derivative of the continuation value is

T—t—j T—t—j
B o ) 0 2 () | | B ]

=0

Jdoy

_Bh(l_{_fy Z IB>\/—0'E|:17(/\—1)/ (S—S)dF(S)i|

T—t—j;

+8" Y Bii(w—r - a0?),

=0

as all terms in expected news utility cancel except «;, Z;Ll Tryj = a,\/j_l os and all terms in

expected consumption utility drop out in the derivative except j(u — r/ — a,0?). Alto-
gether, the optimal portfolio share is given by

T—t—j
(1+y Z B)
ﬁ [(/\ 1)/ (s — s)dF(s)]

T—t-j
3/‘1 ZBT

L+ y(nF(r) - Fr(rip) + A1 = F.(r) -+ Fo(rizi1)))
- .

Ji

p—rl+

oy =
o
This is an optimum only if «, > 0; if @, < 0, the agent would choose «, = 0 instead. This
can be easily inferred from the maximization problem and the fact that expected news
utility is negative in the presence of uncertainty, that is, whenever «, # 0, and expected
consumption utility would be lower if a; < 0 as w > r/. Thus, the agent would always
prefer @, =0 over a, < 0.
If the agent is inattentive in period ¢, his consumption is determined by the following
first-order condition:

T—t—j; i+j1— 1Cun 1
u'(C) Z B u ,< Wi i—Cri— Z “+k) i =0.

= (R (R

The term concerning consumption in period ¢ is self-explanatory. The terms concerning
consumption from periods ¢ —i to £+ j; — 1 drop out as they are determined by the solution

guess C" = (W,_; — C,_;)(RY)'p". The terms concerning Consumption from period t+ ji
on are all proportional to log(W,,;, ), which equals log(W,_; — -yt (;zd’)*,f) plus

the log returns from period ¢ — i + 1 to period ¢ + j;, which, however, drop out by taking
the derivative with respect to C:" thanks to log utility. Accordingly,

gy 1 1
T e
Wii—Cri— Z —"

= (RY)
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T—t—j; 1

— J1+T
= in Z '8 i+j1—1 ’

= 1- Z pt i+k

-~

j1—1

in 1 in
oL (1—zp, ,-+k—zpl+k).
k=1

1+ Z '3.11+T k=1
7=0

The set of final p that are determined by this recursion will only depend on the value
of B. For B = 1, for instance, the optimal inattentive consumption share p" is the same
for each period as can be seen easily:

o 1 1—1
py = T Ty <1_Zpt i+k Zpt+k
1+ Z gt

1 -1 n-to ‘
= 1— m in — pin
1+T—t—]1+1( ;pz—wk ;pt+k Pi_1

so that

1 . . . 1
1 _ . _ 1 m _ . _ 1 m m B
(1-G=Dp—=Gi—Dp") = p) =T

P =1—|—T—t—j1+1

And the solution guess (C" = (W,_; — C,_;)(R?)'p™") can be verified. The agent does not
deviate and overconsume in inattentive periods # — i + 1 to ¢ — 1 so long as the bad news
from deviating outweighs the good news from doing so, that is, u'((R%)*pi pli)d+m) <
B (RSP e )L+ ymh) = W () (L4 m) < BIRD U (P, ) (1 +yn) for
k=1,...,i—2and j=1,...,i — k — 1. In the derivation, I assume that this condition
holds so that, in inattentive periods, the agent does not deviate from his consumption
path and does not overconsume time inconsistently. For BR? ~ 1 and given thatp", , ~

Pk .j» this condition is roughly equivalent to A > %

B.2. The Monotone-Precommitted Equilibrium

Suppose the agent has the ability to pick an optimal history-dependent consumption
path for each possible future contingency in period zero when he does not experience any
news utility. Thus, in period zero, the agent chooses optimal consumption in period ¢ in
each possible contingency jointly with his beliefs, which of course coincide with the agent’s
optimal state-contingent plan. Additional details about the derivation can be found in
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Pagel (2017). The optimal precommitted portfolio share is

T—t-j
(o2 e) -
=1 io-E[n(A—D/ (s —5) dF(§)}

—— ;
B Z B"
=0

o L+ yn@ —D(1 = 2F,(r) - F,(r-i11))

t 2
(o

J

p—rl+

Moreover, the optimal precommitted attentive and inattentive consumption shares are

1

A+ynA=D(1=2F(r) - F.(rii41))
1+ ZB L+ =11 =2F(r) - Fo(riis1))

=1

c_
p: = T—t

and

1 i-1 ji-1
cin __ cin cin
py = T—1—j, 1- § Picivk — E :pt—i+k .
k=1

1+ 3 gt
=0

APPENDIX C: PROOFS OF THE DYNAMIC LIFE-CYCLE PORTFOLIO-CHOICE MODEL
C.1. Proof of Proposition 1

If the consumption function derived in Appendix B is admissible, then the equilibrium
exists and is unique as the equilibrium solution is obtained by maximizing the agent’s
objective function, which is globally concave. Moreover, there is a finite period 7 that
uniquely determines the equilibrium. The derivative of the agent’s maximization problem
for attentive consumption (see Appendix B.1) in any period ¢ is given by

u/(Ct)(l +nF.(r) - F(riig) + 77)\(1 —F.(r)-- 'Fr(rt—i+l)))

T—t
—yu' (W, - C)) Z,Bj(nF,(rt) o F(roi) + 77/\(1 —F.(r)-- 'Fr(rt—i+1)))

j=1
T—t

—u(W,—C) Y B =0.

j=1

Note that y Y[ B/(nF,(r,) -+ F,(ri_iz1) + nA(1 = F,(r,) -+ F,(ri_i;1))) and Y. B/ are
constant in C, and positive. In turn, the sufficient condition for an optimum is

u"(C,) positive const. + u” (W, — C,) positive const. < 0,

1 ..
W —CP positive const. < 0,
t

—— Ppositive const. —
C W, -

t
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which is always true. Equivalently, the derivative of the agent’s maximization problem for
inattentive consumption as derived in Appendix B.1 in any period ¢ is given by

