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The question

Existing research on dispersion in labor market outcomes:

@ documents dispersion in wages, labor supply, consumption

@ examines sources, welfare effects, policy implications of dispersion

Typically abstracts from households producing at home.

How do inferences from dispersion change with home production?
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The approach

@ Model:
e market and home production sector
o heterogeneity in preferences and productivity in both sectors

e incomplete asset markets

@ |Identification of sources of heterogeneity (closed form).

© Comparison of observationally equivalent models:

e model without home production

e model with home production
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The findings

Fact: home hours uncorrelated with wages/expenditures
=

@ significant production efficiency differences at home

@ more cross-sectional inequality with home production
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Model



Technologies and preferences

@ Market good cps and home goods cx for K =1,..., K.
@ Market hours hy; and home hours hg.

o Market technology y = zphy and home technologies cx = zx hi.
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Technologies and preferences

Market good cps and home goods cx for K =1,..., K.

Market hours hy; and home hours hg.

o Market technology y = zphy and home technologies cx = zx hi.

Preferences: E; ) (B(S)t_j Ut (ct, hme, bk t),
t=y +l

1
a1 (ew(B)hu+ T exp(Di)hc)
-y 1+

-1 =1\ 51
C:<CM¢+EUJKCK¢) .

U =
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Production efficiency

@ Derived utility:

V =

o1 o1y 25117
[(CM @ +Z(9KhK) ® ) ] -1
1—v
1+1
(exp(B)hM Iy exp(DK)hK) "
1+

9
e Production efficiency Ox = wy " zk.

@ Separating wk from zx not feasible without ck.

@ Not a challenge: V and equilibrium allocations depend only on 6.
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Sources of heterogeneity across households

@ Home production efficiency and disutility of home work:

91}'“ and Djf'ﬂt
@ Disutility of market work:

BJ BJ _+ 0B
© Market productivity: J

Iogzjl\/ht = O/t + Hjt +U§7

C“J; = O{J;fl +U?7
Ky = KJ;—I + vy
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Asset markets

Definition of island

Household ¢+ = {9{(, D’,;, B/, ol K/, v} lives in island £ consisting of ¢'s
with common (9’;(11., D{(’j, Bj,aj,ﬁrj) and {QJKyt, DJK,t’ Bl 4} 41
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Asset markets

Definition of island

Household ¢+ = {9{(, D’,;, B/, ol K/, v} lives in island £ consisting of ¢'s

with common (9’;(1/., D{(’j, Bj,()éj,lﬁ?j) and {GUKt, D{(,t’ B{,a{;}fin.

Assumptions on securities:

e Cannot be contingent on 9’,; ¢11 and D’k -

o bl(sl ) forsl, = (B{+1,a{+1,ﬁi+1,vf+l) with ¢'s on same .

o x( {H) for ({H = </«7’t+1,vf+1) with ¢'s on all £.
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Asset markets

Definition of island

Household ¢+ = {9{(, D’,;, B/, ol K/, v} lives in island £ consisting of ¢'s
with common (HJ;'(J, D{(’j, Bj,()éj,lﬁ?j) and {GUKt, D]}.(,t’ B{,a{;}fin.

Assumptions on securities:

e Cannot be contingent on 9’,; ¢11 and D’k -
o bl(sl ) forsl, = (B{H,a’tﬂ,/dtﬂ,vfﬂ) with ¢'s on same .

o x( {H) for ({H = </«c’t+1,v§+1) with ¢'s on all £.

= (K, v) insurable [trivial] and (fk, Dk, B, ) uninsurable [not trivial].
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Household ¢'s maximization problem

Wi(1) = max EJ > (B Ve (emyes buaes hie)
{CM tth t7hK tvb ( +1) X(Ct+1) t—_]
subject to:
s+ [ L sl + [ alcax(ch)dc,
t+1 t+1

= e+ b(s]) + x(¢)),
Je=(1—10)(2hy. )" " hue.
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Equilibrium

{CNLtathtahK}tab (SJ ) (<t+1)}btv {qb( )}Ztv {qX(Ct+1)}
© Households ¢ = {9’,;, D’;(, B/, ol k/,v°} maximize their values.

@ Asset markets clear:

/ bt ( t+1,L)d¢( t)=0, V¢ and Vséﬂ,
el

/X(C{_H; 1)do(:) =0, VCtH
© Goods market clears:

/CM7t(L)C|¢(L) + G = /ZM,t(L)hM,t(L)dq)(L)’

G- / [2.0) = (1= 70)2.c ()] A (1)),
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No trade result

Equilibrium Allocations

The allocations derived from planning problems for each /;:

o /cf V (eme(0); hune(0). hic.o(0); 0) dde(C)),

subject to:

[ euctraoc = [ 0D,

G

together with x( {+1; 1) =0,V C{H are equilibrium allocations for:

O wk = 0: no home production (HSV, AER14),

@ ~ = 1: home production model with log utility.
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Identification challenge

@ 3+ K observed variables (cym, hy, zm, k).

