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Abstract. This paper presents a dynamic model to study how differeetdeof infor-
mation about the root determinants of wealth (luck versigsgtan impact inequality
and intergenerational mobility through societal beliéfislividual choices and redis-
tributive policies. To my knowledge, the model presentdtiésfirst dynamic model in
which skills are stochastic and both beliefs and voted teligion are determined en-
dogenously. The modelis able to explain a number of empiacss. Large empirical
evidence shows that the difference in the political supfmrredistribution appears
to reflect differences in the social perceptions regardiegieterminants of individual
wealth and the underlying sources of income inequality. &dwer the beliefs about
the determinants of wealth impact individual choices obgfand therefore the beliefs
about the determinants of wealth impact inequality and fitgtioth through choices
of effort and redistributive policies. The model generatestiple equilibria (US ver-
sus Europe-type) which may account for the observed featuweonly in terms of
societal beliefs and redistribution but also in terms ofcpared versus real mobility
and inequality.
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1 Introduction

This paper presents a dynamic model to study how differaergideof information

about the root determinants of wealth (luck versus effaat) onpact inequality and
intergenerational mobility through societal beliefs,iindual choices and redistribu-
tive policies. In a companion paper (Gabrieli (2010)), Ilgma how different levels of

information about the determinants of individual wealtan affect, through individ-
ual beliefs, the individual preferences over redistribatand the individual optimal
decisions of how much effort to exert. As a further step, @dib2010) analyzes the
impact of incomplete information on the prevailing levetedlistribution under major-
ity voting and on aggregate outcomes as aggregate effguteggte output and welfare.
The model of Gabrieli (2010) offers policy results in ternigomparative statics and
insights about the various observed differences betwdsselafaire versus welfare



state type of economies, but since it describes a one per@mtbeny and does not ana-
lyze savings, wealth accumulation or intergeneratiomadfers, the model cannot say
much about the dynamics of inequality and wealth mobilitgrame. In this paper |
take the natural further step to study how incomplete infttom can impact beliefs,
political and economic outcomes in a dynamic set up in ordgain insights about
the dynamics of inequality and wealth mobility. Such exez@eems to be important:
if individual beliefs about the underlying determinantsaafalth are important deter-
minants of individual voting and effort choices, then, thgh those choices, the same
beliefs become important determinants of the dynamics eduality and mobility.
Another reason is that individual beliefs about the detaemis of wealth are intrin-
sically related to individual beliefs about the determitsaamnd the extent of mobility,
which is a dynamic process, it is therefore important togsucth beliefs in a dynamic
setting. In order to gain such insights, the present papeydaces the described set
up with varying levels of information in an intergeneratdmodel of bequests with
stochastically evolving skills.

The present model is made of three main building blocks. Tisediement is a
dynamic set-up with with bequests and stochastic skillsctviallows to analyze in-
tergenerational inequality and mobility. The second bl@ackiven by the political
economy side: a linear redistribution scheme, where theagieg rate of redistri-
bution is set by the median voter. The third block is the infation structure: in
every period the level of information about the true valuénalividual return on ef-
fort (skills) can vary in a continuous way from a completetjnformative structure
to the case that each individual is perfectly informed almutown skills. The level
of information should be interpreted as an institutionatdee of the economy which
governments or other institutions can possibly affectulgiovarious policies: edu-
cational policie, the release of information on past mobifityr pure propaganda
The modelis used to conduct two main policy exercises. Opecése consists in ana-
lyzing how different levels of incomplete information atféhe endogenous outcomes
(individual voting and effort, redistribution, aggregaféort, output and welfare). An-
other exercise consists in considering also the level @rimftion as endogenous and
analyzing which levels of information are optimal for theety and can arise in an
equilibrium. This paper constitutes a first attempt to lihkee different strands of
theoretical literature: models of intergenerational inady, models on the political
economy of redistribution, models which analyze the roladividual and collective
beliefs about the underlying determinants of wealth. A sheview of the the related
literature follows®?

