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Abstract

We study the effect of uncertainty on optimal adjus
confront the relevant theoretical insights with a data set feat
on disaggregated durable goods and subjective measures o
We discuss the intertemporal optimization problem of a consumer who derives util-
" ity both from non-durable consumption flows and from use of durable goods, in the
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preaence of adjustment costs and idiosyncratic income uncertainty. The model delivers
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1 Introduction

Over the last ten years, e growing literature hag focused on realistic models of intermit-
tent adjustment at the microeconomic level. Exammpies include the adjustment of durable

goods (the focus of tais paper), labor demand, investment, inventories, anc cash palances.

7
Intermittent large adjustments can be explained in an optimizing framework by the obser-

vation that microeconomic adjustment cost funciions are often finked at the no-adjustment

k' - o

point (Bertola and Cabalierc, 1990). Inaction is costless per se, but coes affect the cb-

jective “unction through the implications of endogenous durabies

for flow benefits. Conversely, at the micr

sicaily entails first-order

adjustment costs, which interact importantb uncertainty about future

o

dynamice of the problem’s forcing variables. Eve:

) T+ o

large deviations of durables stocks from statically cotimal levels when such ceviations are

\~

volatile, and likely to be erased soon by exogencus developments rather than by costly ac-

tion. This intuitive point may : action becomes

43}

less attractive in a more uncertain environment, wisre the op‘tion of remalining inactive is

more valuable.

In this paper, we examine the relevant theory’s ‘mplications for the:

optimal dynamic adjustment policies anc & variety of microeconomic
ual consumer’s problem, and we then bring them to bear on & date get
information on duranie purchases. The data set a.sc contain

_ anc empirical work

income tacertainty, waich are of particular interss

Theory predicts that higher uncertainty shoulc i1 of wide deviations

from the preferred durables stcck, but also widers toe range

.
=, Hence, condition-
ally ox ke current state, higher uncertainty ascu: the future evclution of the problem:’s
forcing wariables implies thet immediate adjustoient s less Lkely, and also that adjustment

is larger if it does occur. These are ceteris paridbus statements, of course, and theory offers

analogous comparative-d ynai nics results for the , the extent of adjustment costs, anc
taste parameters of optimal adjustment nroblems scived py the consumers sampled in our

data. In keeping with the theor emcal predictions, we consicer the impiications of a more
pronounced drift in expected durable consumption (measurec on the basis of optimality
conditions cn that margin} and of adjustment costs (proxied by measures of bureaucratic
inefficiency) for optimal durables stoc

In our empirical work, controilsd 1

to disertangle
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the conceptually different effects of uncertainty and other factors on the frequency and
size of adjustment. Bconometric identification is achieved by distinguishing two sources of
variation in the intens’ty and size of durabies adjustment decisions by the cross-section of
consumers in our date set. Cross-sectional heterogenel‘ty of consumers’ and goods’ char-

acteristics bears on both the frequency and size of optimal infrequent adjustment policies.

ng the observation period,

Whether 2 consumer adjusts the stock of a durable good dur

however, also depends importantly on the dynamic history that (for given parameters of

policy) brought nim or her close to &

the dynamic problem and optimal adjustment
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bowndaries of the inaction range. The iatter dynamic aspects are summarized in the data

after conditioning on observable characteristics that are relevant for the optimal adjustment
policy, by the beginning-of-period value of the stock of durables in relation to nondurable

consumption. This variable conveys information as to the consumer’s position within the

inaction band at the beginning of the observation period thood of adjustment.

Conditionally on adjustmens taking plece, however, the in sas inaction band
does not influence the size of durables stock adjustment

considerations and is therefore influenced by uncertainly, &

servable and unobservable cross-sectionsal & history. 'Thus,

)

an infrequent-adjustment perspective of n restriction to

standard selection-controlled estimation technigues.

We zre not aware of previous empirical studies of the joint eflects of uncertainty, adjust-

ment costs, and drift on both the extensive and intensive margin of the durable adjustinent

4.

cdecision. Desmte the realism of infrecuent aciustment models and their potential impor-

gate phenomena? 21 ew ssudies test and estimate

<

tance for explaining aggre

such models on microeconcmic data, and fewer ctill focus on the rical role of uncer-

tainty. Lam (1991) uses PSID data to estimate the pareai

reshold adjustment

model in an extended permanent income hypothesis n r liquid-

ity constraints and resale market imperfections. liore r { ) estimates

a semi-structural model of car purctases o1 a samp e of U.2. housenolds drawn from toe

CEX, focusing on & characteriza $71e more

structure! features of the mod L the effect

that uncertainty
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of uncertzinty on durable purchases decision;
affects positively the width of the inacti neasure of uncertainty

excludes idiosyncratic labor income risk, - moss relevant one at the

micro level. Foote, Hurs, and Leahy (2000) s

IND




and offers a study of the impact of uncertainty on durable adjustment (from CEX data)
using the imputed variance of household incoime obtained from regressions estimated with
PSID data as a measure of uncertainty. They find that, contrelling for the age of the car,
uncer'tainty has (at least in some regressions) a negative effect on the probability of adjust-
ing and interpret this result as evidence against stendard models of optimal imaction. Their

Proxy for unceltalnty, nowever, may be contaminated | DY measurenel t error in 111601’(16, and

their econometric procedure assumes that houssholds rely on the same information set as

the econometrician. Their specification ninges on fairly arbitrary exclusicn restrictions on

the variables that predict the variance of income but have no

s

ment decision. Our work has also the advant

is likely to be less controversial than those used in the literature, and emphasis on the

o

distinction between the effects of uncertainty on the decision to adjust and on the size of

Y
adjustment supports & neater empirical implementation of the mocel. In the context of tae

Iy .

literature, our appreach may also have important Impiications for xmdm“sm;c;nb the role ¢F

uncertzinty in the dynamics of aggregate per capita duraple purchases. Since af aﬂy given
point in time the latter is the product of the fraciion of households a their
stock of durables at adjustment time) and the vaiue of the adijustment for those adjusting,
the effect of changes iz uncertainty is composec =t the aggregate level of conflicting effects

on the two margins, anc may well be of small empirical relevance.
The rest of the paper ‘s organized as foliows, Section 2 sets up the relevant theoretical
frameworl. We first characterize frictionless intertemporal consumption choices, which

woulc imply that the distribution across constmers of the durables stock/nondurables flow

ratio depends on preferences and relative prices. “We then introduce adjustment costs anc

mate solutlon can pe ex

show that an approxi 32d in terms of action and return points

of the optimel policy terms of (log) deviations of the durable/nondurable ratio from its
no-ad is*ment-costs level. in Section 3 we introduce our data, discuss available observable
counterparts for theoretical uncertainty, adjustiment-cost, and drift parameters, and review
theoretical predictions and empirical evidence or the relationship of such parameters to the

shape of cross-sectioral distributions and to tne frequency enc cize of stock adjustment.

In Section 4 we estimate forma. 1mocleis for the ity of adjus

of adjustment conditional upon adjusting, using & Heckman seiectivity model. We alsc
evaiuate unconditional effects of changes i11 uncertainty, drift, adjustment costs, and taste

for durabies. Section 5 conciuces.