3+ 2 x K sources of heterogeneity («, e, B, Dk, 0k).

@ Gap K because both 8k and Dy can account for hg.

Special to home production: observe inputs hyx not outputs ck.

Solution is to place structure on 0k and Dg:

© Sector N: heterogeneity in 8y and Dy = B.

@ Sector P: constant 6p and heterogeneity in Dp.
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Inference of sources of heterogeneity

Observational Equivalence Theorem

Let {cm, BM,ZM, l_1N, /_7p}L be some cross-sectional data. For any given

parameters:

@ There exists unique {a, e, B}, such that under wx = 0:
{cm, bms zm}be = {m, b, Zm .

@ There exists unique {«, ¢, B, Dp,0y}, such that under v = 1:

{cms hm, zms by e} = {Ems Bm, Zm, A, Bp ).
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Example with wx =0 (y=n=1,19=m =0)

[Note: C depends on aggregates. (o, ¢, B) is t-specific.]

logzy = a+e a = log (zM )/2 Cc/2
logcy =a—B+C/2 ) = c=logzy —
loghyy =e—B—-C/2 B=a—logcy+C/2
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Example with wx =0 (y=n=1,19=m =0)

[Note: C depends on aggregates. (o, ¢, B) is t-specific.]

logzy = a+¢ a = log (zM )/2—6/2
logcy =a—B+C/2 ) = c=logzy —
loghyy =e—B—-C/2 B=a—logcy+C/2

L ZM EM /_‘IM « 3 B T

1120 1000 60 | 290 0.09 -4.00 0
2|20 600 40 | 2.85 0.14 -3.54 | 399
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Example with wx >0 (y=n=1,19=m =0)

1 1
R a \ 0p 7 S ew \ % 0p7
[Note: &1 =¢&u+2zum (hN + (BPMEP) £ hP) and hr = hy +hy + (70;4 ) hp].

azlog(th—>/2 C/2, e=logzy —a, B=a—logcr+C/2,
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Example with wx >0 (y=n=1,19=m =0)

«3\»—‘
>

_ 1 _
[Note: cr=Cuy+2zym (EN+<9,C>MBP> TZh ) and T:hM+hN+(9;A£P)¢ ihp].

azlog(zMﬁ >/2 C/2, e=logzy —a, B=a—logcr+C/2,

Ol
<

) —
_ 50 g1o (&xp(Dp) M _ o -
= Zy,0p (exp(B) and i Zy,0n
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Example with wx >0 (y=n=1,19=m =0)

_ 1 _ _ _ = A
[Note: cr=Cuy+2zym (hN + (9:}’%’3) @ 19fphp) and  ht = hy+ hy + (ei’MEP) g %hp].

azlog(zME >/2 C/2, e=logzyy—a, B=a—logér+C/2,

_ ¢ -
M _ 56410 (ep(DP)> and M _ 50910
P

exp(B)

Z| Cl h l_‘l/\/ f_‘lp [e% € B Dp On T

1|20 1000 60 10 50 | 295 0.04 -474 -474 6.07 0
2| 20 600 40 50 30 | 295 004 -474 -474 2920 | -765
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Quantitative Results



Data

© CEX, 1995-2016.

e married households, 25-65

e consumption: non-durables excluding health and education

@ ATUS, 2003-2017.

e imputation of home hours to CEX

e hpy: less manual intensive — hp: more manual intensive

Later: PSID panel (food), PSID cross-section (expanded), JPSC (Japan), LISS (Dutch).
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Time allocation of married

Manual Skill Index Hours per week
Market hours hy 66.1
Home hours hy 21.3
Child care -0.73 10.8
Shopping 0.08 6.4
Nursing -0.12 1.9
Home hours hp 16.7
Cooking 0.41 7.5
Cleaning 0.43 3.7
Gardening 1.27 2.1
Laundry 0.89 2.0
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Parameters

Models
Parameter wx =0 wk >0 Rationale
n 0.12 012 | log (ﬁ) =Cr + (1 — 1) log zu.
7o -0.36 -0.36 Match G/Y = 0.10.
1 1 Nesting of models.
n 0.90 0.50 Match 8 = 0.54 in log hy = C,, + B(n)e.
1 %5

0 — 4.64 0p — | E [ —m _

P 6 P < <2$hp> )

Des_25 log(cm/hn) _
® — 2.35 e ™ = ¢(1 — 1) = 2.07.
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Inference of sources of heterogeneity in the data

e Plug {cm, hm, zm, hy, hp}, into closed form solutions to infer:
{Oz, g, B, Dp, HN}L'
@ Summary of results.

e Means of sources of heterogeneity.

e Variances of sources of heterogeneity.