(i) Neoclassical models of intergenerational inequalitylt is the seminal paper of
Stiglitz (1969) to be commonly considered the first modeiaysis of the distribution
of wealth and income among individuals. The model of Stiglitesents a strong result
of long run convergence in the dynamics of individual incamméch parallels the sem-
inal result obtained by Solow (1956) in the context of coyiricome. In the model of



Stiglitz agents are endowed with capital (accumulatedfaeind labor (non accumu-
lated factor), markets are competitive and both factorpai@at their marginal return.
The assumptions of diminishing returns to capital and ofteemiical concave saving
function across individuals imply that individual wealticreases over time in a con-
cave fashion and eventually converges to a steady state wdlich does not depend
on the initial level of wealth. In other words, in the modegdguality across fami-
lies is solely determined by the differences in the non aadatad factors (i.e. the
differences in individual skills) and when all families agqually endowed with the
non accumulated factor (i.e. skills are homogenous acessgiés) every family con-
verges to the same level of wealth. Building on this seminadeh, other authors have
extended the basic set-up in order to study intergenemdtinaquality and mobility.
In this context, saving choices have been micro-founde@aeisidns to leave bequests
for the future generation. For what concerns bequests, taio formalization have
been used in the literature: one in which bequests enteathjiiato the utility function
of the parents (Atkinson (1980)) and one in which parente ehout their children’s
utility per se (Becker and Tomes (1979)). Those two altévradormulations can give
different conclusions about the dynamics of accumulatiogguality and the effects
of redistributive taxation. Developing this type of anady8ecker and Tomes (1986)
focus on the intergenerational transmission of abilitieoss generations and study
the implications for the investments in human capital arerésulting dynamics of
inequality’

More recently there has been extensive work on models webitmarket im-
perfections and poverty traps. The basic idea behind tleetedf imperfect financial
markets is that if poor individuals are prevented from baing and hence cannot
invest, then in a dynamic context initial inequalities margist and some dynasties
remain stuck into a poverty trap. Therefore these modelgpcaduce persistent in-
equality across dynasties abstracting from the effect issKifferences. Relevant
papers in this group include those of Galor and Zeira (1988herjee and Newman
(1993), Piketty (1997), Aghion and Bolton (1997), amongeosh

(i) Models of political economy. The contribution of these models is represented by
the fact that the prevailing level of redistribution is ngbgenous but it is the result of
a voting process. This idea has been introduced by the skep@par of Meltzer and
Richard (1981) and the seminal contributions which inticetlit in dynamic macroe-
conomic models are those of Perotti (1993), Alesina and iR¢ii®94) and Persson
and Tabellini (1994). The main idea behind those modelsas #s in Meltzer and
Richard (1981), given the median voter theorem, greatauality translates into a
poorer median voter relative to the country’s mean incontetarrefore the greater
the inequality and the higher it is the voted level of redlsition in the economy.
High levels of redistribution in turn lower individual innBves to accumulate capital
and hence the result that inequality lowers growth. In thoedels inequality derives
from the fact that skills are fixed and persistently diffdr@eross dynasties. Therefore



such models are focused on the study of the determinantbamuplications of redis-
tribution but cannot give insights about the dynamics of itityb Such models have
been quite influential, especially in bringing endogenaulipal choices into the big
picture. They also stimulated a great deal of discussionihe relationship between
inequality, growth and redistribution. Some empiricab®rice challenged the conclu-
sion on the basis of two different observatiénFhe first observation is that it does
not always seem to be the case that inequality is detriménglowth, even though
the evidence in favor is quite large. The second and majdtecigee comes from the
observation that it does not seem to be the case that moredtiggmplies higher re-
distribution. This second challenge inspired a new groupebretical models whose
major focus is to explain the described evidence relatiegurlity and redistributive
politics. These models achieve this result showing theaexée of multiple equilibria:
a Europe type equilibrium characterized by relatively lomequality and higher re-
distribution versus a US type equilibrium characterizedddgtively higher inequality
and lower redistribution. In the model of Benabou (2000)dteyvailing level of redis-
tribution is still a voting outcome, but unlike in the preuigly mentioned models the
relationship between inequality and redistribution is matnotonic. Other theoretical
models which obtain multiple equilibria with similar feaés are those of Saint-Paul
(2001) and Hassler, Rodriguez-Mora, Storesletten, ariddfil (2003). Despite the
fact that in the model of Benabou (2000) skills evolve statically across genera-
tions, every generation exerts effort before knowing ttedization of ability and be-
cause of the same prior on the value of abilities, at eaclogail individuals exert
the same value of effort. Therefore in the model there areymasties which remain
stuck in poverty and the model cannot give insights aboudimamics of mobility.

