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Consumption and Income Inequality
* The income variance increases with permanent income shocks.
* The variance of consumption also increases with permanent income shocks.
* How does this align with the Mincer model?

* The degree to which these move in line will depend on the degree of
precautionary savings and access to credit.

* Recent evidence on the growth in consumption inequality over the life cycle
for different birth cohorts in the UK and the US shows a strong increase in
inequality across cohorts.
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Younger birth cohorts face higher overall consumption inequality during their
working life than similarly aged older cohorts.

Figures 1 and 2 show the evidence from the UK1 and from the US2
respectively.

Income inequality growth displays some similarities, but a clearly different
pattern.

See Figure 3 for the UK, for example.
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Fig. 1. Variance of Log Non-durable Consumption by Age, UK
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Fig. 2. Variance of Log Non-durable Consumption by Age, US
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. Variance of Log Disposable Income by Age, UK
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Panel Data Income Dynamics




Non-stationarity and the persistence of shocks.

* Assume logincome y; ; (= InY; 4 ) for consumer i, at age a, time period t,

observable characteristics Z; , ¢:

_ - P T
Yiar — "Hr .'.-'Iré Ll "r:-!.rj..'dll} T Yiar ™ Vias {].}

1.k,
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* For any cohort, a “reasonably general” specification for the idiosyncratic
effects B; . f;: Ability

v
B; i = foi + puhis (2
T

Factor loading (price)

* foi: individual effect.
* p¢priceatt
* p¢ft can also represent an idiosyncratic trend at time &

. yl-T, +: represented by a low-order MA (q):

q
Uiy = Z‘ 06, ; with 0y =1, (3)

=0

P P .
Yie = PYit—1 T Lit- (4)
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* Remove deterministic term Z; . from y; ;:

q
Yoo = i+ foi + 5, + Z 0&; 1, (5)
=0
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* If g=1, then this implies a key quasi-difference moment restriction

cov(Ay,, Ay, 2) = var(fy)(1 = p)* +var(f) A" pA p, s — pOivar(e, ), (6)

where AP = (1 — pL) is the quasi-difference operator.

For large g=1 and small 84, (6) implies

cov( Ay, Ayo) == var( i) Ap:Ap 2. (7)

* For near unit root permanent shocks and innovation transitory shocks, if

(var (f1) = 0)

* No autocovariances of order two or above remaining in the growth rates
of the income variable y.

« Allowing for a higher MA process relaxes this; but at some point, the
autocovariance structure for income growth drops to zero.
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1.1. Idiosyncratic Trends




* The trend term p;f;; in (5) could take a number of forms. Two
alternatives worth highlighting are as follows:

a) deterministic idiosyncratic trend:
puhi = rlt)fi,
where ris a known function of t, e.g. r(t) = t, (e.g., Gorman model)

b) stochastic trend in ‘ability prices’:

=+ L.:.r-

with F;_;&;.
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1.2. The Permanent—transitory Model of
Income Dynamics

~

i



* Permanent-transitory decomposition provides a useful baseline.

* Rewrite (5) as o
Vi = Yy + Vi (8)

P__ P . _
Vi = Va1 T i (9)
* Transitory or mean reverting component yl?; = Vit

q
vy = Zﬂ,-r.j_! ; with 6y = 1. (10)

j=0

» Autocovariances of Ay, (= &;; + Av;;)

var((,) +var (Ay,) fors=10

cov(Ay, Aypys) = { cov (Avy, Ay ) for s 7 0. -
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Figures 4 and 5: Income dynamics in Norwegian Population Register Panel.

Figures plot the variances of the permanent shocks to labour market income
and disposable income for men during their working life.
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Fig. 4. Variance of Permanent Shocks by Age, Norway
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Fig. 5. Variance of Permanent Shocks by Age (Low Educated), Norway
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Second Figure: separates out the less-educated group and shows the strong
increase in the variance of permanent shocks at older working ages for this

group.