Correlations of sources of heterogeneity.

Distributions of sources of heterogeneity.

o Counterfactuals when changing sources of heterogeneity.
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Variances of observables and sources of heterogeneity

Variance
wk =0 wk >0
Observables log zm 0.33 0.33
log cm 0.33 0.33
log hm 0.23 0.23
log hn - 0.99
log hp - 0.65
Sources of Heterogeneity « 0.31 0.28
€ 0.19 0.11
B 0.18 0.08
Dp - 0.26
log On - 1.38

Note: Variance is average of within-age variances.
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Why is home production efficiency 6y so dispersed?

low covariances

1
log Oy = <¢—1) C + ¢log Zy + log hy — log e

. 1 -
(R 1 1 1
[ v
i ]
i v 3
D i | )
i \ !
o | ! [ S o
1
§ o : [ )
c i vl ——= logzy )
g i Vo ===~ logby c
o i A o
> N7y vl 5
i vl © o4
i N 2
(RS o]
A [ (6]
I S
1 St
oA | 0
0 1 2 3 4 5 0 1 2 3 4
Elasticity of substitution ¢ Elasticity of substitution ¢
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Inequality



Roadmap

Home production amplifies inequality:

@ Dispersion in equivalent variation, std( 7 (¢)).
@ Dispersion in redistributive transfers, std(t(¢)).
© Lifetime welfare losses from heterogeneity, .

@ Optimal tax progressivity, 1.
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Roadmap

Home production amplifies inequality:

@ Dispersion in equivalent variation, std(T(¢)).
@ Dispersion in redistributive transfers, std(t(¢)).
© Lifetime welfare losses from heterogeneity, .

@ Optimal tax progressivity, 1.

Home efficiency (not disutility of work) amplifies inequality:

@ Inequality gap maximized when

@ Inequality gap disappear when wy = 0.

21/28



1. Equivalent variation T

Find T(¢) that equalizes flow utilities to some reference utility.

= T S
Y R ~
6 o L .
-5 s o N
= S
3 K ~
> @ / T T =0
[a) ’ - ~Us
’ -~ =

B i -
© i s
2 ond o //
8 s
@ !/

1/

e/
.
25 35 45 55 65
——= =0 =--- >0

Note: Standard deviation of T normalized by mean market consumption [ cp(¢)d®(c).
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Key fact: hy uncorrelated with zy _

» correlations of time uses

Correlation of hy
0

25 35 45 55 65

log(z) —=—=log(cu) = === hu
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Counterfactuals of dispersion in T @i
© T T T~ © T T —
s - ~
o~ AN -7 S~.
- s ~ - -
- 7/ w //
o 7/ 0 N4 V2
"IN ,/ c 7
s~ S s /
T / e I s /
H / o .. 3 o4/ el
o |, , a I
T o/ ~ ° e
(] 7 T | o
k) 4 T -
c . c -
s | 8 .
2 v %) L,
of o

’ 7’

’ ’

% 3 45 55 65 2% 3 45 55 65

=== 00 -=--we0 ——= 0 ----ue0

(a) corr(hy,log zy) = —0.8

(b) corr(hp,log cy) = —0.8
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Home efficiency - not disutility - amplifies inequality

No Home Production

Home Production

wk =0 wp =20 wny =0
Statistics Efficiency  Baseline  Disutility
std(T) 0.78 1.14 0.90 0.76
std(t) 0.55 0.83 0.73 0.65
A 0.06 0.20 0.12 0.03
! 0.06 0.32 0.24 0.13
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Sensitivity Analyses



Sensitivity analysis

@ Parameters (11, G, 1, ¢).

@ Subsamples (singles, working spouse, children, education).

© Consumption measures (food, all expenditures; adjusted).

© Measurement error (consumption, market hours, home hours).
© CEX/ATUS vs PSID.

@ Other countries (JPSC and LISS).
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Conclusions & Literature



Conclusions

Revisit sources and welfare effects of labor market dispersion.

© The world is more unequal with home production.
@ Home production efficiency differences important for inequality.

© More tax progressivity warranted.
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Contributions to literature

© Home production (business cycles, life-cycle).
@ Benhabib, Rogerson, Wright (JPE91); Greenwood, Hercowitz (JPE91); Rios-Rull
(AER93); Aguiar, Hurst (JPE05, AEROT7); Aguiar, Hurst, Karabarbounis
(AER13); Blundell, Pistaferri, Saporta-Eksten (JPE18).
@ Inequality in consumption.

@ Deaton, Paxson (JPE94); Gourinchas, Parker (ECMAOQ2); Storesletten, Telmer,
Yaron (JMEO04); Krueger, Perri (RES06); Blundell, Pistaferri, Preston (AER08);
Aguiar, Hurst (JPE13); Aguiar, Bils (AER15); Jones, Klenow (AER16).