(iif) Models which focus on the role of beliefs.Starting from the evidence that the
beliefs held by people about the underlying determinanisdi¥idual wealth and so-
cial mobility appear to be strong determinants of votedstitiiution, the theoretical
contributions of Piketty (1995), Alesina and Angeletosq2Pand Benabou and Tirole
(2006) have developed insightful models describing hovividdal beliefs can shape
politico-economic outcomes and viceversa and how multggjeilibria (US-type vs
Europe-type) are possible. These models with beliefs catagxhow beliefs affect
redistribution and effort choices in static set-ups, buthmw beliefs can affect inter-
generational inequality and mobility.

In my model the amount of wealth left as bequest enter in thigyuunction of
the parents as in the models of Atkinson (1980) and AlesirmhAamgeletos (2005).
This is a convenient formalization which simplifies the dyma@ problem to a great
extent because it implies that every generation only wantsaximize present wealth
and avoids issues of inter-temporal optimization and dyinawting. The aim of this
paper is to build a dynamic model with bequests, stochalsilis, ss=ndogenous voting
and endogenous information. Stochastic skills are an itapbingredient to study
mobility and to allow for incomplete information about thetdrminants of wealth but



imply some technical issues which will be discussed. Givaigechnical issues, itis
convenient to build the full model by steps, adding eachdinig block separately. Af-
ter introducing the general set-up in section 2, sectioredyaes the case of exogenous
political outcome and exogenous information, section doohices voting but main-
tains exogenous information, section 5 allows for voting andogenous information,
the last section draws some final remarks.

2 Set Up with Bequests

| consider an economy populated by a continuum of non-oppitey generationse
[0,1]. Each generation (or agent) lives for one periaghd is labeled by;. Each
generatiori; produces outpuy with the following technology:

vi=6d+K 4, (1)

WherekL1 represents the bequest or other parental investment eedeypthe previous
generationg is the effort implemented by generatigrand g/ is the return to effort
or productivity. With respect to abilities, | consider bdtte case in which abilities
are i.i.d across different dynastiebut persistent over the life of a dynas#f & 6')
and the more interesting case tifitis random and i.i.d. acrogsandt. As standard
in this literature, agents face the linear tax/redistitiuscheme introduced by Romer
(1975). The individual budget constraint is given by

Gtk =w = (1Y + W, (2)

wherec! denotes own consumptiok, is the bequest left to the next generatia,
denotes disposable wealth,is the tax ratefiy; is the lump-sum transfer anglis the
mean output in generatidn Each agent votes for the tax rateand exerts effort after
that the tax rate is announced. After that, individuals ikecaeat wealth according
to (2) and decide how much to consume or to leave as bequdst$ ibuThe private
utility of each agent is given by the following function:
(1 o 1 i\1—a (piya qu
U@ k&) = g prage (@) T -5 (3)

The firsttermin (3) represents the utility from own consuimpand bequests, whereas
the second term is the negative utility of exerting effort.

Following Alesina and Angeletos (2005) and Atkinson (19B&j)sume a Cobb-
Douglas function over consumption and bequests with(0, 1), which together with
the constamm implies thata € (0,1) denotes the fraction of wealth allo-
cated to bequests, maintaining the dynamic problem vecyabée. Ageni; chooses
consumption, bequest and effoet,, €) so as to maximize utility subject to the bud-



get constraint, taking the political outcomg)(as given. It follows that the optimal
individual consumption and bequest are respectively

q=1-aw (4)
and . _
k = aw. (5)
The indirect utility function in terms of wealth thus redgde
. . pd?
U =w — % (6)

This set up allows to avoid inter-temporal optimization andblems of dynamic vot-
ing.