[




2  Theoretical framework

In this section we outline a general formal model end discuss how it may be reduced %o an
approximate, but still quite detailed, anc relatively trectanie form. Let period utility be

a function of nondurable consumption flows, C (¢), and available stocks of durable goods,

X (t) at time t. In continucus time, the consumer go:ves

where u(-) Is an increasing and concave function, g the consumer’s discount rate, A(7) the

level of assets and y(7) the flow of labor income at time 7, and r(7) is the rate of return

on assets. The notation allows for unrestralnec ITOWIng and 1enm‘" g 01 & NoN-Contingens

basis. The price of durables in terms of nondurables, »(-), may vary exogenously cver
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time but, as discusse

Jwa, also deperc

AX (1), which result from sal ) k Bustioent) rather than from depreciation it
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use, which occurs conti

I
n
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nuously &t

allows for possible discontinuity or non- tiabity of tne durabies stock path at times

when discrete adjustmenb is undertakxer. If AX {7)

understocd to be

and zccumulation of durables stocks is similarly understood to obey the standard dynamics

dX(r)/ar = —6X (7) when AX (7) = 3. At times when the consumer adjusts durables
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stocks by purchases or sales, however, he cr sh by discrete or non-differentiable

(sing: increments, anc the dynamics of assets and ave similarly.

The cptimization program (1) realistically aliows rondurable con-

sumption o yield utility, and both income and asset returns to be random. As g result, the

problem is analytically in“’uractale anc “cal analysis must rely on drastic simplifica-

tions. The classic Grossman and Laro optima: durable consumphici,
l 1k

for examoyle, abstracts from nondurable

merica: results for the case where




utility has constant elasticity. Other researchers nave chosen different simpliﬁcations and
approximations {see Attanasio, 2000, and Padula, ZC01, for references and disc ns). Our
empirical analysis, like those of Attanasio (2000), Eberly (1994), and others, would not be

¥ s .

able to detect and test many of the properties of realistic models,; even if a tractanle specifi-
cation were available. The data we analyze do contain detailed information on nondurable
goods and stocks, and on tabor-income expectations and uncertainty. Hence, we follow Bar-
Tian and Blinder (1992) and Bertola and Caballero (1990) in stucying approximate durable
consumgption choices in the presence of labor income risk. And since the information in tae
data is mostly cross-sectional in nature, we pay particular attention to the implications of
such approximations for the steady-state distribution of stocks and adjustments across a

possibly heterogeneots popuisation.

In the absence of acjustment costs, the optim:

[ ? 2 7
- u(t) = o 2
5C(t) OX(¢) )
would hola 2t all times, waere
1 s
v(t) = (rt) + 8) p(¢) — — Eldp(¢)]
Ll
is the user cost of the durable good. Intui uveb, if the unit price »(-) of durables Hurchased
or soid does not depend on size and direction of gtock changes, then sales and purchases of
the durables stock absorb and release funas that could also finance mezdurable consumptio
flows. T'or any strictly concave utility function cendition (2) is necessary and sufficient to
ensure tiet the consumer couic not obtain a larger wiility flow froms the purchasing power

expended at each point in tirne

11 r

To interpret the approximations proposed below, it will be usefu to consider specializa-

tiong of the generai probler:. When « (., ) is homoshetic, (2) implies that the optimal ratio
& / i J I
of durabie to nondurable consumption is a function z(-) of the user cost,
() ,
All) ir ,
BIaY "/’<U(C)>7 <~ \") <0
C(%)

If the period utility flow is well approximated by a constant elasticity function u(-) =

alog C + Plog X of its arguments, then
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To characterize the behavior of nondurable {(and durable) consumption over time, one

may use the optimaiity condition implied by perfect borrowing and lending opportunities

Writing the rate of return on assets as a constant for simplicity, the Euler concition reads

Su(C(t), X (t)) _ i, <]i ?EL(J?(ZL\—E 7Y, AL +7)) L " (@)
aC'(t) L SC(E 4+ ) i

and requires that ciscounted (by e""#)7) marginal utility changes be unpredictable. If

margina. utility has (approximately) constant eiasticity - and i v of future con-

2

sumption is (approximately) normally distributec with conditional variance ¢*, for example,
the expected growtn rate of consumption can be written in the form (see e.g. Carroll, 1997)

B {Dlog(C(2)} ~ L 4 107, (%)

A similar characterization is appropriate for tne stock of durables when

under homotheticity, 't is proportional to the nondurable conswmmption level.

3

et

1 the absence of adjustment costs, condition

the bucget and accumulat’on constraint

~

consumption choices, which are well definec under m

soluticn is not available in general, but the s s above offer

useful qualitative insights. If utility fiows are & cor I nondurable

o

conswrption flows and durables stocks, anc

durable/nondurable consumption ratic shou ot as well. The exact conswmp-

tion function is of course highly nonlinear in “ns presence of precautionary savings. If (5)

is a satisfactory approximation, however, future expected consumpt

current consumption, and an expected-value version of the consumer’s

] 1

plies that each of the durskle and nondurabie con

be apDr \AluAMCiy

proportional tc the consumer’s total wealth (the coecient of wality depends on

~

the rates of refurn, of utility discount, and of expect growth}. Hence,

the volss

ity of consuznytion snouid he an increasing function > wealth volatility,

which is i turn positively related to the vo.atility of permanent and transitory labor income
shocks if “he rate of return on assets and the user cost of durables are not rancom:.

2.1 Adjustment cosis

The above discussion of intertemporal anc in

point for the characterization of




unit price appiicable to durable purchases is different from that applicable to durabie sales,
even after taking depreciation into account, because second-hand markets generally price
used goods at less than tae seller’s valuation from continued use. Moreover, adjustment
can entall lump-sum costs, independent of the size of adjustment, for example because

exchanging one’s stock of durables requires a costly trip to a dealer’s shop. This implies

-

taat the unit price of vary small net purchases of aur 18 very large, and would tend to

infinity if the consumer tried to track continuous Cf.laziges over time of the optimal curabies

stock immpiied by (2) it alsc implies sales of one’s ~ay only be optimal if

their revenus (the unit price obtained on the second-hand goods mariet, times the quantity

sold)} is at least as large as the lump-swm transaction cost, for otherwise the consumer would

forsake use of durable goods without eny gain in purchasin

&

power terms. T?.ms, the pohcy

of potentially very frequent purchases and sales “hat weid allow the ¢

stock to remain alignec with nondurable consun ez in (2 ) cannot D

utility function is differertiable, small misalignment o7 t2e durable/nondurable rati

have a drst-order impact on ntility fows, and should not be corrected 1

-
1T ¢

first-orcer transaction costs.

nalize such intuitive insights, foliowing closely the approach and

We vroceed to f
methods of earlier theoretical studies. With an sye tc our empirical 2pplication below

1
3z

however, we discuss detail the nature of

e avnproximation, and we express it in
terms of deviations frorm the durable/nondurable consumption bundie given by (2) or (3
& N

rather than in terms of wealth allocat?