Overall U shape for variances over the life cycle may reflect an aggregation

over high-educated workers, whose shocks are largest earlier their lifetime,
and low-educated workers, who face larger variances to persistent income

shocks later in their working life.
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1.3. Some (Simple) Empirics of Income
Dynamics

~
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* As noted above, forecastable components and differential trends are most
important early in the life cycle.

* Tables 1 and 2: the head is male, lives in a couple and prime aged (aged
between 30 and 60 years).

* Selection removes the early career trends and the later career health effects.

* Moreover, the baseline specifications (8)—(10) allow for general fixed effects
and initial conditions.
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Table 1: The Autocovariance Matrix of Income Growth PSID

Year var(Ay,) o {Ayg 1,8 %) oo | Ayera Ay

190 (L.O832 (.01596 (.001 8
[ OLO0ED) ((LO035) (0L0032)
14981 0.0717 (.0220 0,007 4
(0.0075) (00051 ) (0.0037)
1052 0.0718 0.0226 (. (N5 1
(L051) (00055 ) (0L (02 6)
1983 0.0783 (0200 IRELE!
[ OO EE ) (L0034 ) (0. 0042)
REEE! (0805 (.0288 IREIEE!
(0L055) (L0056 ) (0L 0032)
1985 (). 1)) 0.0379 (.00149
[0.0180) (0.0074) (0. D03E)
146 0.1023% (1.0354 00115
(D.00TT) (L0054 ) (0. D03E)
1987 1116 0.0375 (001 6
{0.0097) (0.0051 ) (0004 6)
Rt 0.0525 0.0313 (.02 1
(OO0 (00042 ) (000 2)
RE:E 00853 (.02E0 00035
{0.0067) (L0069 ) (0. 0054)
19540 (.24 (.0296 0. 0067
[ 0.0095) (URITRES: ) (0. D5
19491 OB18 (.029%9 MA
[ OL.O05D) (ERITEELY
19492 0.1177 NA MA

(0.0079)

Source. Blundell e al (2008),
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Table 2: The Autocovariance Matrix of Income Growth BHPS

Year var( Ay) COV{ Ay AR COW (Ao Ay,

19E0 (0.1429 (1.0504 (.00 44
(0.0071) (0. 0042) (0.0039)
14E1 0.0717 0.0220 (0.0074
(0.0075) (0. 0034) (0.0037)
192 0.0718 (.0226 (.0051
(L0051 ) (0.0035) (0.0026)
19835 0.0783 0.0209 (.05
(OO ) (0. 0034) (0.0042)
14E4 (LOB05 (.0288 (.00 34
(L0055 ) (0 (MNEhER) (O OHEE2)
1985 (0, 1 b 0.0379 0.00149
(OO1B0) (0,007 4) (0.0038)
196 (0. 1023 (.0354 0.0115
(0.0077) (0. 0054) (0.0038)
1987 L1116 0.0375 (0016
(00097 ) (0.0051) (0.0046)
1988 (L0925 0.0313 (.0021
(OO ) (0. 0042) (0.0032)
19849 (LOEES (.0280 (.0M35
(0.0067) (0. (59) (.03 )
1990 (.04 (.020%6 0.0067
(OL00M5 ) (O 0449y (0. 050
19491 (LOE1E (0.0299 MNA
(L0059 ) (0. OO40)
1992 0.1177 MNA MNA

(0.0079)

Source. Blundell and Etheridge (2008).
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2. Intertemporal Choice and the Evolution of

the Consumption Distribution




2.1. Self-insurance?




Individuals can self-insure using a credit market with access to a risk-free
bond with real return 7 ;.