T—t—jy i+j1— 1Cvm . 1
u Cin _ Bj1+ru/ W—i _ C—i _ t—i+ ,‘ =O,
O e
1 ‘& 1 L
@ A O R an VR
We_i—Ci— ; (Rd) - - Z 1+k

which is always true. In turn, this derivative has a unique point at which it equals zero,
which is the global maximum as the maximization problem is concave. In turn, it has to
be ensured that the consumption function is admissible by the condition that o > o7.
For attentive periods, ¢ is implicitly defined by the log monotone consumption function
restriction J(r’:fgif;ll) >0 as

log(C,) = log(W;) + log(p,)

n

i—1
= lOg<I/Vt, — Ct—i — Z M) + lOg(Rp)
= (RY)

+log( ! )
- TZ g LY () Fi(risn) + nM1 = F ) - Fri))
=1 1 =+ nFr(rt) o 'Fr(rtfi+l) + 77)\(1 - Fr(rt) o 'Fr(rtfz#l))

as
dlog(R7) alog((Rf)i + o, (R Ri_it1 — (Rf)i)) IR, Ri_iy1)
a(rt_f—."—'_r[—i) B (9(R[".Rt—i+1) (9(r[+."+rt—i+1)
. 1 IR, -+ Ry iy
- (Rf)i +a (R Risipy — (Rf)i) Tt Fizi1)
B 1 1
(R) +as(Re- R — (1)) 7I08R - Rir)
IR, - ‘Rt—i+1
—a, Rz e Rz—i+1

(R + @R Resos — ()

Tt : dlog(pr) Ri-Ry_it1 * e
th.e .restrlctlons are equlvalf.:nt' 0 S T R e R Ry R then o7 is im
plicitly defined by the restriction

dlog(p,) &(Fr(rt)"‘Fr(rt—iH)) R, Ri_in

> =0 - —
AF,(r) - Fr(risip) 9+ + 1) (R") +a,y(R,---Riiy1 — (R)')
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: A(Fy (re)Fr(ri—iy1))
noting that =Zr=——r==0= I 0 but

dlog(p,)
I(F,(r) - Fo(rieip))
T—t
1=ymA-D> g
=1

(L4+nF. () - Fo (i) + mA(L = (1) - Fo(r i)

: +§ g LE YO o) £ A (L= B - Fin) ’
L+ 0F (1) Fo(ran) + nA(L— Fo(r) - Fy(reir))

Increasing o unambiguously decreases

AF,(r) - F(ris)) _ 9Fogr,r, m)(log(R *Ri_i11))
A+ +r_in1) 0710g(Rt R _it1)

—flog(R, ‘R;_ ,+1)(10g(R t 1+1))

Moreover, increasing o decreases F,(r,)---F,(r,_;;) which increases nF,(r;)--- X

F,(ri_is1) + nA(1 = F.(r,)--- F.(r,_i+1))) and decreases —#ﬂm Thus, there ex-

ists a condition o > o7 for all ¢+ which ensures that an admissible consumption function
exists.*> Moreover, because the consumption share in inattentive periods is constant, inat-
tentive consumption C;" is necessarily increasing in W,_; — C,_; and thus r,_; +- - - +7,_;_j 1

Ipr_i IA—ps—i) :
(as 5 t— ORI 0 and thus FomTr— 0). Finally, the agent would not choose

a suboptimal portfolio share to affect the attentiveness of future selves because the agent
is not subject to a time inconsistency with respect to his plan of when to look up his
portfolio so long as the agent is not subject to time-inconsistent overconsumption in
inattentive periods. The agent does not deviate and overconsume in inattentive peri-
ods if the parameter restriction A > l + A holds with A determined by the following
inequalities: u/(C",, )(1+ n) < p/u’ (Ct irk+;) (1 +ymA) such that u ‘(P +m) <
(B/Rd)/u (p™ z+k+])(1 +ynA) fork=1,...,i—2and j=1,...,i — k — 1. Given that
Pk (B/RYY ~ p" . i,;» A s small. This condition ensures that the agent is not going to
deviate from his inattentive consumption path in periods t — i 4+ 1 to ¢t — 1, because the
bad news from deviating outweighs the good news from doing so in all inattentive periods.
In turn, in inattentive periods, the agent does not experience news utility in equilibrium
because no uncertainty resolves and he cannot fool himself.

C.2. Proof of Corollary 1

The proof of Corollary 1 in the dynamic model is very similar to the proof of Proposi-
tion 1 in the static model. Please refer to Appendix B for the derivation of the dynamic

portfolio share; redefining u 2 hu, o 2 vho, r’ £ hr/, and B £ B", the optimal portfolio

32If o < o7 for some ¢, the agent would optimally choose a flat section that spans the part his consumption
function decreases. In that situation, the admissible consumption function requirement is weakly satisfied and
the model’s equilibrium is not affected qualitatively or quantitatively.
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share (in any period ¢ as the agent has to look up his portfolio every period) if 0 <, <1
can be rewritten as

T—t-1

I+y > B .
%Et[n()\—l)/ (S—§)dF(§)]
Z Brh s
w—r'+—o =0
h 1+ y(nF,(r) + nA(1 = F.()))

0_2

o =

Samuelson’s colleague and time diversification: As can be easily seen, lim 4 — 00

T—t—1 prh
. 1+ i .
as h — 0 whereas lim ;TZ, 1135 M) a5 b — 0, there exists some A such that
1 T—t—-1 ThT:
i %E;[n(A—l)[ﬁs—s)dF@)]
_pf _~h 7=0 — s
p—r>—"c Ty FGIT A A=F e and thus «, = 0 for any ¢. In contrast, &® > 0

whenever w > /. On the other hand, «, > 0 for some 4 as if 4 — oo, then lim % — 0,

. 1+ T—t—1 prh . . .
lim e PT 1, and a, — «*. Furthermore, it can be seen that % > 0 since

21;6*137/1
T—1-1
1+y B™
a vh Z
ohh T
Z BTh
7=0
. T—t-1
— h—Jhlty Z B™
_2vh =1
- h? T—t-1
Z BTh
=0
T—t—1 T—t—1 T—t—1 T—t—1
y Y log(Bkp* Y~ g — N log(B)TB”‘(lJrV > B"’“)
+ ﬁ k=1 =0 =0 =
h T—t-1
<0

-
if B = 1. The first term is necessarily negative as f <0= zlﬁh —Vh<0= th<h

Th
which is multiplied by ;sz,%llﬁj > (. Moreover, if 8 ~ 1, the first negative term will
=0
T—t—1 prh
necessarily dominate the second term as log(8) ~ 0. Moreover, % decreases in

