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APPENDIX A: DATA

Income Categories: We define disposable income as income before tax minus reported
federal, state, and local income taxes payments, property tax not reported elsewhere and
other tax (net of tax refunds), deductions for social security and pension plans. House-
hold income before tax includes wages and salaries, net business income, net farm in-
come, rents income, dividend income, interest income, pension income, social security
and railroad retirement income, supplemental security income, unemployment com-
pensation, workers’ compensation and veterans benefits, welfare received, scholarship,
food stamps, contributions received from others with alimony/child support, meals re-
ceived as pay, rent received as pay, and lump sum receipts and lump sum child support
payment.

TaBLE A.1. Average monthly income and consumption expenditures—Sample.

Disp Income Total Outlays ND+Memorables ND Memorables Durables

Mean 1972.32 1484.61 1193.87 905.54 288.33 290.74

TABLE A.2. Average demographic characteristics—Sample.

Age of Head Male Head White Head Married High School Above Family Size

Mean 41.14 0.65 0.84 0.59 0.85 2.87
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TaBLE A.4. Consumption expenditure shares (quarterly frequency).

Outlays (%) (ND+MG) (%) Strictly (ND+MG) (%)

Outlays 100.0

Durables 10.9

ND-+MG 89.1 100.0

Memorables 18.6 21.2

Nondurables 70.5 78.8

Strictly (ND+MG) 77.0 86.4 100.0
Strictly memorables 12.9 14.6 17.1
Strictly nondurables 64.1 71.7 82.9

TaBLE A.5. Consumption expenditure volatility (quarterly frequency).

Had Zeros Had Spikes Ave Vol.
Outlays 0.000 0.274 0.321
Durables 0.419 0.911 1.184
ND+MG 0.000 0.084 0.208
Memorables 0.028 0.554 0.515
Nondurables 0.000 0.080 0.199
Strictly (ND+MG) 0.000 0.088 0.206
Strictly Memorables 0.053 0.609 0.569
Strictly Nondurables 0.000 0.078 0.195

A.1 Expenditure spikes and inactivity for selected detailed goods categories

In this section, we document the frequency of expenditure spikes and zero purchases for
selected memorable goods categories: total expenditure on trips and vacations, clothes
and shoes, jewelry and watches. We also report the expenditure spikes and zero pur-
chase patterns for two durable goods categories, new and used vehicles (net outlay),
and tires, tubes, accessories and other parts, as a comparison with memorable goods.
Figure A.1 shows that most households have atleast one consumption expenditure spike
within a 12-month period for these selected memorable and durable goods, and the ex-
penditure on these goods tends to be quite lumpy. From Figure A.2, we observe that
indeed, memorable goods, as well as durable goods, display infrequent monthly expen-
ditures.
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APPENDIX B: QUANTITATIVE MODEL DERIVATIONS

DEerivaTioN oF EULER EQuaTtions. The household’s maximization problem is given by

V(M,N,S,z) = max{U(Cy, C, M) + BEV (M', N, §', 7') |2}

ns

s.t.
C=Y+1A+rS—-Cpn -,

M =1 —-8,)M + max{C,, — N, 0},
N' =1 -p)N +pCp,

8 >0,
InY=y+z,
7 =p,z+e

We could rewrite the household’s maximization problem as
V(M,N,S,z)= 113/1a§<{U(C,, (N'—(1—p)N)/p,M)+BEV(M',N', §', 2)|z}
S.t.

1
Co=Y+1+1S—5 —=(N'—(1-p)N),
p

M =(1-8,)M + lmaX{N/ —N,0},
p

§' >0,
InY=y+z,
Z =p,z+e

The first-order conditions imply that the following two equations must hold at opti-
mum:

v
as

oU oU
—(Cy, Cy, M) — —(Cy, Cy, M
&Cn( n» n» ) acm( n» n» )

ﬂ !/ / ! / i !/ !/ / /
(;M(MsN’S,Z)—i_pBE(?N(M’N7S’Z)’

oU
f(cnacﬂ’hM):BE (M/,N/,S/,Z/)+/\S/,
n

= 1C,,,>N : BE

where C, =Y 4+ (14+r)S — C,, — ', Ay is the Lagrange multiplier associated with the
borrowing constraint §' > 0, and 1, - 5 is an indicator function that equals 1 if and only
if C,, > N.
The envelope theorem implies that the following conditions hold at the optimum:
14

4 oU
—(M,N =—(Cy,Cpu, M 1-8m)BE—(M',N',S', 7
aM( ’ 7S7Z) &M( s “~m> )+( m),B &M( ,N,S,Z),
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v 1—po p U
—(M,N,S,z)= R , ———C,C,M
o"N( > z) (9C ns Um o 9Cnm (G G )
v N
—lcm>N'BE_M(M,N,S,Z),

—(M N, S, Z)—(1+r) aC, (Cn,Cm,M)

The Euler equation for the optimal consumption path of nondurable goods C, is
standard,

oU
—(Cy, Cp, M) —
é)Cn( ns> “~n»> )

where Ag is the Lagrange multiplier associated with the borrowing constraint S’ > 0.
Under our utility specification, the Euler equation of C, ; is given by the following
equation:

g(c,;,c,;q,M') — g,

As
—(+nBEC, ] = é“.