Consumption and income are linked through the intertemporal budget
constraint:

Ar‘.r+_f+1 = “ + rr+_f}'[fjli.r+f + Yr‘.r+j - -:r'_r+_f} with A; r = 0. (12)
Constant relative risk averse (CRRA) preferences

f
1 (“r'.r-i-_f_l Z'

. LI 13
(1+d) p ‘ | 1

wy l(-:r'.r+_;'-. Zr‘.r-l—j} =

FOC:

ol 1+ 7
41
l1+90

AZ A Wfi—1
e L |!E.r_]_l.(.r;'l?r N
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Aciy =~ AZ 3 +n.,+ iy, (14)

it e
cit =Alog (g,

9 =(1~-p)"",

Ni ¢ is a consumption growth shock with E._;n; ; = 0, I} ; captures any slope
in the consumption path due to interest rates, impatience or precautionary
savings

Error in the approximation is O(Et—lniz,t)-

Conveniently, with CRRA preferences, I}, is independent of C; ;.
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2.2. Linking the Evolution of the Consumption and Income Distributions

q
AYitrr = Cippn + Oi€it+r—j-
1 7

j=0

* The intertemporal budget constraint (12):

T—t I—i
> QuiCirri = Y Qe Yigrn + Ai,

k=0 k=0

* Yisthe level of income,
 Tis death,
 Lisretirement, and

*  Qp4r isdiscount factor: 1/ (1 + 7). k = 1,

For log income growth in the permanent—transitory model (9, 10):

(15)

., T —t(and Q; = 1).

Heckman
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e Define

L—t L—t
Tt = Z Qs+ Yi e Z Qi Yi—r + A, (16)

k=) k=)

* Share of future labour income in current human and financial wealth

y q .
S I - -'il ri
~—1+r[‘+j§_1:“f/“+”}] 17)

* Annuity factor (for r, = 7).

* Blundell et al. (2013): stochastic individual element 7;  in consumption
growth (14) is approximated by

Wit = ﬂf’-f(‘:i-r + TI,rF‘?'-l'\JI'-

where
Human wealth;

ﬂr'r -
Assets;; + Human wealth;
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Link to Further Discussion




e B\
2.3. When Does Consumption Inequality

Measure Welfare Inequality?




3. Partial Insurance

* Extends (encompasses) the previous model



-

3.1. Consumption Dynamics with Partial
Insurance

~

3



e Blundell et al. (2008) introduce transmission parameters ¢; and ;.

* For any birth cohort, the consumption growth relationship (18) is

Aln Gy =Ty +AZ 9" + &y + ¢l + 1 2, (19)

* Partial insurance w.r.t. permanent shocks implies0 <1 —¢; <1
* Fullinsurance: ¢.=0
* Partial insurance w.r.t. transitory shocks implies0 <1 — vy, < 1.
* Full insurance: ¥ ,=0

* The expressions 1 — ¢, and 1 — y); then measure the fractions insured and
subsume 1, and y; from the self-insurance model.

* A (latent) factor structure that provides the panel data moments linking the
evolution of distribution of consumption to the evolution of labour income
distribution.

e Describes how consumption updates in response to income shocks.
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3.2. The Key Panel Data Moments
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* Taking the models for income dynamics (15) and consumption dynamics (19)
together.

* Derive the second-order panel data variances and autocovariances that serve
to identify the unknown transmission parameters, ¢, and i, of the partial-
insurance specification.

* The autocovariance structure for log-adjusted income growth (Ay, =
AlnY, — AZ;¢?) is given in (11).

* For log consumption (Act =AInCy =T + AZ{tgoc):

cov(Acy, Acrys) = drvar({,) + Yivar(e) + var(¢,) (20)

for s=0 and zero otherwise.
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Cross-moments between income and consumption growth:

il A Ans | dwvar(y) + pyvar(e;)
(-U"lr[iﬁfef:ﬁ}f+.€) { tlli"icﬂ\r"(ﬂh &TJI_F_.;)

Summary of the key panel data moments is given by

var(Ay;) = var(({;) + var(Ag,)
coV(Ayp1, Ayy) = —var(e)
var(Ae,) = ¢;var({,) + yivar(e) + var(E,,) + var(u)
var(Ac,, Aciq) = —var(u;,)
cov(Ag, Ay;) = ¢ var((,) + Y, var(e)
cov(Acy, Ayspq) = = var(e;)

(21)

(22)

Heckman
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3.3. Identification

(follows from using sample moments)

38
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3.6. Partial-insurance Parameters for the US
g %
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* The PSID contains a measure of total food expenditures (food!)