© No-trade theorems.

o Constantinides, Duffie (JPE96); Heathcote, Storesletten, Violante (AER14).
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Extra Slides



Specification of home production technology

@ General Beckerian framework with i = 1,..., N goods:

{rg’a’?f} Z Ui(Xla "'7XN)7

X = F,'(C,', h,'),VI. == 1, ceny N,
Zp,-c,- = why, with hy=1-— Z h;.

@ Our specification is a special case with N = 2 goods:

max Ui(x1) + Ua(x2),

C/\/],{hK}
x1 = Fi(em, {hk}) and xa = Fa(hy),

cm=why and h =1—hy— ) exp(Dx — B)h.



Assumptions on stochastic processes

@ State vector:

0'{ = (9]!'(,t7 DJi.(,t’ BL%?’%:“?) .
@ Innovations:

Vi € {vdn v, v vin )
@ Assumptions:

X —x X j X X
Uty1 1 Vitr1r U+l 1 0Jt7 Uiyl 1 ‘9K,t+1, Vi1 1 DK,t+1-



Specification of tax function

Tax Function Paper T1 estimate
log (ﬁ) —C+(1—m)logzy This 0.12
logy=C+(1—m71)logy This 0.15
logy =C+(1—m1)logy GKV (RED14) 0.06
logy =C+ (1 —11)logy HSV (AER14) 0.19

Notes: We include child care credit and EITC and exclude government transfers (Ul, SNAP,

TANF, Medicaid).



Postulate no-trade equilibrium

® {cm.t, hmt, hi +}..¢ that solve planning problems.
o Island multipliers p(¢;), where ¢; = (Q’K . DJ B Lod).

@ Bond quantities and prices:

[e.e]

B(sin) = B 3 (59" 00 (cun i) = 7).
n=0 t
(¢l =0, v,
Et [
dh(,y) = AOF(s],Is]) ((+;), Vs,
gt i

qX( é+1):55/§{+1 ;(L(Ztr)l) (t+1|5]) t+1> VCJtH,

with 51 1_{ejKt+1’DJF'<,t+17B{+17aJ;+1}'



Verify no-trade equilibrium

@ All markets clear and households optimize.

@ At no-trade equilibrium, all ¢; have the same valuations:

(ler1)
( t)

g )
a(CLey) = 56 / ”1 F(& 118008, = Qu(c 1) Vee.

qll;( 1) = Bof( t+1|5]) = Qp (Uﬁrl,vﬁl) , Ve

o Random walk = p(¢;11)/p(¢:) does not depend on state ¢;.

o No gains from trading x(¢ t+1' L).



How we retain tractability with wx > 0

@ No trade across ¢ if % independent of state ¢ at x = 0.

o With wx = 0:

u(l) = 1 [exp ((1+7)(B = log(1 —70) — (1 — 11)a)) . 8
 \ Jee((@Hn)I - m)(s+ %)) do(0) -

e With wk > 0, u(¢) independent of (0x, Dk) when v = 1:

1
cv + Zu Zexp(DK — B)hK)

_ [ exp((1+71)(B —log(1 —70) — (1 —n)a)) w
fC exp((l—i-n)(l—Tl)(,§+va))d¢(<) .

pu(l) =




Imputation of home hours to CEX individuals

@ Exclude from ATUS respondents during weekends.
@ lterative procedure imputing mean hours conditional on groups:

@ Work status, race, gender, age.
@ Add cohort, family status, education.
© Add disability status, retirement status, geographic information.

© Add hours and wage conditional on working.

@ Account for /2 2/3 of variation in hy and hp.



Time uses and occupations

Activity Occupation

Child care Preschool Teachers, Child care Workers
Shopping Cashiers

Nursing Registered Nurses, Nursing Assistants
Cooking Food Preparation and Serving Workers
Cleaning Maids and Housekeeping Cleaners
Gardening Landscaping and Groundskeeping Workers

Laundry Laundry and Dry-Cleaning Workers
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CEX/ATUS (1995-2016) vs PSID (1975-2014)

CEX/ATUS PSID
Age All 25-44 45-65 All 25-44 45-65
Mean hy 66.1 66.8 65.5 67.8 65.3 70.3
Mean hy + hp 38.0 41.8 34.3 25.9 27.1 24.7
corr(zm, hm) -0.15  -0.14 -0.14 | -0.15  -0.15 -0.14
corr(zm, hy + hp) 0.09 0.12 0.10 0.00 0.02 -0.02
corr(zu, i 0.22 0.21 0.22 0.28 0.29 0.27
corr(hm, hy + hp) | -0.42  -0.49 -0.42 024  -0.28 -0.20
corr(hu, ci5°?) 0.10 0.09 0.12 0.06 0.06 0.08
corr(hy + hp, cfg™®) | -0.03 -0.01 -0.02 0.01 0.03 -0.01