T — t if v < 1 such that «, decreases in T — ¢ while «’ is constant.
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C.3. Proof of Proposition 2

The basic intuition of the proof is as follows: the benefits to be gained from consump-
tion smoothing are proportional to the length of a period / and are second order because
the agent deviates from an initially optimal consumption path. The costs of experiencing
news utility are proportional to ~// and are first order. Thus as 4 becomes smaller, the
benefits of consumption smoothing decrease relative to the costs of news utility. More-
over, inattention has the additional benefit that the agent overconsumes less when inat-
tentive. More formally, I pick ¢ such that T — ¢ is large and I can simplify the exposition
by replacing ZZ;I’ B* with %. If the agent is attentive every period, his value function is
given by

BE L [V.(W)] = Et—1|:1 b 10g(W)] + ¢ (@),

) = BE,, [logm) Fany (1 n 7%)015 [n(/\ -0 [ 6= dF(@)]
+ log(1 —p,) + A r+a(r —rf)+a(1—oz)a—2
1 _B t 1_3 t\"t+1 t t )
+ ¢i+1(a1)i|'

Now, I show when the expected utility from being inattentive for one period is larger than
the expected utility from being attentive for all periods:

o [log(Cin) + log(Wi,1) + t!fili(oz,l)}

B
1-B

_E |:10g(W,_1 — €, 1)+ log(R) +log(p")

cr
+ -8 10g<W1 —C1— F)
+ —1 fﬁ (zrf + at—l(rt + 11— er) +a,(1— at—l)a'z) + ¢§+}(at—1)j|
>FE,_; [log(Ct) + o, (1 + 7%)0E[n(/\ — 1)/ (s —35) dF(§)}
+ P log(Wig1) + ¥, ()
1 _ ,8 t+1 t+1 t

2

. g
=E_, |:10g(I/th —C)+ rf+ at—l(rt - rf) +a, (11— akl)? +log(p/)

ta, (1 + y%)aE[n()\ - 1)[ (s —3) dF(S)}

+ log(Wi;1) + ¢§+1(at)]

1-8
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= E,_1|:r" +log(p") + : fB log(W,_, — C,_1) + 7 fﬁ log(1 - pi")

+%(2”f + o 1(”t+”t+1 —2r )+a171(1_a171)0)+¢[+1(at 1)]
P
>Et—1|:rf+at—1(rt_rf)+at—1(1 ;- 1) +log(p:)

+ o, (1 + y%)aE[n(/\ - 1)/ (s —3) dF(§)}

2
+ 1 EB log(W,_1 — Ci_y) + 1 EB (i’f +at—1(rt —rf) +oa(1— at—l)%)
2
+ 1 fﬁ log(1—p,) + 1 fB (rf +0‘t(rt+1 _rf) +a (1 _at)%> + ¢;+1(at)i|
= B[ loglof) + 12 los(1 - o)
—{—%(27‘]‘ + o 1(r;+rt+1 —2r/ )+a17|(1—6¥171)0)+¢,+1(01z 1)]

2
> E, 1[r o (n—r) + a1 —a 1) +log(p)

+ o, (1 + y%)aE[n(/\ - 1)/Sm(s - §)dF(§)}
B

1-p
B

1-8

B
1-8

0_2
<Vf+az—1(rt_rf)+at—1(1_at—1)_) + log(1—p,)

_|_

<rf+at(r,+1—r )+at(1_az) ) +l1[][+](at)}

As T — t is large, for an average period ¢ — 1 it holds that E, |[«,] & «,_; (as can be easily
seen by looking at the equation for the portfolio share that converges) such that

E._, [rd + 10g(pit“) + log(l — ) + l,[ItH(Olt 1):|

B
-8
2

o
>E,_ 1|:” + o 1( _rf)+at 1(1— a,,1)7

+log(p) + a, (1 + v%)aE[n(A ~1) / (s—%) dm)]

_|_

1 flg 10g(1 —p)+ l/’§+1(at):|~
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The agent’s continuation utilities are given by

- ey r) = BE, [loguw + fza,_l(l + 7%)015[77()\ _1) / (s —3) dm)]

+1 fﬁ log(1 = prs1) + 1 —ﬁ,e (rf + i (e — 1) + (1 — atﬂ)%z)
+ wiiham)},
W () = BE, [1og<pz+1> + at(l + 7%)0E[n()\ - Ts-9) dm)]
+ f log(1 = prs1) + — (rf + (e — 1)+ a1 - at+1)a—2>
1-8 1-B8 2
+ wimam)}.

The agent’s behavior from period ¢ + 2 on is not going to be affected by his period ¢
(in)attentiveness (as his period-¢ + 1 self can be forced to look up the portfolio by his
period-¢ self). Moreover, as T — ¢t is large, for an average period ¢ — 1 it holds that
E,_[a,] ~ a,_; such that

E,_, [‘p;;i (a_1) — ¢;+1 (az)]

—E,, [(fz —Day,_, (1 + y%)aE[n(/\ —1) /m(s —3) dF(E)H

= E._ |:rd +log(p}") + log(1 - p")

B
1-pB

+ (V2 - 2>a,_1(1 + v%) E[n()\ ~1) /w(s —5) dm)ﬂ

0_2
>FE 4 |:rf + at—l(rt - rf) + o, (1— at—l)? + log(Pt) + 1 fﬁ 10g(1 - Pt)],

which finally results in the following comparison:

E. [log(pi") +1 f 5los(1- p‘}“)}
0_2
> Et—l |:rf + at_l(rt — rf) + at_l(l — at_1)7 — rd

>0 in expectation and increasing with i

+log(p,) + log(1—py)

B
1-8

+@2- \/E)a”(l + y%)aE[n(A -1 /oo(s - E)dF(E)H.