* To line up the measures as best as is possible, five-quarter respondents only
(annual expenditure measures) from the CEX are utilised.

* Otherwise, the sample selection is similar to that for the PSID. Further detail
of this approach and a comparison of both data sources are in Blundell et al.
(2004), which builds on the earlier work of Skinner (1987).

* Table 3 presents the implied autocovariance structure between consumption
and income growth.

» Table 4 provides the estimates of the partial-insurance parameters / and w
from (19) for the baseline specification. It also shows results for specifications
which allow the transmission parameters to differ by birth cohort and by
education level.
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Table 3: The Autocovariance Matrix of Consumption Growth in the US

Year var{Ag) COV{ A L) COV{Acys L)

14 0.1275 0.0526 0.0022
(0,009 7y (0.007E) LR E LTS

1951 0.1197 0.0573 (M5
(011 6) (. 0E) (0 MIA)

1082 (.1322 0.0641 (D006
(0010 (0.0D08T) EERE LT 1))

145 {.1532 TR (1Ml R
(0] 5ty ERENEEEY] (0.0067)

1t 4 {.18649 0. 1003 (.01 31
(0.0173) (.01 63) (0 =D

19E5 0.2019 0.08'72 MA
(. 0E44) (0.0194)

14EG 0.1628 NA MNA
(. 0184)

1987 NA MNA MA

19EE NA MNA MA

1 it NA MNA MA

1t 0.1751 (0.0602 0.0057
(0.0 1) LR E LY (0LO06T)

14t ] .1646 (). 06D MA
(0042 ERENEEEY]

Gy 0.1467 NA MNA

(0.0130)

Souree. Blundell ef ol (2008).
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Table 4: Partial-insurance Parameter Estimates

Transmission parame e Whole sample  No college  College Born 1940s  Born 1930s

i (Partakinsurance permanent shock ) 06423 0.9439 (0.41%4 0.7928 (. 6EED
(0.0945) (0.1783) (0.0924) (0.1848) (0.2393)

w(Partiakinsurance transitory shock) (.05 33 0.07 68 0.0675 0.0273 (.0381
(0.0435) [ 0LO6OE) (0.0550) (0.0705) (00737

Notes. Standard errors in parenthesis. This Table reports DWMD results of the parameters of interest See
Blundell ef all (2008) for resuls allowing for omevarying variances of measurement error in consumplion.
Sowrce. Blundell & al (2008).

* 65% of permanent income shocks not insured.
e All of transitory shocks insured.
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3.7. The Importance of Measuring Assets
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Table 5: Wealth and Durables

Consum plion: Non<durable

Income: MNe L 10 omme

MNon<lurable
Net 1ncome

MNon=durable

MNel inoome

Touwal

Ner income

Sample: Basehne Low wealth High wealth Lovw wealth
¢ (Pamiakinsurance permanent shock) 06423 (. 5489 (0.6248 1.0342
(0.0 5R) (). 254 8) (0O ) (0.3517)
w (Pariakinsurance transitory shock ) (0.0533 0.2877 (0.0 106 (. 3683
((.0435) (0. 114%) (0414 (0. 1465)
Note. 5ee Table 4.
n



To assess the importance of this mechanism for low-wealth families, we can
examine the same selection of low-wealth households but now include
durable expenditures in our consumption measure.

In the final column in Table 5, the transmission parameter for transitory
shocks is now even larger than column 2 and the permanent shock
parameter has a point estimate of unity.

Once durable expenditures are included, consumption growth is even more
sensitive to transitory shocks for low-wealth families.

Transmission parameters subsume self-insurance and do not allow us to
separate the various insurance mechanisms.
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3.8. Excess Insurance?