CEX/ATUS (1995-2016) vs PSID (2004-2014)

CEX/ATUS PSID
Age All 25-44 45-65 All 25-44 45-65
Mean hy 66.1 66.8 65.5 64.8 67.6 62.0
Mean hy + hp 38.0 41.8 343 243 241 24.6
corr(zm, hm) -0.15 -0.14 -0.14 -0.09 -0.15 -0.06
corr(zm, hy + hp) 0.09 0.12 0.10 -0.01 0.03 -0.03
corr(zum, cpy) 0.25 0.25 0.25 0.26 0.29 0.25
corr(hm, hy + hp) | -0.42 -0.49 -0.42 -0.23 -0.27 -0.20
corr(hm, ) 0.14 0.16 0.13 0.20 0.21 0.20
corr(hy + hp, cfs -0.05 -0.04 -0.03 -0.03 -0.03 -0.03




Raw vs imputed samples

ATUS Married Individuals CEX Married Households
Age All 25-44 45-65 All 25-44 45-65
Mean hy 42.1 41.9 422 66.1 66.8 65.5
Mean hy 12,5 14.6 10.5 21.3 25.4 17.3
Mean hp 10.6 10.7 10.5 16.7 16.4 17.0
corr(zp, hpy) | 0.06 0.03 0.08 -0.15 -0.14 -0.14
corr(zp, hy) | 0.01 0.04 -0.01 0.10 0.16 0.12
corr(zp, hp) | -0.08 -0.06 -0.09 0.02 0.00 0.03
corr(hy, hy) | -0.44 -0.46 -0.42 -0.25 -0.36 -0.23
corr(hy, hp) | -0.45 -0.44 -0.46 -0.42 -0.42 -0.41
corr(hy, hp) 0.10 0.14 0.08 0.15 0.20 0.17

Note: ATUS sample excludes weekend respondents.



Implied elasticities of labor supply

log hyy = €elog(zp) + controls + error

Controls wk =0 wk >0
X and NA 0.05 0.34
X and U 0.08 0.34
X and p 0.79 1.54

Notes: X = [B, Dp, log Oy]; NA: net assets; U: utility; u: marginal utility.



Means of sources of heterogeneity

Mean of a
Mean of

25 35 45 55 65

——— @0 --=- >0

Mean of log(6y)
3 4

Mean of B and Dp

A

1/¢ P b—1
Reminder: %(DBP)) o (LM) 1 On o< 2 (LN) _



Variances of sources of heterogeneity

Variance of a

Variance of B and Dy
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Do profiles violate random walk assumptions?

No, we have assumed enough flexibility in initial conditions.

o Mean of o/t
. . t
Eof = IEozj + Z Evg,
s=j+1
Eof ' —Eol = [Ea/ ] -Ed]]+ Eof
~~
cohort effect time effect
@ Variance of o/t
Var(af ') = Var(el) = [Var(a/_1) — Var(a)] + Var(v}') .
N——
cohort effect time effect

Profiles informative only about average growth of means/variances.



Correlations in wx = 0 model
log zp log cy log hy log hy log hp a 5 B Dp log O
log zm 1.00 0.29 -0.07 - - 0.70 0.42 0.42 - -
log cm 1.00 0.13 - - 0.69 -0.50 -0.55 - -
log h 1.00 - - 046 050 -071 - -
log hy - - - - - - -
log hp - - - - - -
« 1.00 -0.35 0.23 - -
€ 1.00 0.26 - -
B 1.00 - -
Dp - .

log On




Correlations in wx > 0 model

log z log cpm log hy log hy log hp [eY € B Dp log O
log zim 1.00 0.29 -0.07 0.07 -0.02 0.82 0.42 0.45  -0.58 0.69
log cum 1.00 0.13 0.00 -0.06 066 -0.54 -0.43 -0.01 -0.14
log hy 1.00 -0.17 -0.30 -0.32 0.38  -0.48 0.06 -0.20
log hy 1.00 0.18 0.13 -0.08 -0.29 -0.36 0.68
log hp 1.00 0.08 -0.15 -0.03 -0.70 0.12
« 1.00 -0.18 0.23  -0.41 0.46
€ 1.00 0.40 -0.34 0.46
B 1.00 -0.06 0.31
Dp 1.00 -0.66
log On 1.00




Efficiency distributions

60 80
2010 dollars
ST
Mean 26.6 10.9 14.3
Median 21.8 6.2 7.6
Percent above 100$ 1.0 0.5 1.2




Distributions of other sources of heterogeneity
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Means

of market consumption and hours

Mean of log(cy)
4 k

10

Mean of hy
-10

-20

Mean of log(cy)