<0 and increasing with v/
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In turn, I can prove that the agent will be inattentive for at least one period if &7 < A
(redefining u 2 hu, o 2 Vho, r' 2 hr!, and B £ B"). If 1 decrease h, I decrease the
positive return part, which becomes quantitatively less important (as it is proportional
to h) relative to the negative news-utility part (as it is proportional to v/4). Moreover,
the difference in consumption utilities speaks towards not looking up the portfolio, too,
that is, E,_[log(p™) + 15 log(l p)] — E,illog(p:) + 5 log(l - p,)] > 0 for any h.
The difference in consumptlon utilities is positive because 1og(p )+ 15 log(l p") is
maximized for pi" = ﬁ, which corresponds to the standard agent’s portfoho share as
the agent is inattentive fBor just one period. The intuition for this additional reason to
ignore the portfolio is that inattentive consumption is not subject to a self-control problem
while attentive consumption is. Furthermore, /4 affects the prospective news utility term
via 1+ yﬁ. However, as % increases if & decreases, this will only make the agent
more likely to be inattentive. Thus, I conclude that the agent will find it optimal to be
inattentive for at least one period if # < A. It cannot be argued that the agent would
behave differently than what is assumed from period ¢ 4+ 1 on unless he finds it optimal
to do so from the perspective of period ¢ because the agent can restrict the funds in the
checking account and determine whether or not his period-¢ + 1 self is attentive.

In turn, if I increase 4, I increase the positive return part, which becomes quanti-
tatively relatively more important than the negative news-utility part. Increasing /4 im-
plies that the difference between the positive return part and the negative news-utility
part will at some p01nt exceed the difference in consumption utilities E, ;[log(p™) +

B log(l pM1—E, i[log(p,) + £ 173 log(1 — p,)], which is positive as shown above. More-
over any increase in the difference in consumption utilities due to the increase in £ will
be less than the rate at which the difference between the return and news-utility part in-

creases if 4 becomes large. The reason is that an increase in / will result in a decrease in
h

L p
B as 1-gh __ p"log(B)
1-B Jh - (1_511)2 B

fully determines p™™ and p,). Thus, I conclude that there exists some 4 > h such that the
agent will find it optimal to be attentive in every period.

B and thereby a decrease in which goes to zero as & — oo (and %

C.4. Proof of Proposition 3

Please refer to Appendix B for the derivation of the dynamic portfolio share. The ex-
pected benefit of inattention (as defined in the text) is given by

T—t
- <~fiE[a,i] (1 +y) BT)
=1
T—t—j;

+ B (Vi Ela] — Ela1y/ji + i <1+7 Z B ))cTE[n(/\—l)/ (S—S)dF(S)}

and is always positive if £ [a, i1~ Elay], which is necessarily the case if 7 — ¢ is large. As

1 T
can be easily inferred, % and thus «,_; is converging as 7' — ¢ becomes large and

thus decreases quickly if T tis small. Therefore, towards the end of life, a, decreases

more quickly, that is, %EZ;M < 0, and the expected benefit of inattention is lower if
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Ele, ] > Ele,]. If T — ¢ is large, the benefit of inattention is lower if «,_; > E[e,] and,

MOTeover, ﬁ < 0. Thus, the benefit of inattention is low if r,_; + -+ +r,_;_j11 is
ATt

low and thus «,_; is high.

C.5. Proof of Proposition 4

I start with the inattentive marginal propensity to consume (MPC) out of disposable
i1 Cin

wealth, S noting that Wr = (W,_; — = Y ) (RD = Wi = Co) (R —

o C‘“, +,((R" )=k, For B =~ 1, the inattentive consumption share p™" is the same for each
perlod within each inattention spell as can be seen easily:

in 1 o
py = T—i—j, (1_2131 i+k Zpt+k

1+ Z Bt =

1 il ) |
- . Zpt e D Pl = ol
1+T—t—]1+1< —

so that
1 (1 (l 1) in ( 1) in) = in __ 1
pt 1+T—t—]1+1 P Ji P pt_T—t-i—l.'
In turn, noting that C" = (W,_; — C,_;)(R%)'p", one can compute M.m
W, — C_)(RY) p
— (Wi — t—i)( ) Pi,n; k i
J I/Vt—i_czfi_z NG = (Rd)
p (R7)
_ Wi —C)p/ _ T—t+i
- o ] (i in 1
Wi —Cp(l— (i =Dp}") ( o) _t+l)
p 1
_ T—t+i _ 1
5 T—t+i—i+1 14Tt
T—t+1i

In contrast, when the agent is attentive,
aC, 1

ow, "= L+ y(MF () - Fo(ran) + mA(L— Fo(r) - Fy(reinn)))
L+ nF.(r)- F(rinm) + 77)\(1 = F.(r)-- 'Fr(rt—H»l))

1+(T—1)
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: ion AEYOE GO Fr (i) AA=Fr ) Fr (1 1))
The two MPCs differ by the fraction X P IS Yy I Ty P TR 1 whenever

JC, aCin
9C o 9
l;I’V[ &VI/IIH

v < 1 such that

C.6. Proof of Proposition 5

Comparing the precommitted-monotone and personal-monotone portfolio share, it
can be easily seen that they are not the same for any period t € {1, ..., T — 1}.
1. The precommitted consumption share for attentive consumption is

1
p; = - ;
- TZBT (1+yn(A = D(1 =2F,(r) -+ F,(r-41)))

L+ =D)(1=2F(r) - Fo(riis1))

=1

which is lower than the personal-monotone share if y <1 as n(A — 1)(1 — 2F,.(r,)) <
nF,.(r,) + nA(1 — F.(r,))) and the difference increases if F,(r,)--- F,(r,_;;) increases. y
does not necessarily imply an increase in p¢ because n(A—1)(1—2F,(r;) - - - F,(r;_;41)) can
be negative. Thus, attentive consumption is higher only due to the differences in returns
and not due to the time inconsistency any more. In contrast, inattentive consumption
shares are the same for the precommitted and non-precommitted agent.

2. The precommitted portfolio share is

T—t—j;

Ity Y B N
ﬁE[n(A 0 [ er-p dFm}

2P
=0

1 + ’)’71()\ - 1)(2Fr(rt) o 'Fr(rt—i+1) - 1)

t 2 ’
g

i

7

which is lower than the personal-monotone share as n(A — 1)(1 — 2F,(r,)) < nF,(r,) +
nA(1 — F.(r,)) and the difference increases if F,(r,)--- F,(r,_;11) increases. As precom-
mitted marginal news utility is always lower and the gap increases in good states, there is
larger variation in it, that is, it varies from {—n (A — 1), n(A — 1)}, which is larger than the
variation in non-precommitted marginal news {n, nA}, as 2n(A — 1) > n(A —1).