* 35% of permanent shocks not reflected in changes of consumption: why?

e



4. Additional ‘Insurance’ Mechanisms




4.1. Taxes and Transfers




Table 6: Taxation and Other Earnings

Consum prion: Non=lurable Non=lurable MNon=lurable

Income: Net inoome Eamings only Male eamings

i (Parmiakinsurance permanent shock) 0.6423 03700 ().2245
(0.0945) (0.0574) (0L 0495

w (Pamiakinsurance transitory shock ) (.0535% (.06 33 (. 502

(0.0435)

(OO0

(0.02594)

Nale, S5ee Table 4.
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A simple way to assess the ‘insurance’ value of the tax and transfer system in
the context of the partial-insurance approach is to examine the impact on the
insurance parameters of changing the income definition to be gross of taxes
and transfers.

A reduction in the transmission parameters would indicate the degree of
additional insurance.

The second column of Table 6 shows the results of such an experiment using
the partial-insurance modelling framework and PSID—CEX data source
analysis above.

The reduction in the estimated transmission parameter for permanent shocks
/ from 0.64 to 0.37 indicates the important role of taxes and transfers in
insuring family incomes.

The final column points to the importance of family labour supply to which
we now turn.
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4.2. Family Labour Supply




* To investigate the family labour supply, Blundell et al. (2012) use the enhanced
data from the post-1996 PSID to estimate a model of consumption inequality and
family labour supply for couples.

 The new asset data allow a direct measure of pit and the more comprehensive
consumption data avoid the need for imputation.

* Their analysis extends previous work and expresses the distributional dynamics of
consumption and earnings growth as functions of Frisch elasticities, ‘insurance
parameters’ and wage shocks.

* The impact of a permanent shock to male wages w;,,is shown to generalize the
transmission parameter 7; ; in expression (18) to take the form:

'Flrr'.ll'.l (1 + ‘Flr.l'.lm.'.."mjl

, (24)
’n’r-.,r; + (1 - ﬂf-!J Hh -

T i 8im. i

*  S;m¢ is the share of the male earnings in future human capital wealth, and the
Ne,p and Ny, parameters are the Frisch consumption and hours of work
elasticities respectively.
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Fig. 6. The Average Impact on Consumption of a Permanent Shock to

Male Wage, US 10% |
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Appendix




Approximation of the Euler equation

* Blundell, Pistaferri and Preston (2008) consider the
consumption problem faced by household i of age a in period t.

® Assuming that preferences are of the CRRA form, the objective
is to choose a path for consumption C so as to:

1—’]-' —1
max E Z ,&r ' E_H t .EE:-3+J t _,Iﬂ.il+.|' {ﬁ}

where Z; 5. +; incorporates taste shifters (such as age,
household composition, etc.), and we denote with

Ea(.) = E(Qar)



* Maximization of (6) is subject to the budget constraint which
in the self-insurance model assumes individuals have access to a
risk free bond with real return r

Ai.a+j+1 =(1+r) [Aﬂ'_-aﬂ-.tﬂ T 'ﬂ'-ﬂﬂff-hf - fﬁﬂ':fﬂ'} (7)
Af‘_,q — D (8)

with A; ;. given.

* Blundell, Pistaferri and Preston (2008) set the retirement age
after which labor income falls to zero at L, assumed known and
certain, and the end of the life-cycle at age A.



* They assume that there is no uncertainty about the date of
death.

* With budget constraint (7), optimal consumption choices can
be described by the Euler equation (assuming for simplicity that
there is no preference heterogeneity, or v/; = 0):

/

C‘T;—Lr—l = (1+r)Esq Cr',_;t' (9)

* As it is, equation (9) is not useful for empirical purposes.