75 35 45 55 65 25 35 45 55 65
——— data ——- constant B (x=0)~="= constant B (c>0)

data === - constant 6y (>0)

Mean of hy
-10

25 35 45 55 65 25 35 45 55 65

——— data ——- constant B (w=0)--=-= constant B (ax>0)
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Variances of market consumption
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Dispersion in equivalent variation

Equilibrium W, (2) = V(% 1) 4+ BOE: [Wepa (V)]e]

Hypothetical W, (7;1) = V(%¢;8) + BOE, [Wepa (V)]e] -

Inequality metric: dispersion in equivalent variation T:(¢)
VT/t(Z; L) = max V(x¢; L) + BOE: [Wt+1(L,)|L] )
t

CM,t = _)715 —+ Tt(l,) —+ N_At.




Robustness to hypothetical ¢
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Dispersion in T

over time
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Variances of sources of heterogeneity over time

&4 -
) ’__.—” = o ’,/’
~ -
// //
o - -
- . S
S - - w —
5 P .- 5|
3 o - T 8
e &4 s = e o |
5 s .- s -
& v e s
b Lo = -
] - e
& bl Eciii
1995 2000 2005 2010 2015 1995 2000 2005 2010 2015
——=wu=0 =-=---u>0 ——= w0 =--=--w>0
w
o < P
a P e
2 - e
s g o) L
o 5~ -
s .
@ 8 o 7
8 g & R
e s g
s - 8 .
8 = L 5 _ ,
s i >y s
;
.
.
o4 ~ 1
1905 2000 2005 2010 2015 1995 2000 2005 2010 2015

——-Binw=0 ---- Binwa0  =eeees Deinw0 === =0



Means of sources of heterogeneity over time
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Correlations of time uses with wages and spending

ATUS Individuals CEX Households

Time Use Wage Wage Consumption
Market hours hy, 0.09 -0.07 0.16
Home hours hy 0.01 0.12 0.01
Child care 0.03 0.11 0.02
Shopping -0.02 0.05 -0.01
Nursing -0.03 0.00 -0.01
Home hours hp -0.11 -0.04 -0.08
Cooking -0.13 -0.03 -0.06
Cleaning -0.08 -0.01 -0.06
Gardening 0.00 -0.02 -0.04

Laundry -0.10 -0.02 -0.04




hp relatively uncorrelated with

Correlation of hp

T T T T T
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Counterfactuals of dispersion in
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Transfers that equalize marginal utilities

[Note: ¢t =cym + 2m <hN + e:fé(DBP)) hp).]
Find optimal t(¢) under equilibrium allocations {Ey, by, hn, hp}.:

max / V(@m() + 1), (), Fn(0), Fo(1))dd (1),

/ £(1)dd (1) = 0.

L

Solution is to equalize marginal utilities:

(o) = / cr(1)dO(1) — er(v).



2. Redistributive transfers t @&

Equalize marginal utility: t(c) = [ c7(¢)d®(t) — c7(t) for cr = e + Zm (hN —+

Standard Deviation of t
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exp(Dp)
exp(B)

Note: Standard deviation of t normalized by mean market consumption [ cp(¢)de.

hp).



Dispersion in t over time @
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Counterfactuals of dispersion in

t

Standard Deviation of t
Standard Deviation of t
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3. Lifetime heterogeneity losses

Ej 1 W ({ce e e hp o) = By 1 W ({(1 = N, huaes e, )

No dispersion in ... wx =0 model wk > 0 model
ZM,Q/\/,B7 DP 0.06 0.12
zy, On 0.07 0.16

On — 0.13




Welfare implications of within-age dispersion

No within-age dispersion in ... wk =0 model wyk > 0 model
ZM,GN,B,DP 0.07 0.14
zm, On 0.07 0.16

On — 0.12




Lifetime welfare losses from heterogeneity

[Note: cr =cpm + 2[\/] (hN + e::é(DBP)) hp) and hT = hM + hN + e::é(DBP)) hp]

o Welfare effects of dispersion:

IEj—l w ({Ct, hM,t, hN,t» hP,t}) = Ej—lw ({(1 - )\)6n /A"I\/I,t, /A7N,t7 /A7P,t})

o Level effects of dispersion:

fLZM(L)hT(L)dq)(L) P—pP

[hr(ydo@) " =T

P=



Level effects from eliminating heterogeneity

wk = 0 model | wk > 0 model
No dispersion in ... Ap A Ap A
zm,0n, B, Dp 0.04 0.06 | 0.05 0.12
zm, Oy 0.04 0.07 | 005 0.16
On — — 0.00 0.13




Welfare implications of market incompleteness

All wage variation insurable ...

wk = 0 model

wk > 0 model

log zpm,: = & + €t Ap A Ap A
Ours 0.21  0.23 0.13  0.20
PM (2006, RED) 025 0.16

HSV (2008, JME) 022 022

PM: high persistence with v =1 and n = 0.8.