3. In the precommitted equilibrium, the agent’s marginal propensities to consume are

different but not systematically so any more. From above, ;ij; is the same
Wi — Ct—i)(Rd)iPitn _ 1
i-1 d\k in 1+ T -t
Wi —Cd(R Pi_i i
(9<I’Vz—i . Ct—i - Z ! ! d(k ) t—i+k (Rd)
k=1 (RY)

In contrast, when the agent is attentive,
dC, 1
=p;= .
w, (L+ynA = D(1=2F,(r) - Fo(r i)
L+ —1)(1=2F,(r) - F(r—is1)))

1+(T -1
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. s 1+yn(A=1)(A=2F,(r)--Fr (1, i+1)) <
The two MPC:s differ by the fraction O DR oD o) 1 even if y < 1 such that

IC < aCin
Wy = (7W,i"'

C.7. Proof of Proposition 6

I simply assume that on top of facing uncertainty over the risky return R of his wealth
W > 0, the agent will receive riskless labor income Y > 0 and risky labor income Y > 0.
Thus, the agent’s consumption is C = W(R/ + a(R — R')) + Y + Y and consumption
utility is denoted by u(-). While I assume Cov(R, Y) =0, I will outline the implications
of Cov(R, Y) # 0. The joint distribution of labor income and the return R is denoted
by Fry (marginal and conditional distributions are denoted by Fy and Fy and Fyz and
Fry, respectively). To lighten notation, I initially set ¥ = 0. The agent’s risk premium
(i.e., compensating utility differential) for investing into the risky return R as opposed to
receiving the unconditional expected value E[R] = Egy[R] = [ [ RdFry(R,Y) is then
given by

= Ey[u((l —a)WR' + aWE[R]+7Y)
+n(A—1)/ u((l=a)WR' + aWE[R]+Y)
—u((1—a)WR! + aWE[R]+Y)) dFY(f/)]
- ERY[M((l —a)WR/ +aWR+Y)
+n(A—1)/ / u((l—a)WR' +aWR+Y)

—u((1 = )WR' + aWR+Y))dFgy(R, 1?)]
In turn, his marginal value for an additional increment of portfolio risk is

‘;—Z =Ey [u/((l —a)WR + aWE[R]+ Y)W (E[R] - R')
+n(A—1)/ (1—a)WR! +aWE[R]+ Y)W (E[R] — R/)
—u/((1—a)WR' + aWE[R]+ Y)W (E[R] — R')) dFy(f/)}

— Egy [u'((l —a)WR +aWR+Y)W(R—R’)

+n(A—1)/ / (1—a)WR' +aWR+Y)W(R—-R/)

—u/((1—a)WR' + aWR + Y)W (R — R)) dFy(R, f/)].
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Now, what happens if return risk becomes small, that is, & — 0:

o =77(/\—1)Ey[/oo(u’(WRf+Y)W(E[R]_Rf)
da|,_ v

—u'(WR' + Y)W (E[R] - R')) dFY(f’)}
—n(/\—l)ERyU / (WR' +Y)W(R—-R')

—W(WR' + V)W (R = R')) dFay(R, f/)].

In turn,
u'(WR' + Y)W (E[R] - R') —u/(WR! + Y)W (E[R] - R')
=u'(WR' + Y)WE[R] — u(WR' + Y)WE[R]
— (W (WR' +Y)WR! —u/(WR' + Y)WR')
and

uW(WR' +Y)W(R—-R')—u(WR'+Y)W(R-R')
=u(WR' +Y)WR - u(WR' + Y)WR
— (W (WR' +Y)WR —u/(WR' + Y)WR')
and the R/ terms will simply cancel, such that

om

e a=0 Y

= n(A—1)Ey [/oo(u/(WRf +Y)WE[R] — u' (WR/ + Y)WE[R)) dFY(f’)]

>0if u”<0

19

— (A — 1)ERy[/ / 'WR! +Y)WR —u'(WR! + Y)WR) dFry (R, Y)}

The risk premium for small risks is increased for the news-utility agent (over the stan-
dard agent’s risk premium that is zero) because the first integral is necessarily positive
and dominates the second integral, which can be negative or positive as in the second
integral the positive effect of R enters on top of the negative effect of Y. More specifi-
cally, for each value of Y for Y > Y, W (WR/ + Y)WE[R] — u(WR/ + Y)WE[R] > 0
whenever «' > 0 and u” < 0. Moreover, for any value of ¥ and Y: I can maximize
n(A — 1)ERY[fR [y W (WR + Y)WR — u/(WR' + Y)WR)dFgy(R,Y)] for any R by
picking R as low as possible, that is, R = R 4+ & with & > 0 and & — 0. In turn, for lim,_,,

it follows that

EY[WE[R] / WR' +Y)—u(WR' +7Y)) dFy(f’)}

> ERY[WR/ / 'WR' +Y) —u/(WR' +Y))dFgy(R, f/)]
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To show this, cancel W and transform the left-hand side to

E[R]/ / '(WR+Y)—u(WR +Y))dFy(Y)dFy(Y)

_E[R]/ f / W(WR'+Y)—u(WR' +Y))dFy(Y)fry(R,Y)dY dR
and the right-hand side to

o Eny| // '(WR' +Y) —u(WR +Y)) far (R, Y)deY]

= Ery /fY(Y)/ fry(RIY)dR(u (WRf+Y)—u(WRf+Y))df/}

= Egy R/ (1= FryRIY)) (W (WR' +Y) —u/(WR' +Y))d }
f / / (1= FryRIY)) (W (WR' +Y) —u/(WR' +Y))dY
x fry(R,Y)dY dR

=/OO/DOR/OO(1—FRY(RH?))(u/(WRf—i—Y)—u/(WRf+f’))dFy(f’)
—o0 J —00 Y

=X
X fRY(Rs Y) dY dR
= E[RX]

with
E[X]:/ / / (1= Fry(RIY)) (W' (WR' +Y) —u/(WR' +Y))dFy(Y)
- - Y
x fry(R,Y)dY dR,

and as E[RX] = E[R]E[X]+ Cov(R, X), the final comparison is
E[R\Ery [ / (W(WR' +Y)—u/(WR' +7)) dFY(f/)]
Y

> E[R]Egy [ / (1 - Fry(RIY))(u/(WR' +Y) —u/(WR' +7Y)) dFY(f/)}
Y —m——

<1

+C0V<R,/oo(1—FR|y(R|Y))( ‘w Rf+Y)—u(WRf+Y))dFY(Y)).