® Blundell, Pistaferri and Preston (2008) show that the Euler
equation can be approximated as follows:

A I[}g ij,g._t = Tiar + ﬁ'g,t

where 7; 5; is a consumption shock with E;_4 (7i2:) = 0, £,
captures any slope in the consumption path due to interest
rates, impatience or precautionary savings and the error in the
approximation is O(Eﬂnﬁa,t}'

* Suppose that any idiosyncratic component to this gradient to
the consumption path can be adequately picked up by a vector
of deterministic characteristics I'7, ; and a stochastic individual
element & 5

ﬂlﬂgcf,a._t_ jar_ﬂciat—??iat+‘fiat



* Assume log income is

log Yf,a._t = Piat T Eiar [1[])
pPiac = o+ Piati-1+Gar (11)

where [, . represent observable characteristic influencing the

growth of income.
* |[ncome growth can be written as:

A I'Dg Yf,a.,t — 7, .= ﬂ}’f.,a,t - C:I,a,r + J&E:}a,t-

iat



®* The (ex-post) intertemporal budget constraint is

A—a L—a
Z Ciatjrti _ Z Yiatjrej + A,
— = : i,a,t

where A is the age of death and L is the retirement age.

Applying the approximation above and taking differences in
expectations gives

Miatr = Ei,a,r [C:'._a._t + ﬂaELa,t]

where 7, is an annuitization factor defined below in technical
EA—.J Yiadi t+i
=0 (14r}

— v is the share of future labor
Z_;:T}a ~ALLLH LA o

notes, =; 5 =

(14r)
income in current human and financial wealth, and the error of

the approximation is
O([Giae + Taiael” + Eact [Giax + Taiadl’)



* Then

A |E'E; Cf,a._t — gf,.a,r + :I._.a,rﬂ:f,.a,r + Ma=iatCiart {12)

with a similar order of approximation error.

* The random term &; , can be interpreted as the innovation to
higher moments of the income process.



¢ The interpretation of the impact of income shocks on
consumption growth in the PIH model with CRRA preferences
is straightforward.

* For individuals a long time from the end of their life with the
value of current financial assets small relative to remaining
future labor income, =; ,: ~ 1, and permanent shocks pass
through more or less completely into consumption whereas
transitory shocks are (almost) completely insured against
through saving.

* Precautionary saving can provide effective self-insurance against
permanent shocks only if the stock of assets built up is large
relative to future labor income, which is to say =; ;¢ is
appreciably smaller than unity, in which case there will also be
some smoothing of permanent shocks through self insurance.




* The most important feature of the approximation approach is
to show that the effect of an income shock on consumption
depends not only on the persistence of the shock and the
planning horizon (as in the LC-PIH case with quadratic
preferences), but also on preference parameters.

* (Ceteris paribus, the consumption of more prudent households
will respond less to income shocks.

* The reason is that they can use their accumulated stock of
precautionary wealth to smooth the impact of the shocks (for
which they were saving precautiously against in the first place).



Technical Discussion Drawn from Blundell, Low, and Preston
(2008)
Approximating the Euler Equation



® The household plan at age t is to maximize the expected

remaining lifetime utility:
T—t

U[G‘,rw)
ED (1+6)

——

* We begin by calculating the error in approximating the Euler
equation.

1+4
1+r

E.U (Ciest) = U (ci) ( ) = U’ (crre™+) (13)

for some ki1



* By exact Taylor expansion of period t + 1 marginal utility in
In ¢ir.1 and around In ¢;; + ki1, there exists a ¢ between
cire" =t and cj.q such that

1

f — Iy . afit+
U {CF'E—I-].) —U [CHE 1) 1 _|_ b [Cfreﬁir—i)

[ﬂ‘- IN Ciryq — H:‘r+1]

+%;3 (€, cie€"™ 1) [AIn Cirs1 — Kirsa] (14)
where x(c) = U'(c)/cU"(c) < 0 and
B(€,c) = [e2U"(¢) + eU"(e)]/U'(c).