HSV: separable preferences with v =n = 1.



4. Ramsey optimal taxes @

Stationary optimization problem:

max / V(em(r), ban(r), (7). bp(7): 1)dD(0),

T={70,71}

subject to:

/[ZM -(1- 7'O)ZMl_Tl] hp(7)d®(r) = G.

L



Tax functions
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Parameters

No Home Production: wx =0

Home Production: wx >0

Std(T) Std(t) A Tl Std(T) Std(t) A T
Baseline 0.78 0.55 0.06 0.06 0.90 0.73 0.12 0.24
7 = 0.06 0.78 055 0.06 0.12 0.93 0.74 0.14 0.27
7 = 0.19 0.78 0.55 0.05 -0.04 0.88 0.72 0.10 0.20
G/Y =0.05 0.78 0.55 0.06 0.03 0.90 0.73 0.12 0.24
G/Y =0.15 0.78 0.55 0.06 0.09 0.90 0.73 0.12 0.25
Frisch elast. = 0.4 0.68 0.55 0.02 -0.74 0.80 0.73 0.10 0.06
Frisch elast. = 0.7 0.85 0.55 0.08 0.26 0.98 0.73 0.13 0.31
¢=0.5 0.78 0.55 0.06 0.06 1.94 0.70 052 0.44
¢ =20 0.78 0.55 0.06 0.06 0.85 0.71 0.09 -0.80




Subsamples

No Home Production: wyx =0

Home Production: wx >0

Std(T) Std(t) A T1 Std(T) Std(t) A TL
Baseline 0.78 0.55 0.06 0.06 0.90 0.73 0.12 0.24
Singles 0.89 0.61 0.01 0.03 0.90 0.71 0.08 0.13
Non-working spouse 0.80 055 0.10 0.22 1.34 1.07 021 0.33
Working spouse 0.78 0.54 0.05 0.09 0.85 0.70 0.10 0.23
No children 0.79 0.55 0.10 -0.06 0.81 0.67 0.18 0.13
One child 0.78 0.55 0.07 0.10 0.85 0.72 0.11 0.27
Two or more children 0.77 0.53 0.04 0.15 0.96 0.77 019 0.31
Child younger than 5 0.77 0.54 0.01 0.15 1.02 0.82 024 0.34
Less than college 0.78 0.55 0.02 -0.22 0.86 0.71 0.06 0.13
College or more 0.76 0.52 0.06 -0.10 0.86 0.68 0.15 0.20




Consumption measures

No Home Production: wyx =0

Home Production: wx > 0

Std(T) Std(t) A T1 Std(T) Std(t) A i
Baseline 0.78 055 0.06 0.06 0.90 0.73 0.12 0.24
Food 0.82 0.56 0.05 -0.05 0.92 0.75 0.13 0.21
All 0.88 0.63 0.08 0.18 0.99 0.83 0.13 0.27
Adjusted baseline 0.57 0.39 0.07 0.23 0.79 0.60 0.13 0.31
Adjusted all 0.84 0.60 0.07 0.26 0.97 0.80 0.11 0.31




Measurement error: x = x* exp(e), classical

No Home Production: wx =0 Home Production: wx > 0
Std(T) Std(t) A TL Std(T) Std(t) A 1
Baseline 0.78 0.55 0.06 0.06 0.90 0.73 0.12 0.24

20% of consumption 0.74 0.51 0.05 0.10 0.87 0.69 0.12 0.26
50% of consumption 0.62 0.41 0.04 0.15 0.80 0.60 0.12 0.27
80% of consumption 0.45 0.26 0.03 0.18 0.70 0.47 0.12 0.29

20% of market hours 0.79 0.55 0.05 0.08 0.90 0.73 0.12 0.24
50% of market hours 0.80 0.55 0.06 0.14 0.89 0.73 0.12 0.26
80% of market hours 0.80 055 0.06 0.21 0.88 0.73 0.12 0.30

20% of home hours 0.78 0.55 0.06 0.06 0.92 0.74 0.12 0.24
50% of home hours 0.78 0.55 0.06 0.06 0.88 0.73 0.13 0.24
80% of home hours 0.78 0.55 0.06 0.06 0.78 0.70 0.14 0.25
20% of all variables 0.74 0.51 0.05 0.12 0.89 0.70 0.12 0.26
50% of all variables 0.63 0.41 0.05 0.21 0.77 0.59 0.13 0.29

80% of all variables 0.46 0.26 0.05 0.31 0.51 0.40 0.14 0.33




PSID analyses

@ PSID samples (similar demographic restrictions as CEX/ATUS)
e panel: only food, starts in 1975, use within-household variation
e cross-section: expanded spending categories, starts in 2004

@ Unclear whether child care or shopping is in “homework” answer.

o Baseline case: split homework equally between hy and hp.

e Find similar results between PSID and CEX/ATUS in terms of:

@ Correlations of hy.
@ Means and variances of «, €, B, Dp, and 0y by age.