Bertola and Caballero (1990) cheracterize the optimal Siming

- & -

sowards a gb

costly adjustment of durables (or other stock v

X*(t) when the deviations from that level com walle with drift in con
time, anc entail quadratic fiow losses. In our specifcetion of the consumer’s problem witnout
adjustment costs, the consumer at each point in time alccates a flow & of purchasing power

to expenditure on nondurable goods, O, and Imputed durable user costs, vX. This static

probler:,
+ Blog(X)},
selects
p

o - G




and achieves the optimal utility flow
kil Is) 1
[3 Fa i =/
~ioo( 5 — YA ! N — m
oiog( -~ :U)Jplo (a_;igz//_—u(E)

Along the intertemporal dimension, the process followed by the “expenditure” flows & (¢)

satisfies the pudget constraint by definiticn and, since

has the unpredictable-increment properties familiar from standard

conditions in the form (4) or (5)

To obtair an app aracterization of the probiem in the

costs, e Degin by Loting that an ari

ary durabies stocks process

sequence of E(t) flows, would generally vield smaller

flows around X*(¢) ﬁ D(f) the first-order term <=
— o+B v(t)’?
third-order and higher terms yields
3 r /@A mNT?
o 31 o EYan [’ - i / ~ R
alog(B — vX) + Blog(X) — () = —— (a+ £) Hog(X) —log | ——— 5 ]
' NET RV

By defnit 1011 the ‘ndependent-increments sequence £(¢) of CXPe dituzes on nondurable
J
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urable goods sati intertemzoral budget constraint
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goods anc Imputed user cosis for
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in the ansence of transacti m to its bucget-

constrained COUHL@I[JC rt waen transaction costs cise a Dl)l"C\letuAC)F

1

should adjust the overall level of expenditures nsaction costs, whose

frequency and size can only be asceriained in the cerntext of the whoie problem’s solution.

Hence, the utility dow accruing ally atlocates purchasing powe
3 J J & |-

v C{%), and uses = given

~

sts the nondurabie con

over time, continuously a

durables stock X (£) can be approximated as foligws:

o :/» — 4 L\ \L \ 2 (7: -
(o4 B) { log(X(8)) —log i = f - © b= (2(E) = clt) +ogu(E) — w7, (6)
< ROV 2
where
. 7ﬁ (o + ) is the siope of marginal utility losses due to deviations from the optimal
e/nondurable ratio aiong Lhe optimal intertemmporal expenditure patters,
o o(¢) = og X (¢) is the _og durables stock,

cQ




» c(t) =log U(¢) is the iog nondurable consumption flow,

CT?

e v(t) again denotes the user cost of the durables stock (which may be constant, or var

J
along with the reiative price of durables), anc
. B
e o =logl.
1 {6), the siope of marginal utility fiow losses, o, is el

the consumer’s problein, specifically to the ratic §/a of

(or budget shares) in o log-linear utility flow expression. The steps cutlined above yield
similar expressions if the consumer derives utility “rom more than one stecx of durables

with pessibly different budget s

(\(_j
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, this representation of the consumer’s problem

lends itseif natura‘ﬂy te & S information anout differcnt

¢
=i
}_5
o
,J

durable goods and nonduranle consun
Of course, (6) is only an approximate represen
and more approxima’aoqo neeqa to be introduced in

Caballerc (1990 )ap others to bear cn cur emnirical

LS

are applica ble if we d

and proceed to study the ontimization robiem

~J

_ [ e [T
Viz) = —miz 5 e P 1 Za(r) (8)
L

where a2l ustment costs, expressed in ferms of - gtudied i

+

earlier wwork. Namely, let increasing © by Az > 7 cost C",‘ -+ c,;/;\ﬁ;7 for ¢ the ucit cost of

h

upwarc acjustment of

he durables stock, anca O the lump-suim coss of purcaasing any

positive zinount of durables. Similarly, let Cecreasing the state variable by Az < 0 cost

Cy - cy|Laz].

All cost neters are

1 interpretation

in terms of expenditure is available st

utility,

ntertemporal

C’.]

itility price of weelth is cnsumption and

to the bundle of durabie and nondurab

7 B above) arcunc -

actual consumption pattern fHuctuates over time. 'To cneurc that acjustment cosis cc nob

become negligible or enorm 5 COMSUTErs Deccime increasing v v
model nzeds Yo assume i

consumpiion. In practic




approximate representation of a possibly realistic transaction cost technology whereby the
lump-sum cost of adjustment is proportional to the consumer’s duraples stock (or wealth,
or overall consumpticr, as may be realistic noting that wealthier consumers have higher
opportunity costs of time), and proportional transaction costs are expressed in percentage

terms of stock changes.”

An explicit solution is available if z(f) follows an arithmetic Brownian motion process

when the consumer refraing from purchases or sales of dural ., if
L X(t)=0] = dz(t) =0dt +
where 9 and o are the drift and the stanaard deviation of the process. This representation of

stochastic increments is aporoximately realistic, in light of the definition of z(¢) in (7), if the

logarithm of the durablies stock depreciates linearly, and the user cost v(t) is either constant
or influenced by geometric ‘nilation of the durable’s relative price. Along the intertemporaily

hle consumption, ¢(¢), follows an unpredictable-

optime. path, the logaritom of nondt

increments process with drift. Hence, the parameter ¥ reflects both depreciation of the

durables stock and tne tlon. The assumptior of normally

isnce peor unit time, of course, can

distributed percentage i

only be viewed as a usefu! approximation: in the exact so.ution of the ger

consumption increments may be hetercsxecastic, end thelr p

be constant over time. Qualitatively, hovever, this representation has i
implications. The variance of consumptior growth, while not necessarily constant over tim

can in general be assumed to be monotonically ncreasing ™ the variance of uninsurable

g

ese this specification of adjustment costs in terms of goods prices, as in the notation of problem
te thet the formulation

would represent lump-sum (if &f > 0 and/or . > 0) and proporiion

cu andjor ¢ ave posibive)
budget constraint of (1). Lump-sum and proportional adjustment costs depend on
the durables stocl, as in (8), i the total goods-terms cost of a transaction of size 4X

adjustmer
logarithm
ig given by

or, using X/ X =~ Az,




when

future income. The drift ¢ is negative for realistic parameterization of the propie

analyzing data on different durables stocks and heterogeneous consumers, it will be helpful

I

to keep in mina that @ should be larger in absolute valus (mo** negative) for goods with fass

depreciation and/or st CGDY\T declining relative price, and “or consumers with more ‘OOSltIV\,
J = >

1

consumption drift.
The approximate optimization probiem can oe golved and characterized using standard
continucus-time technical fools (see fq:tolhi A). The optimai adjustment policy is de-

scribed by action and return points (7

only occurs when z is at {rigger

points L or U, with . < IJ: when z reaches L, cortrol moves it instantarsously to the

.

lower refurn point {, with £ < [ < U; and when z reaches U, conirol moves it back to

point w, with L < w < U. The optimal L, [,u, U can be found 2s tne solution of a relatively

gsimpie nonlinear system of equations. In our empirica. we will anaiyze a set of

cross-sectional observations, sach of which may be interoreted as 2 draw from a history

,,A

of infrequent adjust

absence of time-series information on individual be:

terprefc the cross-sections

controlied variable, z, within the [L, U] optimal inaction interval. The stable distribution

and adjustment intensities of the cont 3 motion process of interest are avail-

X

'

able ‘n cicsed form (see Appendix A), but the formulae are complex and not larly

~

informstive. The general qualitative properties of

so.ution, however, are quite clear and

should pe more general than the specific provlem we have outlined. [n the next section, we

illustrate them graphically and confront them & empirical evidence.