* Taking expectations

1

E:[Alncirry — K
K (Cpe™int) e it+1 — Kit+1)

E.U'(ciry1) =U" (cire™+) [1 +

1 _
+§Er {;8 (E'.- Cﬁteh“l] [ﬂ In Citr1 — H‘f’t+1]2}]
(15)



* Substituting for E;U'(cjr.1) from (13)

H[C;;l“‘“r-i) E: [Aln ey — Kira]
+ %Et {Be ce™ ) [AIn Gieps — micsa] ) =0 (16)
and thus
Aln sy =ripyy — 20T
E, {j (&, ¢ite™=) [AIn ¢ + 1E“’"*-1]2} b it

(17)

where the consumption innovation £;.1 satisfies E.z;;.1 = 0.
As E.c%,., — 0, B(E, cie™*) tends to a constant and therefore
by Slutsky's theorem

2
Alnceyy = cpag + Kjepy + O (Er [y ) - (18)



* |f preferences are CRRA then &, 1 does not depend on ¢;t and
is common to all households, say x;.1.

* The log of consumption therefore follows a martingale process
with common drift

AlnGieyy = eicss + ket + O (Eclews?) . (19)



Approximating the Lifetime Budget Constraint

® The second step in the approximation is relating income risk to
consumption variability.

® |n order to make this link between the consumption innovation
£ir+1 and the permanent and transitory shocks to the income
process, we loglinearise the intertemporal budget constraint

using a general Taylor series approximation (extending the idea
in Campbell 1993).



* Define a function F: RV — R by F(£) = In E;"r:[, exp§;.

* By exact Taylor expansion around an arbitrary point £° € RVN*!

£D
F(&) = 5” + =P )
& JZ_I;EEP Z Zk_l} eXp ‘f.k )
Lo~ F(E) 0 0
T3 ;; BE, g& — &) (& — &) (20)

where é lies between £ and £° and is used to make the
expansion exact.



* The coefficients in the remainder term are given by

PFE)  exp§ (51_# exp; ) 1)

9506 3, exp&y >, exp

where 0, denotes the Kronecker delta.

®* These coefficients are bounded because
0 < exp@;’zk exp & < 1.



* Hence, taking expectations of (21) subject to information set Z

Ez[Fnﬁ)]—mZEIpf“JrZ P (Ere - )

Ek Dexpfk
1 MY 52F () ; ;
+5§§EI(W&@ e -

(22)

* We apply this expansion firstly to the expected present value of
consumption, EJ.T;DI Cierj(L+1)7.
® let N=T —t and let

§=Incieyj—jIn(l+r)
& =E_1InCej—jIn(l+r), i=0,....T—t.  (23)



® Then, substituting equation (23) into equation (22) and noting
only the order of magnitude for the remainder term,

Tt Tt
Es [In Z Cirtj ] =In Zexp [E:—1Inciej — jIn(1 4+ r)]

e I
T—t
+ ) Biesi [E2In Cirsj — Ec—11n Gies]
j=0
T2
+ O(Ezlleie |I7) (24)
where
_ Expg? _ explE_yIncpy; —jIn(1+r))
it+j — = —
Sn exp &l L S exp[Er_iIn Gy — KI(1 — )]
and ! denotes the vector of future consumption innovations
(EI_I'.- 2 T EfT)"-



® The term #;;4; can be seen as an annuitisation factor for
consumption.

* We now apply the expansion (22) to the expected present vale
of resources, Efz_ur_l[l + )y + AT (L4 )"0,
* let N=R— T and let

&=y —jIn(l—r)

‘f}} =E. sInyy;—jIn(1+r) j=0,....R—t—-1

Ev =In I:Ait — Ara1(1+ r]_{T_”]

5?# =E; 1 In[Air — AiT_1(a + r)_{T_r}]. (25)



® Then, substituting equation (25) into equation (22), and again
noting only the order of magnitude for the remainder term,

R—r—1 Vieri AT
Exl T Ay T )=
zin E: [1+ry+'“ [1+rﬂlt

J=0

R—t—1
AT
In l Z exp [Et_i |r|_7_r"ﬂ-+j —j|l'l[1 -I—r'_i] +'E:"'~P-Et—1 In |:A;t . iT +1 ]]