3 Step 1: Exogenous Tax Rate and Exogenous Information.

In this first version of the model | maintain two assumptia(i)st abstract from voting
over 1 considering this political outcome to be exogenously deileed and constant
over time (i = 1), (ii) | consider the case that each individui& fully informed about
the value of'. This section shows results which are already known by teeipus
literature but it is important for building the rest of theadysis.

Plugging the expression for pre-tax wealth (1) into theitytilunction (6) and
solving the f.o.c. | find the expression for the individuatiogal effort:

d=(1-1)8/b (7)

Plugging the expression for optimal effort (7) and the egpien for pre-tax wealth (1)
into the individual budget constraint (2) | find the law of rieot of bequests:

Ko1=a((1— DK+ (1—1)%6" /b+ T + T(1— 7)62/b), 8)

which determines also the law of motion of wealth given (5).the case in which
abilities are i.i.d. across different dynasties but camtstaver the life of a dynasty
(6! = 8", the law of motion (8) describes a convergent auto-regregsocess? It is
immediate to derive the steady-state bequest of dynasty

a((1-1)267 /b+1(1—1)02/b+ 1K)

K= 1-a(l-1)

(9)



and the steady-state mean (or aggregate) bequest

or(l—r)e_2

k= bl—a)

(10)

Not surprisingly, given that the only source of heterogsnisiin the abilitiesd', ex-
pression (9) shows that the greateBisand the greater is the steady-state wealth. Itis
also obvious that redistribution has an equalizing effécam (9) and (10) it can be
computed that the difference between mean and individoedjuest equals

= a(l-n?(6?-6")
k=k= b(1—a(1-T1))

(11)

and decreases in the tax rateAt the same time expression (10) shows that redistribu-
tion diminishes aggregate bequest and hence aggregatbwEaik trade-off between
redistribution and growth is due to the fact that individe#brt (7) decreases in the
tax rate and redistribution has no other effect on odfput

In order to have some more insights about the intergenewdtiynamics of in-
equality and mobility it is interesting to explore the casattabilities are not persistent
over the life of a dynasty. Assuming that abilities are drarandom for each genera-
tiont and thalﬂti2 = 02+ ¢, whereg/ is ani.i.d. error term acrosandt, with 0 mean,
variance equal ta? and zero serial correlation, the law of motion (8) still déses a
convergent auto-regressive procésdhe steady state mean bequest is still given by
expression (10) and the variance is equal to

a?(1-1)*0?

var(k') = P a2 17 (12)

As in the case with persistent abilities, increasing the ddtredistribution reduces
inequality across agents’

This model predicts convergency to a steady state value alttverhich does not
depend on the initial level of wealth. The version with pstesnt abilities is qualita-
tively very similar to the seminal model of Stiglitz (1969hieh is widely known for
a Solow-type convergency in the context of individual wealbtiglitz (1969) model
shows that with a concave saving function — in this case ksduection — if abilities
are identical for everybody, everybody will converge to shene wealth, regardless of
the amount of initial wealth. With heterogenous abilitiegquality is driven by abili-
ties but once again initial wealth inequality does not nratt¢he long runt* Plugging
the expression of optimal effort (7) and the expression eftax wealth (1) into the
utility function (6) gives the expression for expecteditytis a function of the tax rate
T —

(1-12)62

=k

'\’|O|

a=y— (13)



Expected utility is maximized by a zero tax rate. The reasdhat the utility function
is linear in wealth and therefore there are no ex-ante gaims fedistribution; on the
other hand effort and output decrease in the tax rate.

Case of Incomplete Information.