The optimal consumption path of memorable goods C,, rely on not only the borrow-
ing constraint and the interest rate but also the memory stock M and the past experience
level of memorable goods consumption N,

(Cn,Cm,M) (Cn,Cm,M)
—<1—p>B1E( (C’,C;,M’)—%(C’ Cons ’))

+1¢, -~ - BE AI;(M/, NS, 2)— pBZJE(lC;n>N/ -E%(M”, N".S", z”))
=(1—p)B]E<jg (C;,,C,’n,M’)—%(C’ c, M’))

oU 14
+1Cm>N B]E (Cl C/ )+1Cm>N'Bz(l_Sm)]Em(MN’NN’SNaZN)

4
— B E(lc, SN ]EW(M” N", 8", ”))

Under our current utility specification, the above equation can be rewritten as

_, 1—¢ 1-¢ —&
Cn]——g K, 7—(1—p)BIE< ,”H TK’“) +1¢,-N - ,8{ : EK,
1 14
§ =1¢, >N - /3 (1- m)E (Mz+2’ Nii2, 8142, 242)
1 v
- EPBZ]E<1C,,,,,+1>N,+1 : aM — (M2, Niyo, Sey0, Zt+2)>

WhereKtzcm,[—Fth. O
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DERIVATION OF EULER EQuATIONS. Define

_ AS;
n,t — —y
g(l + r)BEan’t+]
1-p) - (1-p) 14
(1 R Cn] — fl——l-r/\s’“ —1¢, >N, - B]Etm(MtH, Nit1,St415 Ze41)
14
+pB7E, (lcm,,+1>N,+1 : Em(Mt+2’ Niy2, Siq2, Zt+2))
)\m,t =

(1 =60 = p)BE((Conyr41 + M 141)77)

Rational expectations implies that at optimum the following equation must be true:!

(1+nrpC,”
T A = L e, (B1)
n,t

(1= p)B[(Comyr1 + {M 1) 7]
(Comye + M)

A+ M) =14+ em 141, (B2)

where e, ;1 and e,, ;11 can be interpreted as the expectation error, and by construction
en,i+1 and e, ;.1 are uncorrelated with information known at time ¢. Taking logs on both
side and taking a linear approximation2 of equation (B1), we obtain the linearized Euler
equation for nondurable consumption:

Cpi41 — Cnyo = =[log((1 + 1) B) +log(1 + Ap1) —log(1 + ey 141))].-

1

Y

Note that when the borrowing constraint is not binding at period # (A, =0 Ay, =0.
Doing the same with equation (B2) yields

1
o

Comtv1 — Cmyt = y [log((l - P)B) +1og(1 + Apm,¢) —log(1 + €n,t+1))] — (M1 — My)

and plugging in the law of motion for M, delivers the linearized Euler equation for
memorable consumption expenditures:

1
Cm,t+1 - Cm,t = 7[10{%((1 - P)B) +log(1+ Amt) — log(1 + en,t+1))]
- {:(—3mMz +max{Cy, s — Ny, O})-
In these equations, the constants ¥, y are products of the risk aversion coefficient y

and approximation constants. O

APPENDIX C: MODEL SOLUTION ALGORITHM

The model solution algorithm is as follows:

1See Parker and Preston (2005) and Parker (1999) for similar analyses for nondurable goods expenditure.
2The linear approximation used here is log y, 1 — logy, = (y;1 — 1)/ for some .
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Step 1. Guess an initial value of value function ") at each grid point of the state
space, use OLS regression to calculate the Smolyak coefficients associated with value
function V(.

Step 2. At each state space grid point, value function at the ith iteration, 1V, is max-
imized by searching memorable goods consumption C,, over a discrete grid

VOM,N,S,z)= max {WO(M,N,S,z Cn)},
Cy,€Grid of Cy,

where W (M, N, S, z, C,,) is the value function associated with memorable goods con-
sumption C,, for given state space variables (M, N, S, z), that s,

WM, N, S, z, C) =max{U(Cy, G, M) + BE[V "D (M, N', ', 2) 2]}

The solution of optimal savings $'* associated with memorable goods consumption
Cp, is characterized by the following equation:

_IU(Y + A4S = Cn=5",C, M) N Ba}E[V“*”(M’, N', 8™, 7)Iz]

=0
aC, a8’

. 7 — (i—1) / / ’
and S'* = 0 if _dU(Y+(1+rﬁ)g Cin:Cm, M) + BﬁE[V (%;N ,0,2)|z] <0.
n

For (M', N’,§’, Z) outside the state space grid, the value of value function V=D (M,
N'’,S8',7") is calculated via interpolation using Smolyak coefficients. Furthermore,
E[VE=D(M’,N’, 8", 2')|z] is calculated using quadratic rule numerical integration
method.