T —

j=0 s

R—t—1
+ wi Z Ceg [.EI In Yit+j — E¢ 11In .!’f'r-"f—f]

j=0
AT 41 AiT+1

+ (1 — mit) [EI In [Aft — 1+ r}]"—l] — Ee—1ln [A’-t B (a+r)T-t
+ O (Ef_1||[v§_1}||2} (20)



where

Meyj =

exp[Ec—1Inyieyj —JjIn(1+ r)]

p— H— —
.I::[f 1 exp[Ec—1 In yieric — kIn(1 + r)]

exp { 4 oMotk 4+ Er—1fiesk) + Ec—1ej — jIn(1 + r}]

f;;_l exXp [E?:n[nt—f + Ei—1be41) + Ee—1i0e4k — kIn(1 + r]}

(This is the same as ;5 in Blundell et al., 2008.)



...can be seen as an annuitisation factor for income (common

within a cohort because of the assumption of common income
trends) and

g =P
—i,a,t —
TN pexpél

B SR explEe 1 Inyey; — jIn(1+ r)]
ot explEe s Inyiey; —jIn(1+ )] +expEe 1 In[Ai — A1 /(1+ R)T 1]

is (roughly) the share of expected future labor income in
current human and financial wealth (net of terminal assets) and
v ! denotes the vector of future income shocks

(”;r: L";r+1v EE ”;R—l)’-

This corresponds to the =, ;.



* We are able to equate the subjects of equations (24] and (26)

because the realised budget must balance and EJ__J f::j]j and
R—t—1 Yir+j A;T+1

Z_J 0 (Ttry T Air — AinT— therefore have the same

distribution.



* We use (24) and (26), taking differences between expectations
at the start of the period, before the shocks are realised, and at
the end of the period, after the shocks are realised.

* This gives

et O(E: |l ef |2 +Ees | ef IP)
:TT:'I('“'H + ﬂ't”it} + i $ds
+O(E: || v |12 +Ee-a [ v P),
where the left hand side is the innovation to the expected

present value of consumption and the right hand side is the
innovation to the expected present value of income and

R—t—-1

J
Q= Z Mr4j Z(EI — Et—l)'idt+k
k=0

j=0

captures the revision to expectations of current and future
common shocks.



® Squaring the two sides, taking expectations and inspecting
terms reveals that the terms which are

O(E: || e [|? +Eca || €f [|7) are

O(E || vif H |2 +Ecy [ vt [1P).
* Furthermore, since, for all j = 0, |

by Chebyshev's inequality, E; || v [|?= Op(Ec—1 || v ||?).
® Thus

Vit+j ||E: '@p(Et || Viryj ||EJ

Eig = Ei,a.,t{'l'"ir + ’?Tj_.tua‘r) + Ei,a._tﬁr + Iﬁ),m(Et—l || 1*“';'?_1 ||E]
and therefore
Alncy = ke + Zjac(Vie + acllie) + S0 + Op(Ecey || 2571 17).

End of Digression.



Return to main text




2.3. When Does Consumption Inequality Measure Welfare Inequality?

Does consumption better reflects household welfare or some measure of
current income?

Define Y; as that certain present discounted value of lifetime income which
would allow the individual to achieve the same expected utility.

The consumption stream C; = C(EU;) would be chosen if Y; satisfies

Z w,(Cy) =E [Z .',{!I:f;};j] — EU..

i i

C is certainly equivalent.

Heckman 83




e Comparisons across individuals facing different income risk.

* Constant Absolute Risk Aversion (CARA) preferences

w,( Cy) = —opexpl—y,Cy) oy, = 0,0 = 0.

* Blundell and Preston (1998): C;; = Cj; implies EU; = EU; whenever
individuals i and j share the same year of birth if and only if C; = C(EU;),
whatever the distribution of future income.

« CRRA case (13): imply C;y < Cjp, i.e. that there is ‘excess’ precautionary
saving if higher incomes decrease risk aversion.

* Consumption overestimates the welfare cost of income risk.

Heckman 84




Return to Main Text
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