This inequality always holds if Cov(R, Y) = 0 because R and 1 — FR‘y(R|?) covary
negatively. Moreover, if Cov(R, Y) > 0, then Cov(R, [, (1— Fry(RIY)(W'(WR/ +Y) —
W(WRS +Y))dFy(Y)) is negative (if Y is high and Y >Y,thenl— FR‘Y(R|1~/) is small
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(as R is high) and w' (WR/ 4+ Y) — u/(WR/ 4+ Y) is small and positive as #/'(x) > 0 with
x > 0 is decreasing in x, i.e., u”(x) < 0).

If I instead assume that Y > 0, the above exposition does not change except that all
Y (and Y) are replaced by Y = Y 4+ Y (and Y = Y + Y). In turn, instead of looking at
the marginal value of the risk premium for an additional increment of return risk when
risk becomes small, I can look at the marginal value of the risk premium for an additional
increment of permanent labor income, that is, Y > 0, as risk becomes small. It can be
easily seen that the risk premium is decreasing in Y

am

| =n—DEy [/ (' (WR' +Y + Y)WE[R] — u'(WR' + Y + Y)WE[R)) dFy(f/)]
Y

a=0

>0 if u” <0 and decreasing in Y if "’ >0
- 1>EYR[/ [ worr + v+ vywr
R Y
—u'(WR' +Y + Y)WR) dFgy(Y, R)].
To see the positivity of the first term, for any R, uWR +Y + Y)WR — u/(WR/
+Y+Y)WRforY > Y > 0isdecreasing in Y as

I (WR +Y +Y)WR—u(WR' +Y + Y)WR)
Y
=W (WR + Y +Y)WR—u'(WR' +Y + ¥)WR <0

"

if u” < 0and & > 0 (such that u”(y) > u”(x) if y > x and thus u”(x) — u”(y) < 0). More-
over, the first term of the risk premium dominates the second term:

Jm
da a=0
ay

=n(A—1DEy [/oo(u”(WRf +Y + Y)WEIR] - u"(WR' +Y + Y)WE[R)) dFy(f/)]
Y

<0if u”>0

— (A= DEyg Uoo /Oo(u”(WRf +Y+Y)WR—u'(WR' +Y + Y)WR)dFry (Y, R)].
R Y

<0or >0
For the second term, using the same argument as above, I can rewrite

Jm

% = E[R)Egy [ / (W(WR +Y+Y)—u'(WR' +Y +7)) dFY(f’)}
Y

<0

—E[R]ERY[ / (1 - Fay (RIY))
Y ———

<1

x (W(WR +Y +Y)—u'(WR' + Y +7¥)) dFY(f’)}

<0
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- cOV(R, / (1 - Fay(RI))
Y

<0

< 0.

This inequality always holds if Cov(R, Y) =0 because R and 1 — F R‘Y(RD?) covary neg-
atively and ["(u'(WR' +Y +Y) —u'(WR' + Y + Y))dFy(Y) < 0. If Cov(R,Y) >
0, then Cov(R, [, (1 — Fry(RIY) (W' (WRF +Y) — u'(WR! + Y))dFy(Y)) is again
positive (if Y is high and Y > Y, then (1 — FR‘Y(RD?)) is small (as R is high) and
WWRI +Y)—u'(WR +7Y) is negative but closer to zero as u”(x) < 0 and increas-
ingin x, i.e., u”(x) > 0).

APPENDIX D: EXTENSIONS AND QUANTITATIVE IMPLICATIONS
D.1. Signals About the Market

Instantaneous utility is either prospective news utility over the realization of R or
prospective news utility over the signal 7 = r + & with & ~ N (0, ¢?) with the function
v given by v(x) = nx for x > 0 and v(x) = nAx. Prospective news utility over the signal is
given by

8 [ [ o) = ) dF o dE,

because the agent separates uncertainty that has been realized, represented by 7 and
F,..(x), from uncertainty that has not been realized, represented by F,(y). The agent’s
expected news utility from looking up the return conditional on the signal 7 is given by

yﬁf / v(u(e™) — u(e?)) dF,(x) dF.(y).

Thus, the agent expects more favorable news utility over the return when having received
a favorable signal. As can be easily seen, expected news utility from checking the return
is always less than news utility from knowing merely the signal. The reason is simply that
the agent expects to experience news utility, which is negative on average, over both the
signal 7 and the error &. Thus, he always prefers to ignore his return when prospective
news utility is concerned. But, the difference between the two is smaller when the agent
receives a more favorable signal. The reason is that the expected news disutility from ¢ is
less high up on the concave utility curve, that is, when 7 is high.

D.2. Numerical Solution of the Portfolio-Choice Model

The agent lives for ¢ = {1, ..., T} periods and is endowed with initial wealth ¥,. Each
period, the agent optimally decides how much to consume C, out of his cash-on-hand
X, and how to invest the remaining funds 4, = X, — C,. The agent has access to a risk-
free investment with return R’ and a risky investment with i.i.d. return R,. The risky
investment’s share is denoted by «, such that the portfolio return in period ¢ is given by
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R? =R/ + a,_1(R, — R’). Additionally, the agent receives labor income in each period ¢
givenby Y, = P,N” = P,e* with s” ~ N (0, o) stochastic up until retirement T — Ret and
P, a deterministic profile. Accordingly, the agent’s maximization problem in each period
t is given by

T—1t T—t
max| u(C) +n(C F) 4y Y Bn(F) + [Z BTU’“} }
=1

=1

subject to the budget constraint
X=X = C)RI Y, = Ay (R + a i (R = RY)) + Pre.