3 Data and theoretical implications

5
)

A consensus has formed in the literature (see e.g. Attanasic, 2000) that astempts to estimate

N e
i Lz thiui

structura: sarameters of a realistic infrequent-ad usimn

~

alternative strategy we adopt focuses on parameters of a

e_ model instead, and

alms at verifying more or 1ess obvious theoretica: mplicaticns on 2 nicroeconomic data set.
We analyze household data drawn from the 1998 Survey cf Households [ncome and Wealth

(SHIW).? The SHIW ccllects data on income, consumption expenditures on durables and

2Measures Q[ subjective unc
SHIW. However, in 1997-98 a gul
one set up i:; France, see A c€
scrapping incentives which is

11




~ . 1 k| i) 1.7 . T Iy
, financial wealth, real estate wealta, and several demographic variables for

about 8,000 Italian households. Since 1989 the SHIW has aiso =

rotating panel component whereby approximately half of the sample units are re-interviewec,

nondurab.e goods

a representative sample of

in the subsequent survey.® Information is provided fo- *

of transoort (for brevity “cars” or vehicles

appliances and sundry articles (“furniture”

old and guud coins (“jewelry”). Househclds

— r. . H Siad

any saies and purchases :hf_ring the year. For furziture the value of sales is not ava

Stock values are reported as of the enc of period wnile flows refer to the calendar year. In

2,

our empirical work, the consumer’s state at the time when adjustmen? decisions zre taken

1s measured as the cdifference between the end-cl-year stock and the net amou
during the year (value of any purchases—value of any sazes). For hose who

measure ’"eﬁects clogely the value of the stock ot sdjustient time (nzg

depreciation), and ter appyo:«:i:nation £o the continuous-3

n the model than

The availapility

applicability of opti : action policies to dural than cars, t2e only case stucied

in the empirical litevature. As we shall ses, scme features of the mcde. are fal

- ar

Lo T AT ?

acCross T more relevant to nouscholds

s of durable goods, |

cholce of wvehicles rather than that of furnd Jewelry nurchase patterns are

particiiarly hard to interpret, perhaps not surprisingly in light of the fact that the homoth-

eticity assumption is less convincing, and accountin

for taste heterogeneity more difficult,

s I

for this particular type of durable.

Taz.e L reports summn e~y statistics for the wer and for the entire

1995 sample.® Values fer

of our sample selection. in the sample we will be wo

the two gampu,s aopear Cow anc conirm the randomness

0

f the stock

of cars is little more thar 8,000 eurc, compared o absu’: ZO,GOO sure for furniture and

3,000 euro for jewelry. The corresponding curab.es stecenondurabie consumption ratios
&
are 36, 59, and 18 percent, :cspecuvely The share g (either upward

or downward) is 18 percent for cars, 30 percent T

9See Appendix B for a detailed description of the survey contents, its sample design, interviewin
dure and response rates.

“Questions on sales of f
second hand market for such items i;1 it

5The 1995 sample excludes the
below.

not asked because there is vivtually no

i2




Average ne

income equais about 25,000 eurc; average age is 43 years,

average schooling 10 years. The individuals in our sample have a family size of 3 and about

,L
one third of them live in the South. Table 2 reports summary statistics for the sub-sample of

households that adjust the s

stock of either durable good. The e of purchases (conditiona:

r

for cars than for any of the other two types of durables; just

on adjusting) is much iarge:

after adjustment, the average ratio of cars to nondurabie consumption yearly flows becomes
as large as that of furniture.

The cata available to us al ful, though ¢
mation on the key paramesers of the optimization problem introduced above: the drift and
uncertainty of the consumer’s income anc consumptlon processes,

depreciaticn rates. Talkle 1 reports sumur

such information. Definitions are listed in Appendix C; separate sudsections below discuss

measurement of uncertainty, drift, and ad’ustment cost parameters, enc coniront Sheoretical

implications with simpie empirical information on the distribution of durable/non

consumption ratios. These exercises impose a ceteris paridus condition that is lixely to be

violated. However, they help us connect tineoretical insights with emy

irical evidence,

informeaticn on some resting uncenditiona: features o7 the and pave the w

the more formal controlied regression framework proposed in Section 4.

3.1 Controlling for heterogeneity

Before proceeding to ssudy the problem’s dynemic aspscis, nowever, it is important wo
L J o iy 7 3 1
, . . . . ;

recognize that our datas set’s cross-section of consumers is certainly heterogeneous aiong

b}

many dimensions that would bear on durable consumption patterns even in the adsence

of adjustment costs. W2 e predictions of the model refer to a hypothetical infinitely-

lived consurier, the data zres drawn from a cross-ssction of Cemographically neterogenecus

rent tastes for durables. In the theoretical model, tasie for

conswimers with possibly

durabies ‘s incdexed by the reiative budget snare £/c. The four panes of Figure 1 plot sav-
& & IS

eral aspect he d; e problem’s sciution for a range of such taste para

figures w eguuts pelow. One advants

proximation procedure ou sner parameters can be v

represent adjustment probems “or different dux

slone of utility losses [rom

if a unit of time is a year

-

ks all need to bHe inter-

misalignment of nondurable consumption

oreted on a per-period basis). Adjustment cost pai




income under the logarithmic utility epproximation. Thus, the 0.00&

fractions of =

] :

fixed adiustment cost in tae figure would indicate that the (opportunity) cost of shoppi

for the curable is 0.5% of & typical yeatf"’ utility flow.

In the top-left panel of Figure 1, we see that a larger durables budget share (on the
horizontal axis) is not surprisingly associated with incressingly large trigger and retum

durable/ nondurable iog ratios on the vertical axis. Alsc importantly, and less obviously,

taste for aurables affects not only the

durables/nondurables ratio, but also the

frequency =nd size of adjustments, because it determinas cost {denoted

ictionless policy. H , the inaction range be-
e

comes nasrower

he right-hand panels cf the Figure display the nredicted long-run
& i (&) tel

density and cumulative dist f the consumer’s ceviation rom the statically opti-
able log ratio, and the bottom-left panel piots trne long-rvn prosability
intensity and size of adjustment at the upper and iower boundaries of the inaction range.

Intuitively, the optimal policies for indi

closer to the no-adjustment-cost dura Hence7 ag the ut”.,'ij

durables increases the inaction band i ; hent becomes more

smaller in size.

iggests that in order to highlight the implications of dynamic e

empirioaﬁ; important to account for taste het
wealth of information on several dimensions of hete:
predictions with the empirical Sha,pe and width of
X/C ratio of

a variss:

ey

of controls m.eant o capture differences in tastes across consumers. Specifically,

~

1 & regression of /  on & set of demographic characteristics (a

we frst flser the data w

polynomial in age, dummies for gender, ec

A I
{ )

& of residence, marital status, family

size anc household composition) and then comnute the empirical density of the residuals

Figure 2 plots the empiri

goods in cur data set

25 pOnlLs over the range of X/

retionalize by & theorstical

nomotnetic. Luiore SO‘DL isticated




X/C for
right p

fes is “whale-shaped,” closely resembling the plots in the top

k
O
et
[
s
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e
o
&)
[l
L

OQ
»—a
o3
CfJ

While such a shape could be spuriously generated by

unconsrolied hetero ity in raw data, finding it on filtered data suggests that, at least

to a first approximats

the optimal Inaction model provides a useful description of the

dynamics of durable goods. We now turm to examinin

ct of uncertainty, drift, and

adjustment costs on the shape of the density of X/C.