Leading to the analysis presented in the next sectionsuge$ul to analyze the case
in which agents have incomplete information and expect toflawerage abilityd. In
this case the expression for individual optimal effort is

d=(1-1)6/b. (14)

Plugging this expression and the expression for pre-taxtiv€n) into the individual
budget constraint (2) gives the law of motion of bequests:

Kii=a(1-Dk+(1-0%8)°/b+1k +T(1-T1)(0)?/b).  (15)
The steady-state individual bequest, mean bequest araheariespectively follow:

a((1-1)206' /b+T1(1—1)(6)2/b+ 1K)

K= 1-a(l1-1) ’ (16)
- a(l-1)(p)?

K= (17)

var(k) 1-1fe® (18)

T R(A—a2(1-1)?2)

Given that82 > (8)?, the mean wealth with complete information (10) is strictly
greater than the mean wealth under incomplete informati@)f The same ben-
eficial effect of information appears by comparing the egpi@n of expected utility
in the case of complete information (13) with the respeatixgression in the case of
incomplete information: B
(1-1%)(8)
2b '

From (16) and (17) it can be computed that under incomplétenmation the dif-

ference between mean and individual bequests equals

a=k+ (19)

a(1-1)20(6—6')

k=K = b(1—a(l-1))

(20)

and decreases in the tax rate
It is easy to notice that the steady state with incompletermétion is character-
ized by lower inequality than the steady state with incortgpileformation, as the dif-



ference between expressions (11) and (20) is equalte- 1)2(1— 11) (64 — 6 ) (1164 +
(1—m6.)b(1—a(1—r1))whichis a positive term given < 1.

4 Step 2: Endogenous Tax Rate and Exogenous Information.

The second step of the analysis is to introduce voting. Agyeate for the tax rate
before exerting effort; solving backward | find the objeetiunction of voter; by
plugging the expression of optimal effort (7) and the expigsfor net wealth (2) into
the utility function (6) and then maximizing the obtainegheession with respect to
Each voteii maximizes the following indirect utility function im:

U =1K—K+(1-1)26"/b+1(1-1)62/b— (1-1)20°/2b.  (21)

Assuming for the moment that the second derivative of exgiwag21) with respect
to T is strictly negative, the first order condition gives thedbax rate of voter:

rt(kt,e):l—i2 oz (22)
T2

Both the numerator and the denominator of (22) show thataivesdgrom redistribution

are traded off the moral hazard effect of taxation. | intreelthe following assumption
in order to assure the concavity of the objective functial) ghd therefore in order to
use the median voter theorem:

Assumption 1: 262 > 63.
A proposition follows:

Proposition 1. The individual preferences for taxation are single-peaked and the in-
dividual ideal tax rateis given by expression (22).

Proof. The second derivative of the objective function (21) is giby the following
expression: _

d?ul B (6')? - 202

dr b
The condition stated by assumption 1 is sufficient for (23)detrictly negative as the
mazximum value that6')? can take i93 and the minimum value thatg2 can take is
267 O

Proposition 1 shows that preferences over the tax rate mgéegpeaked and there-
fore the median voter theorem applies. In order to analyzeadg state of the dy-
namic model, | look for a steady state such that given a statiohistoryts = 1 for
all generations <t — 1, thent; = 1 is optimal for generatioth



Persistent Abilities across Generations

| first analyze the case in which abilities are persistent dyeasties, namelg = 6'.
Consider a stationary history = 1 for all generations <t — 1. For each dynasiythe
low of motion (8) implies that the value of the bequest cogesrto expression (9) and
that the mean value converges to expression (10). Giveispersabilities 6 = 6')
and assuming that every dynasty starts life with no endowm%n: 0 for all i), in
every periodt the median and prevailing tax ratgis that one of the dynasty with
median ability6™. Plugging the expressions of the steady state median bekjlies
(obtained through (9) ) and of the steady state mean bedql@sinfo the expression
for the individual ideal tax rate (22) and using (11), | fine thx rater; which follows

a given stationary history:

g2 _ g 4 a(1-1)2(2—6"™)
Tt = — —

(23)

This expression is decreasingriphence there is a unique fixed potfitRedistribution
is driven by the difference between mean and median weatihl@s is the case in
every period. The dynamic implication is that present reithistion depends on the
history of past redistributive outcomes and more preciiedytax rate declines over
time’

Random Abilities across Generations

I now explore the case of random abilities. As | have doneémitevious section with
exogenous voting | assume that abilities are drawn at rarfdoerach generation and

that 6{2 = 02+ ¢/, whereg is i.i.d. across andt with mean = 0 and variance equal
to 0. Considering a stationary history = 1 for all generations <t — 1, the law
of motion (8) implies that the mean bequest converges toessimn (10) and that the
variance is equal to expression (12).