I solve the model by numerical backward induction. The maximization problem in any
period ¢ is characterized by the following first-order condition:

W, +y®,(nF'; (A) +nA(1 = F4 ' (AD))

u'(C) =
(€) 1+ nFEN(C)+mA(1 - FEH(CY)
with
, JC, JC ,
@, =BE, |:Rtp+1ﬁt+llu/(ct+l) + Rf+1 <1 - aXtHl )(pt+1]
i+ t+
and
, dCy1
q’; = BE, |:Rzp+1 ﬁX:_l u(Cii)
o0 dC 11
A—1 R’ —=2u/(Cpyy) —c )dF' | .
+ n( ) o ( t+1 IX 0 u(Cpy) —c kY, ’(;)C(::ll u’(CtH)(c)
’7At+1 '

+yn(A=1) (Rp D —x)dF;p g1 g (x)

1+1 t+1
A 07Xz+1 1+1 39X+l

IC1\
A L
t+1 (?Xl+1 t+1
Note that I denote ¥, = BE[Y., ) B Ussisrl, @, = BELY., S B'u(Crii)], ¥, = 2%, and
b, = %’;. In turn, the optimal portfolio share can be determined by the following first-
order condition:

P _ -
e (M A) A (1= F(A40)) + 57 =0

Y

or equivalently by choosing «, to maximize y ZTT; B'n(F é’f:) + V¥, (maximizing the trans-
formed function u~'(-) yields more robust results). I use a couple of tricks that consider-
ably improve the numerical solution and thus make a structural estimation feasible. In
particular, I assume quadrature weights and nodes for the numerical integration, use the
endogenous-grid method of Carroll (2001), precompute the marginal value functions in
the numerical solution procedures for the optimal consumption and portfolio share func-

tion to then use linear interpolation, and transform the marginal value functions %
t
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and “=% by A/ and A}, respectively, to reduce nonlinearities. More details on the

numerical backward induction solution of a news-utility life-cycle model are provided in
Pagel (2017).

D.3. Structural Estimation Details
Data

The SCF data are a statistical survey of incomes, balance sheets, pensions, and other
demographic characteristics of families in the United States, sponsored by the Federal
Reserve Board in cooperation with the Treasury Department. The SCF was conducted in
six survey waves from 1992 to 2007 but did not survey households consecutively. There-
fore, I construct a pseudo-panel by averaging participation and shares of all households
at each age following the risk-free and risky-asset definitions of Flavin and Nakagawa
(2008). In addition to the age effects of interest, the data are contaminated by potential
time and cohort effects, which constitutes an identification problem as time minus age
equals cohort. In the portfolio-choice literature, it is standard to solve the identification
problem by acknowledging age and time effects (as tradable and non-tradable wealth vary
with age and contemporaneous stock-market happenings are likely to affect participation
and shares) while omitting cohort effects (Campbell and Viceira (2002)). In contrast, in
the consumption literature, it is standard to omit time effects but acknowledge cohort
effects (Gourinchas and Parker (2002)). I employ a new method, recently invented by
Schulhofer-Wohl (2013), that solves the age-time-and-cohort identification problem with
the mere assumption that age, time, and cohort effects are linearly related. I first esti-
mate a pooled OLS model, whereby I jointly control for age, time, and cohort effects and
identify the model with a random assumption about its trend. If I would estimate this
arbitrary trend together with the structural parameters, I would obtain consistent esti-
mates using data that are uncontaminated by time and cohort effects. This application of
Schulhofer-Wohl (2013) to household portfolio data is important, as portfolio profiles are
highly dependent on which assumptions the identification is based on (as was made clear
by Ameriks and Zeldes (2004)). In practice, the trend is estimated close to 1, so I fix it at 1
to not bias the empirical results in favor of my model. Therefore, I match a hump-shaped
profile consistent with the evidence in Ameriks and Zeldes (2004).

The CEX data are a survey of the consumption expenditures, incomes, balance sheets,
and other demographic characteristics of families in the United States, sponsored by the
Bureau of Labor Statistics. The news-utility agent’s consumption profile is hump-shaped
and roughly matches the empirical consumption profile estimated from CEX data, dis-
played in Figure 6.

Calibration

For an annual investment period, the literature suggests fairly tight ranges for the
parameters of the log-normal return; I match these by estimating 4 — 7/ = 6.33%,
0 = 19.4%, and the log risk-free rate, 7/ = 0.86%, using value-weighted CRSP return
data. Moreover, the life-cycle consumption literature suggests fairly tight ranges for the
parameters determining stochastic labor income: labor income is log-normal, character-
ized by shocks with variance oy, a probability of unemployment p, and a trend G that I
roughly match by estimating oy = 0.1, p = 1%, and G, from the SCF data. I abstract from
permanent income shocks because Carroll (2001, 1997), and more recently Heathcote,
Perri, and Violante (2010), argued that household income processes are well approxi-
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FIGURE 6.—Life-cycle consumption profiles for a news-utility or standard agent for whom r, = u V#, sample
average profiles of 10,000 news-utility or standard agents, and empirical consumption profile. The model’s
period length is calibrated to an annual frequency and the environmental parameters can be found in Table I.
The preference parameter values are 3 =0.98, n=1, n(A—1)=2,and y=0.8.

mated by a deterministic trend and a transitory shock. Labor income is correlated with
the risky asset with a coefficient of approximately 0.2 following Viceira (2001) among
others. Moreover, because 25 is chosen as the beginning of life by Gourinchas and Parker
(2002), I choose Ret =11 and T = 54 in accordance with the average retirement age in
the United States according to the OECD and the average life expectancy in the United
States according to the UN.

Estimation—Identification

Are the empirical life-cycle participation and portfolio shares profiles able to identify
the preference parameters? I am interested in five preference parameters, namely, 3, 0,
1, A, and y. As shown, both participation and portfolio shares are determined by the first-
order condition y”q” (nFil‘tl(A )+ Al = F N (A)) + “’f = 0 for which I observe the

average of all households. ‘;‘i” represents future margmal consumptlon utility, as in the

standard model, and is determined by 8 and 6, which can be separately identified in a
finite-horizon model ’w’ t represents future marginal consumption and news utility and is

thus determined by somethlng akin to n(A—1). nF'; ' (A,) +nA(1—F’'(A,)) represents
the weighted sum of the cumulative distribution function of savings, A,, of which merely
the average determined by 70.5(1 + A) is observed. Thus, I have two equations in two
unknowns and can separately identify  and A. Finally, y enters the first-order condition
distinctly from all other parameters, and I conclude that the model is identified, which
can also be verified by deriving the Jacobian that has full rank.