© Statistics of inequality: Std(T), Std(t), A, and 1.



Robustness of home hours correlations
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Similarity of means of sources of heterogeneity
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Similarity of means of sources of heterogeneity
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Similarity of variances of sources of heterogeneity

P’y , I 7
/ @ /
// 4
e ” 4
2T 7 L /7
S < - o8 %
8 -7 - 38 s
2 - - 2 e
s 7 T S o -
5 " T § -
> Tl Z e ———
T ejT——————"" -
P
o S L
25 35 45 55 65 25 35 45 55 65
——= =0 =-=---wu>0 ——= =0 =-=-w0
(a) CEX/ATUS (b) CEX/ATUS
“ <
/ 7
/ /
4 /
<« / /
i e - ] /
s Paliite s //
8 PRt 8 /
= —- =4 Y
o _— 8
k] = £ s
5 —_ S o 4
> — > 2 -
o~ - P e
‘/ _ .-
725 e -
25 35 45 55 65 75 35 45 55 65
—_——— =0 === u>0 —_——— w0 ===- w30

(c) PSID Panel (d) PSID Panel



Similarity of variances of sources of heterogeneity

<
. 2
© / --—
/ .- ~.
& | ——— J " ~
Sed T e Y 28 ~<
2 P =3
& - 8
m o~ // % el
b —~
5 -~ 2
- 8
8 ol —— c
g - 2
= - s g
s .- d
> -4 T > =
B o S
25 35 45 55 65 25 35 45 55 65
——=BiNW=0 ====:Binw>0 = De in &3>0 = >0

(a) CEX/ATUS (b) CEX/ATUS

q =
n /7
o / -
o o / . /
5 /. s .
O | e foewen g B
B | T v E i
8 o] e - 8 B
2 N e ) . ‘
g ) : )
8 ) - |
g ) |
] ””/ e = e

) ._-_- ------------------ s

25 35 45 55 65 P - _ ) ]
——=Binw=0 ====-Binw>0 =eeeeee By i 50 e

(c) PSID Panel (d) PSID Panel



Similarity of inequality results (baseline case)
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Inequality results: CEX vs PSID (all cases)

CEX Food | No Home Production Home Production
Statistics Efficiency Baseline Disutility
std(T) 0.82 1.15 0.92 0.80
std(t) 0.56 0.84 0.75 0.67

A 0.04 0.20 0.11 0.02
T -0.05 0.29 0.21 0.09
PSID Food | No Home Production Home Production
Statistics Efficiency Baseline  Disutility
std(T) 0.57 0.87 0.63 0.55
std(t) 0.40 0.62 0.51 0.45

A 0.09 0.18 0.14 0.09
T 0.28 0.33 0.29 0.24




Inequality results: CEX vs PSID (all cases)

CEX All No Home Production Home Production
Statistics Efficiency Baseline Disutility
std(T) 0.78 1.14 0.90 0.76
std(t) 0.55 0.83 0.73 0.65

A 0.06 0.20 0.12 0.03
T 0.06 0.32 0.24 0.13
PSID All | No Home Production Home Production
Statistics Efficiency Baseline  Disutility
std(T) 0.58 0.85 0.63 0.56
std(t) 0.40 0.61 0.51 0.45

A 0.11 0.18 0.15 0.10
T 0.33 0.36 0.33 0.29




Inequality results: CEX vs JPSC (all cases)

CEX/ATUS | No Home Production Home Production
Statistics Efficiency Baseline Disutility
std(T) 0.78 1.14 0.90 0.76
std(t) 0.55 0.83 0.73 0.65

A 0.06 0.20 0.12 0.03
T 0.06 0.32 0.24 0.13
JPSC No Home Production Home Production
Statistics Efficiency Baseline Disutility
std(T) 0.66 0.98 0.76 0.67
std(t) 0.46 0.68 0.60 0.56
A 0.04 0.11 0.07 0.02
T -0.15 0.19 0.11 0.03




Inequality results: CEX vs LISS (all cases)

CEX/ATUS | No Home Production Home Production
Statistics Efficiency Baseline Disutility
std(T) 0.78 1.14 0.90 0.76
std(t) 0.55 0.83 0.73 0.65

A 0.06 0.20 0.12 0.03
T 0.06 0.32 0.24 0.13
LISS No Home Production Home Production
Statistics Efficiency Baseline Disutility
std(T) 0.64 1.12 0.80 0.64
std(t) 0.45 0.77 0.63 0.54
A 0.03 0.20 0.12 0.02
T -0.80 -0.12 -0.24 -0.80
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