3.2 Uncertainty

For our nurposes, one important feature of the SHIW data is that, in a special section of tne

)

survey, ncuseholds are asked a set of quesiions designed to elicit the percelved proba'oﬂity of

being empioyed over the twelve months foilowing the int (he variation in earnings

7 for details). We use this information tc construct measures

if empioyed (see App

of the first two moments of the distribution of future g the methodology
developed in Guiso, Jappelii, and Pistaferri (2001), and thus obtain proxies for the iaiosyn-
cratic uncertainty faced by the househoid. This measure of uncertainty is superior to those

an econometrician may construct from cata realizations, since it is based on the individual’s

own information as to the evolution and riskiness of fujure earnings. This males it possi

ble to isclate risk from predictable (by the household) nc provides important
overidentifying informaticn.
Subjective income guestions are addressed to only helf the overal. 1895 SHIW samnlie

after excluding the retirec. and those who plan to ret the follow: ear. The selectior

of the sub-sample reporting subjective expectations i

0’
.
o
3
O
Q
|}

11, based on whether the ysar

of birth of she household head is even or odd. After excluding the nouseholds that are not
=3

in this sus-sample and those with missing values on the sublective expectatiors, tne stock

of durabies or purchases and sales, our fnal sample consists of 1,877 heuseholds. In Table 1

the sample average of the coefficient of variation of

summary measure of uncertainty, is 4 percen s standara deviation

+

of the inn ! deta on ltallan workers 23
estimatec, by (Guiso, Pis in a vaiue of 11 percent. The

main reason why subjective uncertainty may be smaller then “objective” estimates is that

individuals are likely to condition on a larger informatior. set “han the econometrician anc

rely on variables that may to the latter. Cor

we see thes uncertal ILJ ARSIV

T Shoss

who adiuss

could relax these assumption, af th mplication.




whole sample (and so is the fraction of unemployed, of low educatec 1 of those living in

the South).

The four panels of Figure 3 illustrate theoretical effects of different levels of uncertainty,
as summarized by “he variance o2 of the process z(t) representing deviations from the
optimal dt 1“ablc/noaoural:1c consumption bundle. Along the vertical axis of the top left
panel, we report the trigger and return control points of that procsss as a function of o2 on

the horizontal axis (this p

has negiizizle effects on the aver che Vm‘ab les/noncurables ratio; -

vertical azis, rather than z = e 1). Trigger and return poi

become increasing.y

spaced apart as uncertainty increases, refiecting the well known option value of Inaction in
problems with first-order adjustment costs. If & consumer knows that deviations from the
optimail configuration of the durable/noncursnle bundie are very volatile, he or she wili finc

it optimal not to hear adjustment costs in orcer So corvect large such deviations, and rather

walt and see whether rancom events wiil correct Nose that for a given state

z on the vertical axis, the probability of £ siom range is higher at low

~

than at high levels of uncert Jlllt)/ Hence, 2 testaple implication is

z, higher levels of uncerie evelonments shoulc

probabilities of adjustme

q

in “re right-hand nanels of Flgu 3,

e
as-

persion ¢f z deviations in steady state. The ‘;rigger and refurn p

around statically optimeal bundle, because the crift implies that positive deviations tenc

to be corrected more quickly in the absence of adjustment effort. The drift aiso imparts an

14

whale” shape o the density.

asymmetric T Ly, optimea: adjusiment behavicr induces

largely symmetric probat

wouid pe

£

optimal in the absence of e Gerivations above, where

i
=
=

4 - RN ~Ta Ty
ag lelt a 1C"‘I"’J:"L &

the imputed expenditure fow «

1en introdilcing adiustment costs, does

Y 7

provide a good approximatic

tudiss anc our data, which

The above quantative ;

therm empivi
cally. We can use our househoid-level measure of earnings uncertalnty [which under fairiy
&5 AN J

Y+ R S |
/) to see waether the

general concaitions is monotonically r

cross-sectiona. distribution of X/C becomes more spread-out as the variance of ti

variable 7

househs




risk househcids wita o standard deviation of future earnings

above the 75% percentile of the distribution. The empirical plots are similar ¢ the theo-

retical ones: the density for high uncertainty households is below tnat for low uncertainty

households everywhere but in the taiis. While the difference between the two densities is not

large, it appears te be qualitatively consistent with the theoretical predictions regardless of

the type of durable considered.

The bottom-left panel of Figure 3 focuses on steady-state i siions for the frequency

(or intensity) and size ¢f adjustment, and lustrates iess v ~d parhaps ess intu-

itive features of the sciution. As the degree of uncertainty o increases, the range of inaction
widens but the probabiiity of action terds o increase. This phenomenon is not difficult to

nterpret infuitively. Larger uncertainty, ss mentioned, malkes inaction optimal in the face
of larger z deviations, which are more likely to be corrected by random movements in any
given period of time. Since marginal utility losses are incressing in z, however,

not be optimal to expanda tae range of iraction so much as 1o imply *’;118;0 the fre

(\
i
oy
wn
I
o
=
(
o
b

adjustment remains unchanged. Such bezavior would not affect the adjy

o

nent of the objective function, but would imply larger flow losses. i

verlance reauc

possibie payofis, pul the optimal policy *

justment. In the bottom-:

is alsc zssociated with ger adjustment size (for given adjustment cests). Empirically,
1) 54 L

this ‘mr=lies that the uncondilional probadility of observing adjustment shoula be larger

for hign-variance sam than for low-variance samples and thes, given adjustment, the

L)
[©]

o
<

o T g
iR

size of %CJUSTIHGDL ould De nlger in the former than in the latter.® 1% may be i 1HEL,1"€SLL1”

to note that the uncerteinty measure s indeed positive with adjustment

simple provit regressions with no other concitioning varl t follows, however,

on the distinctior

ondit: Ohagj oL

eies inty heve on the

ome confusion i

s
1IN OF

ju
durable (cers), as
a negative effect on the proba b
adjustment mcdels. However,
finding is consistent with those models. The mc predicts t
with uncertainty for a given durable stock-non durable consum
effect). On the other hand, the model predicts = I
z is allowed “c vary (i
[ adjustment is upward
1 widens 2s & function of o,
durables/nondurable rati o :

3 auzst increquent-
ue of z, then this

; declines

he age of the ¢

tainty and the
t panel of I

the inact




the beginning-of-period

3.3 Drift

As remarked in Section 2, the parameter ¥ (the drift for the X/C ratio) is larger in absolute
value for goods with faster depreciation and faster decline in nrices, and for consumers with

a steeper nondurable consumption profile. Since information on the devreciation rate of

;¢ with oredictable nouseheld nondurable

durable goods is unavailable, we pro;

consumption growth. The theory out‘,

proporticnal te o if preferences are homotsetic. Obvious.y tais proportionality assumption

is only an approximation, es the friction ess level neec. 20t coincide with the level that

would be choser in the absence of transaction costs, and homotheticity may be violated.