Estimation—Methods of Simulated Moments Procedure

I focus on matching portfolio shares rather than participation, because the optimization
procedure would prioritize them anyhow as they have lower variances than participation.
I can then use participation as an out-of-sample test. The empirical profile is the average
of the portfolio shares at each age a € [1, T] across all household observations i. More
precisely, it is &, = % > @, with &; , being the household #’s portfolio share at age a of
which n, are observed. The theoretical population analogue to &, is denoted by «, (0, &)
and the simulated approximation is denoted by @,(8, ). Moreover, I define

g’(O,E):&a(O,E) _&a-
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In turn, if 6y and =, are the true parameter vectors, the procedure’s moment conditions
imply that E[g(6,, )] = 0. Let W denote a positive definite weighting matrix. In that
case,

q(0,5)=80,2)W'2(0,=)

is the weighted sum of squared deviations of the simulated moments from their corre-
sponding empirical moments. I assume that I is a robust weighting matrix rather than
the optimal weighting matrix to avoid small-sample bias. More precisely, I assume that W
corresponds to the inverse of the variance-covariance matrix of each point of &,, which I

denote by !2;1 and consistently estimate from the sample data. Taking = as given, I mini-

mize q(0, = ) with respect to 6 to obtain 6 the consistent estimator of @ that is asymptot-
ically normally distributed with standard errors:

Q= (G, WGy) ' GW[Q+ 2+ G=0:G-|WG,(G,WG,) .

Here, G, and G denote the derivatives of the moment functions 250 and %20
denotes the variance-covariance matrix of the second-stage moments, as above, that cor-
responds to E[g(0y, 5,)g(0,, Z,)'], and QZ, = Z—jﬂg denotes the sample correction with r;
being the number of simulated observations at each age a. As (2,, I can estimate (2= di-
rectly and consistently from sample data. For the minimization, I employ a Nelder-Mead
algorithm. For the standard errors, I numerically estimate the gradient of the moment
function at its optimum. If I omit the first-stage correction and simulation correction, the

expression becomes (2, = (G;();G‘,)‘l. Thus, I can test for overidentification by com-

paring (0, = ) to a chi-squared distribution with 7' — 5 degrees of freedom.

D.4. Structural Estimation Results
Fitted Values

It can be seen in Figure 7 that the portfolio share function during retirement is more
smooth than the function before retirement. The reason is that after retirement the model
can be solved analytically, whereas before retirement the model has to be solved numer-
ically on a grid with a number of grid points that make a structural estimation feasible;

cansumplion

portfalic share
= & = @ o
s = = 5

2 12 " " "
realization of cash-on-hand

L& " " 1%
realization of cash-on-hand

FIGURE 7.—Portfolio share and consumption functions during and before retirement for each
te{l,..., T}, thatis, at each age 25 to 78. The environmental and preference parameters equal the estimates
in Table I and the initial savings level equals A, ; = 11.9 and the initial portfolio share equals «,_; = 0.79 for
eachtre{l,..., T}.
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FIGURE 8.—Average simulated portfolio share and participation life-cycle profiles for 10,000 agents. The
environmental and preference parameters equal the estimates in Table I.

I chose a grid with 20 points, but a more finely-spaced grid does not materially alter the
quantitative results. The kinks in the portfolio share functions before retirement stem
from the 3-point grid for labor income that I can also choose to be more fine (holding the
dispersion of labor income constant) without affecting the functions quantitatively. In any
case, the solution before retirement is reasonably smooth and is not subject to any insta-
bilities; therefore, I conclude that numerical inaccuracies are not a problem. Moreover,
the participation and consumption functions are very smooth during and before retire-
ment. In Figure §, it can be seen that portfolio share and participation are hump-shaped
and fit the empirical patterns.

Attitudes Over Consumption and Wealth Gambles

I calculate the required gain G for a range of losses L to make each agent indifferent
between accepting or rejecting a 50/50 either win G or lose L gamble at a wealth level of
300,000 as in Rabin (2001) and Chetty and Szeidl (2007). First, I want to match risk at-
titudes towards gambles regarding immediate consumption, which are determined solely
by n and A because it can be reasonably assumed that utility over immediate consumption
is linear. Thus, n =~ 1 and A € [2, 3] are suggested by the laboratory evidence on loss aver-
sion over immediate consumption, most importantly, the endowment effect literature.
n~1 and A ~ 3 imply that the equivalent Kahneman and Tversky (1979) coefficient of
loss aversion is around 2. The reason is that classical prospect theory effectively consists
of news utility only, whereas the news-utility agent experiences consumption and news
utility (and consumption utility works in favor of any small-scale gamble).*® Furthermore,
it can be seen in Table II that news-utility preferences generate reasonable attitudes to-
wards small and large gambles over wealth. In contrast, the standard agent is risk neutral
for small and medium stakes and risk averse for large stakes only. I elicit the agents’ risk
attitudes towards wealth gambles by assuming that each of them is presented with the
gamble after all consumption in that period has taken place. The news-utility agent will

¥ For illustration, I borrow a concrete example from Kahneman, Knetsch, and Thaler (1990), in which the
authors distributed a good (mugs or pens) to half of their subjects and asked those who received the good
about their willingness to accept (WTA) and those who did not receive it about their willingness to pay (WTP)
if they traded the good. The median WTA is $5.25, whereas the median WTP is $2.75. Accordingly, I infer
A+ nu(mug) = (14+m1)2.25 and (1+ nA)u(mug) = (1+n)5.25, which imply that A =3 when n ~ 1. I obtain
a similar result for the pen experiment.
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TABLE II

RISK ATTITUDES OVER SMALL AND LARGE CONSUMPTION
AND WEALTH GAMBLES?

News-Utility

Loss (L) Standard Contemp. Prospective
10 10 20 19
200 200 400 378
1000 1003 2010 1898
5000 5085 10,256 9677
50,000 36,301 132,000 123,340
100,000 120,380 375,000 345,260

aFor each loss L, required gain G to make each agent indifferent between
accepting and rejecting a 50-50 gamble win G or lose L at a wealth level of
300,000.

only experience prospective news utility over the wealth gambles’ outcomes that is deter-
mined by the prospective news discount factor vy. y implies attitudes towards intertem-
poral consumption tradeoffs that are similar to those implied by a hyperbolic-discounting
parameter of the same value. Empirical estimates for the hyperbolic-discounting param-
eter in a variety of contexts typically range between (0.7 and 0.8 (e.g., Laibson, Repetto,
and Tobacman (2012)). Thus the experimental and field evidence on peoples’ attitudes to-
wards intertemporal consumption tradeoffs suggests that y ~ 0.8 and 8 ~ 1 are plausible
estimates. Moreover, my estimates match the parameter values obtained by a structural
estimation of a life-cycle consumption model in Pagel (2017).
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