Step 3. Update Smolyak coefficients associated with value function V9,

Step 4. Repeat Steps 2 to 3 until the value of value function at each state space grid
point and associated Smolyak coefficients converge.

APPENDIX D: COMPUTATION OF STATIONARY DISTRIBUTION

Our model predicts that there is a cross-sectional stationary distribution of state vari-
ables. There is no analytical solution to the household’s consumption-savings problem,
so we characterize the cross-sectional distribution of (M;, N;, S;, z;) numerically using
the Markov chain Monte Carlo (MCMC) simulation method. Specifically our procedure
is as follows:

Step 1: At period ¢ = 0, we randomly simulate state variables (M, Ny, Sg) for each
household % € {1, ..., H} from an arbitrary initial distribution F© (M, N, §), and draw
zo from the distribution N (0, 02/(1 — p?)) for each household.

Step 2: At period ¢ = 0, for given state variables (M, N;, S;, z;), households optimally
make their current memorable goods consumption Cj, , and period ¢ + 1 savings de-
cisions S, ;. Households’ period ¢ + 1 state variables M | and N[, are updated ac-
cording to equations (7) and (5), respectively. Households’ period ¢ + 1 income shock
zy41 is randomly drawn according to the conditional distribution N(p,z, a?). The up-
dated state variables (M t*—l-l’ M t*+1’ M z*+1) for H households yield the numerical distribu-
tion F(M, N, S).
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Ficure D.1. Value function.

Step 3: Check if distribution FV(M, N, S) converges to F“’(M, N, S) by checking
whether the mean and variance of the state variable M, N, S are the same under these
two distributions. If the distribution has not converged, repeat step 2 fort =2, ....

APPENDIX E: WELFARE COST ANALYSIS

DERIVATION OF EQUATION (12). Define as

[(1-g)CuM,N,$)]"”
1—vy
(1= 9)Cn(M, N, 8) + (1 — g)M)" 7
1—vy
+BV(M',N'(M,N,S),S5'(M,N,S); g).

V(M,N,S;g)=¢

+dA-4)
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Note that

V(M,N,S;8)=(1-)'"V(M,N,S;g=0)=(1-¢) """V (M,N,S). (E1)
As for IV, we can define W (S; g) by

(1= CY (8"

W(S;g) = >

+ BW(SW’(S); g)-

Note that
W(S;8)=1-g "W (S;g=0=1-g)'" "W). (E2)

V(M, N, S; g) is lifetime utility in the no-risk economy with memorable goods, but
with nondurable and memorable consumption scaled up by a factor g at all future dates.
The function W (S; g) has a similar interpretation.

For y =1, a similar calculation yields

_ log(1-g) log(1-g)

V(M,N,S;g) = W+I7(M,1\f,s;g=o)= =5 +V(M,N,S),
- log(1 — - log(1 — -
W(S: g) = Ogl%ﬁ“”+w<s;g=0>=°’i%[f)+ww>.

The welfare cost of consumption fluctuations for a household in state (M, N, §) is then
defined (in the model with and without memorable goods, resp.) as the solution to

V(M,N,S;g(M,N,S))=V(M,N,S,z=0),
W(S; " ($)) =W(S,z=0),

where setting z = 0 in the model with risk again assures that households have the same
income today and same expected income from tomorrow on in both worlds. Solving for
g(M,N,S) and gW(S) gives, exploiting equations (E1) and (E2),

V(M,N,S,z:O)]nl—v

1-g(M,N,S) = _
8 ) [ V(M,N,S)

1
W(S,z=0)\T7
1_gW(S)=< (W(ZS> )) ' O

APPENDIX F: REVISITING AN EXCESS SENSITIVITY TEST OF CONSUMPTION: DATA AND
SAMPLE SELECTION

To insure comparability with Souleles (1999) our empirical strategy, as well as crucial
sample selection choices and variable definitions, follows his as much as possible. Our
definition of nondurable and memorable goods is the same as in previous sections. As
discussed in Section 3, our definition of nondurable and memorable goods combined
is equivalent to Souleles’s (1999) nondurable goods (ND+MG), and our definition of
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strictly nondurable and strictly memorable goods combined equals Souleles’s (1999)
definition of strictly nondurable goods (Strictly (ND+MG)).3

The sample was selected in a way that closely follows the selection criteria provided
in Souleles (1999).# The CEX asks about tax refunds twice, in a household’s first and final
interview. Each time what is recorded is the value of federal tax refunds received by the
households in the 12 months before the interview month. Thus the refund variable in
the CEX has a reference period of 12 months. About 80% of the refunds were mailed in
March, April, and May during the years 1980-1991,°> and thus following Souleles (1999),
we deflate refunds by the average of the monthly CPI for all items averaged over March,
April, and May. All nominal variables were deflated to 1982-1984 dollars.
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