Moreover, the drift in durable consumption depends on unobservable

le
relative price inflation rates), a

housenold bhara::er:Smce As il

enviromment anc ws

growth is affected both by nreference parameters and oy

cess meay allow househoias to smoota their

borrowing forms of financial

=
(=]

consumption patterns cver time.
To otein an observ counterpart o consumpticn picit the rotating
I it
pane. coraponent of SHIW survey. There are 851 houselolds in our data set inter-
N

viewed n both 1098 anc 1905 (little less than half of our selected sampie). For these

AN A AGE - " T

owth in tne 1993-1995 period is direc

- observable. For

houseaoics, consumption

remaining households, nowever, such i=formation is missing. Our strategy is, first, to esii-
mate a consumption growti-Huier eQLLL vion: for the 1991-93 pare. Louseholds. We assume
that corsumption growth is a function of chianges in derograr fchanges in the numoer
of children, number of earners, family size, ana homeownersiin znd other charac-

teristics (education, a quadra‘tic in age; ge '16.61’).3 of this vegression
e bousehouds. We imput

neining households

*Tmpo tly, the drift i ural btion growi:
graphics, i nent below explolt cross-sectional

les include dummnies for employed
quadratic in age, number of chi




A .

growth ig 0.56 percent in the subset of households with non-missing ca

in the subset of householc

,ny

ith missing data. The drift in noncur

(with the opposite sign ) then used to proxy for the unobservable ©. As a further proxy for

the drift in vehicles (DllL not for furniture or jewelry), we may use province-level measures

of accident frequency (in Teble 1, we see that about 1 percent of cars are involved in an

accident during the year) and of dissatisfaction with the extent of traffic congesti

indicaters of car depreciation. Comparing Table 1 enc Table 2, it is interesting tc note

that the individuals adj

e

o oel

frequent car accidents and lower dissatisfaction with quaﬁi’ty of
congestion.

Theoretical implicatiors of a larger
g

t are illustrated in Figure 5. Quite intuitively,

stronger crifts (l.e. more negative values of ¥) enlarge the inaction range in the sop-left
panel, anc in the top-right panel yiela a steady—st distributicn witl wider support,

which however becomes very strongly skewed and has

the lower portion of the inaction range. Furthermore,

ft becomes stronger the frequency of upward adjustment increases, whiie the size

as the d

of adjustment decreases (this effect is rather mild for the

figure); similar effects of opposite sign epoly to downward af

A3 sho main implication of a higher

8 becomes sven more whale-gr

in absolute value. One way to check this impiication coulc

drift acoss types of durabie goods, classifying them according =

the depreciation rate affects tne frictioniess optimniz: Larables

v the user cost, as in equatbi
hasket traverses tne consumer’s state spaces.

depreciation as a source of drift heterogeneity would 1ead to the er

£, cur durabil 3 categories o

ing. different iters

different deprecistion s includes gr.cn nigh-
depreciatior; items 25 h

which depreciates slowls

HThe 1993 SHIW asked cach
public ancd private services ir i85 provinces in 1
ustially red adound mec to large-sized <i W ngiruct the inde 7‘mpﬂrueo in the EG“’t
taking a ncial average cf housaho 1 -
for provin clustering.

(4

1 the quaiity

hecad to report {(on 2 0-10 scale) their satisfaction wit
. .

19



faster or slower than wvehicies.

Accordingly, we explore tne implications of d

erent drifts using predictable constmption

growth, as described above. Recall that faster expectea consumption growth impilies more

negative drift in the actual state variable. Theory vredicts that a more

o

negative drift should

=

make the deﬂsity of X/C more spread- wed o the left (more “whale-

shaped”; see Figure 8, top right pahe) To chs the empirical density of

the X/C ratio (as ceviation from the effect of cbservable 1cusencic chaz‘acteristics) for

housenc

h rates. In Figure @, a househo

T T

regime if the crift of the curable/nondurabie baske

is celeris paribus more negative, i.e. if consumption growth is above the .70] percentile of

\v

alloces

the cross-sectional distribution. For velicles, tae empirical density resembles the theorstical

Lo : 3

one, and gives some confidence for use of the cortinuous messure in the regression analysis

below. However, evidence for the other ables is hard to detect.t

3.4 Adjustment cosis

Different durable goods are |

nature. In particulas, cars e

the lega: enc administrative costs that the buyer

of such durable goods by seﬂing the current car snc buyin

Tarsre ~eata
arge Cesus

market for venicles while administrative

[

because iemon problems plague the seconc-hand
costs are ‘ncurred upon purchase of the new car. in Table 2, the iarge size of vehicle stocik

adjustizents suggests that the width of the inacticn band is larger “or

cars thar for the ct:

the plausibe

durable gooas categories, which is consistent w

(or vehicie) entalls various transaction costs waich males acjus?

thus have lower 2 Ck astinent costs

than for furnist

w2
i
o
)
&
;
[}
IS
iy
w

Furniture is lix household ¢ iemon problem
)
but differentiy rom cars ana similarly o ‘ewe gy carry [dttle or nc scinin

in the o1

T
S - J
o~

of adjustment costs

In the absence ¢ a genuine ana ccmpre

ppiles mainly to car

should notice, how
op

A larger drift widens the inacti

» oend.




Ttaly. In order to get a plate and a temporary registration, the
Y & ! it J 2

O

dealer with a certificate of residence and nis/her social security numbe

former typically requires & visit to the local council office end a nominal fee.
months from the purchase, the car must be registered with PRA, a public registry for private
vehicles. The buyer is required to fill in an application form, pay = fee, and have his/her

and the dealer’s signature authenticated by a public notary (which involves an additional

trip and an additional, usually large, Zee). While the momnetary costs of this m

unlikely to vary acrose provinces, searcn, time and of dealing

the proliferation of We’li-

bureaucrecy probaktly do vary across tnem (which may ¢

do-it-for-you agencies). To proxy for all these costs, we use an index of dissatisfaction

clency of public council offices at provincia, level. Comparing Tables 1 and %,

with the e

we see that dissatisfaction with the efficiency of the pub.ic administration ‘s slightly iower
among those who adjust the stock of cars. Transaction costs faced in the adjustment of the

stock of furniture or jewelry are unlikely to be reiatea 5o the efficiency of the local pubiic

.

“his variable in the regressions for

administration; with this caveat in mind, tze inclusior o ¢

durables other than carg may capture prcvinceﬂ]_:ieciﬁc effects.

v

Theorstical implications of larger adjustment costs (reiative to the siope of marginal flow

utility losses) are illustrated in Figure 7. All adjustment cost j_:»arameters ar

the Lorizontal axis of

the same constant (:

range from very low levels to the conﬁbu“‘atlon considered in the other fgur

large adjustment costs imply a wider inaction range, lower intensity of adjustment and

(since the lump-sum cost s increasing along wita costs

adjustment) larger ¢
Al ke

limited

tment steps.

se effects are gulte intuitive, and deserve o
a8 3

rmatior evallatle to us on varl
Figure 8, we plot the density of X/C (in ¢

teristics), grouping households zccording to the level of acjustmert costs thab they face;

for this we use our incex cf dissasl public offices at provincial

level and “as Eving ir a province with
an index of $his
index ‘s
density Tunction only for this type of duracle.

In part

s more spread-ovt for




costs. There may be two reasons for this. Firsm our measure is a very crude inc

vith char

transaction costs. Second,

impart an opposite (anc counteractin Tect on ti 187 © the cross-sectional demsity.

We will account for such vic.ations paribus requiirement ir $he miors o

regression analysis of the next section.

4 Regression anaiysis

The descri

tive evidence and theoreiical predictions reviewed above are in broad agreement

kS O"O‘
with each other, but the evidence is not gzch of the implications
considerec above hoids cn o ceteris pa ' cl sracteristics that may

affect the mements of the distribution of X/C shoulc be held iously not

the case i1 the comparisons that we have ion. Por instance, when

e cross sechtional distribution

comparing the implica'tions of uncertaint

ot X/C, we have not control

subsamples that may oe relevant for adjusmwg 't and a2

[PEE A
LWt

uncertainty. In this secticr we examine the
model cutiined above. We focus on regressicus for tk ability of upgrading the existing

stock of curanle QOCCALS and the net size of ifications are run for

vehic.es, furniture, and ‘ev ﬁ“h"y, allowing for sessible interactions emong the three types of

durable-adjustment declsi

O1s.

recuent adjustment models we consicer, observing a larger value of

In the class of inf

X/C prior to adjustment makes subsequent upward adjustment Jzely, and subsequent

downwarc. adjustment more iikely. The model, in fact, predicts adjustment with certainty

1 - Ll eI . o
a3 SO0I1 a3 Tae deviation on A /L/ from the fr

sceeds the optimal inaction

num and the naction

co such. Wo

band. In our empirical strategy, we treat both the frictionisss

ZOCUS O6IL

band as systematicaily different across indivic

S . +hha aaon .
1 these when Inter )JLuuiﬂv the resulss of regre ressions condi-

how cobservable variables bear o

st

O

aily the variable dispiayed by the smootned

tional on the pre-adjustment 27 /C @ ¢

distribution functions of tae empirical iiit

stratiors anove, which—after controlling for ¢hb-

servable characteristics—we want to interpret as the history-dependent component of

determinants of optimal adjustment decisions.

1

13+ re A T e b
13%ery ferr households downgrade the stock o
or that of jeweiry (0.2 percent). Accordingly, e |

ittle more than 1 p
s on upward ad’usim

1t of the whole sammnle)




For example, and most crucially, consider the implications of higher uncertainty. The

mode: predicts that adjustment is less likely to be ol

15

uncertain outlook i servabie) band. The implications of the current

X/C depend on the posit ess optimum as well as on the width of ths
band, but the former (bont rolled by, e.g., aemogravnics) is 1ot affecied by variance in the

linear-quadratic approximation. Uncondibi aowever
P

~ i r
L

should increase the frequency of adjustments.
adjustment costs, one
depreciation rate) increases the probadility of :

malke adjustment less frequent.

We agsume tr ant stoclt of aurables occurs when &

latent veriabie O] (which, from our

L)

between the action eint and the dural

and mode. this varianle as:

agsumption shat w ~ N (3,1) yields

the probit model:

Pr(Df > 0) = & (W) (9

2

where & (W) is t: rd normar cumu

theory alzo celivers precictions in terms of the

justing (or equivalentiy band width), waich we renresen? as:

whnere A; is the size of adjustment for i 7, [ a vecter

g; a Gaussian ervor term (g; ~ N (O, O‘E)) that cepiures measurement srror anc

heterogenel The theory predicts that higher uncertainty and

trment, while &

OLS regressions conductsc on the sample of thos

Lo




This 15 & wel. known —roblem in microecon:

lows, we present

results of Heckman-selectivity adjusted regressions

Heckman-selectivity model is called for py two orders of considerations. First, urnobserved

heterogeneity in the two margins is likel

for curables, transaction costs, etc.) thei

tion in the neighborhood of trigger points and the

the relevant self-selection mechanism implies that
tensive margin is correlatec with un

cov (uy, si) = 0), thus precluding use

the same =

decision soout how

Tobit mocel, and provides exclusion resirictions, i.e. it identifie

likelihcod of adjustment put not the size of

prior to acjustment cts the decision a

ment, the size of the adjustment does nc

the other relevant parameters, namely th

heterogeneoas taste for curables.

4.1  The probability of adjustiment

Table 5 reports the resulss of probit regressions for the ungrading of the stocit of velicies

o] 7
jewelry, end furniture, respectively. The table reports al effects Mlcugh"" TTis
mode. estimates the pro Udbluy that a nousehold adjusts
conditioning on the characteristics that =

el

holds cowngrade their stock of the three

net purchase of the good).

observed if the housenold has made a ; in the yean 5 vaiue exceeds that of 2
possibie sale. A similar defnition holds or jevrelry end inso account that

for the iatter nc information on the reven v market is availaple.
measured ai the time of acljustmel t sen

T

in a cond

accounts for non-separabilily between wehicles and other

M This ie

the period.

4 at the
N 3 o
s the end-ci-pe

rue only f
A priori it ig not o?
g-of-period stock.

preciation.




demand framework. Our measure for uncertainty i incividuas

distribution of future e Since the standar iztion e eal fmgs 18 not

dimension free, we inciuce as an additional regressor the ie of expected earnings; an

alternative would be to use the coefficient of variation as en indicator of uncertainty (an

alternative we have implemented finding qualitatively similar results, available on request),

but this weuld perhaps be unduly restrictive, as it implici expected future income

to have a negative lmpact on the probapility of adiustment

15 7
‘b Our main measure for th

O

,_

drift is exoected household nondurable cons:

Asp

teris paribus, tend to depart less from the cptimal, Tl

3 ~

d out In Section 2 individuals witl

more frequently and by smailer amounts. Since preference parameters are

they will ¢

not observed, we proxy for taste netercgene’ty inserting n 2l our regressions a vector of

O

demographic variables (education, age,

bands, the number of earrers, and dummy indicators for region of residence and city gize).

3
Finally, we insert a set of variables intended to capture dex_:»recia‘tio*q (the frequency of car
accidents and the dissatisfaction with the sextent of traffic congestion in the province

the houselold lives), adjustment costs efficiency cf 4

o

i ";Llamon) and the opportun’ties te obiain en equivalent flow of services if no

i . 1

public ad=

Dlic transports

s undertaicen (an index of cissatisfaction with

d province). The quality of public transports may have an impact on the
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oods (scaled by nondurabie consumption) are siatistically insignificant. Oune interpreta-
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of interess, which is 1 ecisely esti

Increase ‘n tae efficiency of the local punlic administration increases i
justment oy about 6 perceni. Bringing all provinces tc the
efficient vrovince (a very extreme experinent) would incr

by almos® 10 percentage poirts

< by tne utility cost

As we argued, the fre

111}11111\,/1_191 v in order to

that & household incurs for not aciustir

four mputed drift measure is removed, the results are vCly oumla s
{

with & tard error of 0.009 wve focus culy on tl
results ( -though iess preci -’y measured due to & ved
of o is ~of 0.01

error of 0.




keep it as close as possible to the no-adjustment-cost level. This utﬂity cost 1s increasing

in the importance that the durable has in consumer preferences

here proxied by a set

of demographic variables. Among the demographi

with age, and is lower for residents in the Soutn.

individuals with high education, for mutiple-earner
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ability of adjusting jewelry or furniture. is consistent with the idea that adjustment
costs are specific to the type of durable good uncer consideration. The own durables stock-

nondurable consumpti

lausibly negative for furn’
5

theoretical framework we consider in this paper is act fully appropriate to characteriziz
adjustment of precious objects. Another interpretation is thet our controls for tast

geneity are unable to refiect idiosyncratic tastes Zor durables which are positively «

with the Ini

that preferences for 7
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of car adjustment and, to some extent, furniture, but evicence for the jewelry is more mixed.

Interestingly, variabies that have a positive effect on the probanility of adjustment tend

to have a negative effect on the size of the adjustment, and vice versa. This is true aiso

for the unobservables, regardless of the durable good considered. This negative correlation
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is qui‘tc consistent with theoretical predictions of infrequent-adjustment models. The size
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similarly quite smal, and nas an overa.l negative tnpact. A 10 percent increase *n the drift
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A Solution technique
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form a rank-deficient system of linear equations in (at most six) A and B consgtents, for

J g
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which a solution can always be derived

On the basis of t 18 also straightforward to compute the propabiiity

(intensity, per unit time) of :djus‘tment at the lower and upper boundaries of the inaction
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office records. They are defined as grou‘os o} d, marriage or adop-

tion and sharing the same dwelling. Thre cf 1 is conventionaily icentified
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The survey questions that ellcit e

eriul. The employed and lob seekers are asked to report, on
chances of keeping their job or finding

assigning a positive propability to being

ng t the minimum and

the meaximum income he expects ¢ eamizlg less
than the midpoint cf the d:
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construction of the twe frss momerts of the cistribution of me, distrib

assumptions, and descriptive evidence, we refer the interested reacer to Guisc
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C Definitions of the variables

In the emrpirical analysis all ¢ househoid heaa

Nondurcble consumpii nswmption is the sum of the expenditure on

food, entertainment, educstion, clothing, medical expenses, heusing repairs and additions,

4 .

and imputed rentes.

Dhiradles flows: includes expenditures and e categories sep-
arately. “Ideans of transport” (Includes can tor boats, boats,
bicycies); “Furniture, furnishing, householc any ” (includes furni-
t o " apD Ay
ure, furni g, carpets, lamps, househo a app Vs,
PCs, Hi~Fi, CDs etc.); “precious objects” (including jewelry, olc and gold coins, works of

cues and antiques furniture).
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ue is computed subtracting purchases and adding saies to the

The beginning of perioc val
end of period stock.
Fducation of the househoid head : This variabd!
elementary school (5 years); completed junior
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1
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Table 1
Summary statistics for the whole samplie

The teble shows summary statistics for the selected sample of households reporting the infor-
mation on the subjective probability distribution of future earnings. All figures are in euro and
weighted by sample weights. An adjustment is cdefined as an action: upgrade, downgrade cr both.
For furniture, only upgrade is available. The value of purchase is calculated only for buyers. Stan-
dard deviations are reported in parenthesis. The 1995 sample excludes the retired for comparison
with the values of our sample. ‘Public transports’, ‘Local council offices’, and ‘Traffic congestion’
are 1-10 indexes of dissatisfaction with the efficiency of public transports, public offices, and the
extent of traffi ‘

ic congestion at the province level, respectively (10 corresponds to the highest level of
dissatisfaction).

Our sample 1995 sample

Velue of stock Vehicles 6,324 5,936
(6:476) (6436)
Hurniture 9,567 9,439
(9<584) (9577)
Jewelry 3,225 3,214
(7-050) (10<274)
Xe Vehicles 0.3572 0.3405
(013887) (0:3651)
Furniture 0.5924 0.5766
(005578) (0r5768)
Jewelry 0.1793 0.1700
(064438) (0p4681)
Frequency of adjusiment  Yehicles 0.1785 0.1762
(0r3831) (0:8310)
Furniture 0.3033 0.2936
(0p4598) (0bi555)
Jewelry 0.0996 0.0994
(012996) (0:2992)
Value of purchase “ehicles 7,536 7,206
(6:882) (6:575)
Furniture 2,168 2,514
(3¢717) (5:031)
Jewelry 1,259 1,081
(2<139) (1795)
Family income 24,907 24,125
(17:425) (18<098)
Age 42.66 43.94
(9610) (9579)
Barnings uncertainiy 0.0398 -.=
(0r0425)
Accidenis per 1,000 cars 11.04 11.04
(2655) (258)
Years of schooling 9.99 9.44
(4:09) (4:20)
Family size 3.46 3.35
(1123) (1:24)
South 0.3472 0.3485
(0p1762) (004765)
Public transports 5.66 5.31
(1:00) (1:05)
Local council offices 5.48 5.51
(1:00) (1:00)
Trafft 1gesti 6.91 4.06
raffic congestion S8 &0
Number of cbservations 1,877 4,782
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Table 3

Probit for the upgrading of durables stociks

The variable ‘Car accidents’ is t
‘ ‘Public transports’, ‘Local council ©
with the efficiency of public transp
‘ congestion at the province level, respecti

Standard errors are adjusted for provine

¢ —0.G
(0801
: u® 0.90
\ (0800
‘ 0.75 0.038&;

(051150) (0522

Tducation £.0041 G.C11

i (0:0021) (05003

(or (O/0|33)
; G.C —G.0C70C
(00 (00156)
0.0 $.0438
(00 (0:0098)
0.0 0.0342
(00 (0:9391)
0.01 0.0260
(00 (0:0351)
Large sown 0.0 £.0323
(00 (020317)
Car accidents —0.0001
(02004.3)
Public transports £.0028
h (DLO‘ 7
Local council offices —C. D’"C,
(0/090

TeafSa na o p
Iraiiic congestion

n
U

(0:0269)

£.0°e0

(080340)

2.0705 0.0357
(080348) (080186)
—0.08856  —0.003¢

(080310) (060138)




Table 4
Heckman selectivity model

The variable ‘Car accidents’ is the frequen_ cy of car accidente per 1
‘Public transports’, ‘Local council offices’, and “Traffic con gestio;l’ are
with the efficiency of public transports, unaonm cf local cot
congestion at the province level, respectively (10 corresponds to the higl
Standard provincial clustering. The dependent

xpressed

c

rors are adjusted for

1,000 euro.
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(0v525)

—0.0688
(0:0758)
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0.0002
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Table 5
Unconditional marginal effects and elasticities

The variable ‘Car accidents’ is the f::iecpen 3
‘Public transports’, ‘Local council offices’, and [
with the efﬁmenoy of public ulanspoms efficiency of local council offic
congestion at the province level, respectively (J.O corre esponds to i

are 1-1 O 1.0.db4(es of Q.lSS&'DleaC’tiO‘ﬂ
ifc

Marginal effects —fz)) are inn 1,000 euro.

ot 0.033¢

s 0.021C
5.7068
0.0i48
—0.0285
£.1289 02 A
—0.2523 —0.04 —G.0¢
—0.1262 0.008Z —(.04
—3.0388 —0.31C -0.031
0.3485 —0.0 $.583
0.8 $.3190 0.128
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