In general, it is complicated to identify the median votetiate t because this
depends on both the distributionsloand6. To see this, take expression (22) and re-
expressitas; (k,8/) = %. This shows that the distribution af is given
by the ratio of two distributions, respectively the numeraind the denominator of
expression (22). Take for example the case in wijdb normally distributed and each
generation starts with no endowment at timdx‘(pzé 0 for alli). In this case botk and
6' are normally distributed at tinteand the distribution of; (kl, /) = %,
is given by the ratio of two normal distributions. It is quitemplicated to identify such
ratio distribution where the two normal variables haveati#ht means and to find the
mediant® This difficulty to deal with dynamic models of voting in whiabilities

change over time has been recognized in the literdture.



Random Abilities across Generations and Incomplete Information

In order to skip this technical problem it is useful to comsithe case of incomplete
information in which everyone expects to be of average tgbfli In this case the
ideal tax rate of each individuals given by expression (22) once tt@it and62 are

replaced by(6)?, obtaining
r(K.8) = bk —k) (24)

Given that the distribution of the ideal tax rates only defseon the distribution o
it is immediate to identify the median voter to be the votethwhedian endowment
k™. | consider two specific distributions as examples.

Example 1: binomial distribution of abilities. In every period each individual
has ability6_ with probability T and ability 64 with probability 1— 71 and | assume
that every dynasty starts life with no endowmd{‘(l)t(: 0 for alli). Given a stationary
history, the distribution ok will converge to a normal distribution, because the distri-
bution ofk comes from repeated independent Bernuolli trials oveitgb#@alizations
and the distribution of those realizations converges toranabdistribution. The fact
that the distribution ok converges to the normal implies that at titrtbe median and
the mean endowment coincide and therefore that0. Thus in the case of binomial
distribution of abilities there is a unique steady-statéhwiero tax. This is again a
case in which inequality progressively decreases. Beiagtiady state with zero tax,
there is convergency to the same steady state as in a motieluwiedistribution. On
the other hand taxation may increase the speed of converdenc

Example 2: Log-Normal distribution of abilities. | consider the case in which
6{2 = 024 ¢, with & i.i.d for all i andt and log-normally distributed. | also assume
that in period 0 everyone starts life with no endowmdxbt,: 0 for all'i. Given that
agents have incomplete information abéland believe to be of average abilfy a
stationary history is still specified by expressions (15])( (18) and is log-normally

distributed in every period. Using the properties of the-tmgmal distribution, given
k2

k and vatk'), the steady state median bequest is equd™e- T Given
such stationary history, the voted tax rate at tine still given by 1, = Meizkmﬂ.

The differencek — k™ decreases i, hence also in this case there is a unique fixed
point. Noticing thak™ decreases in vék'), therefore the greater it is the underlying
inequalityo and the greater it is the steady state level of redistributiol can solve

for t = T and characterize the steady state. Given that the distibistskewed to the
right, the steady state level of redistribution can be d#ffe from zero, for example
the computations for the case@f=0.2,b= 1,02 = 1, g% = 2 imply thatt = 0.17.



5 Step 3: Endogenous Tax Rate and Endogenous Information.

The previous section clarified the difficulties implied b fhtroduction of voting in a
model with heterogenous abilities. In this section | allemfarying levels of informa-
tion in the present dynamic model with bequests and | conti@devel of information
as an endogenous variable in the economy. The main techmmalem with varying
levels of information is still represented by the identifica of the median voter. The
individual ideal tax rate is determined by the individualueaof wealth and the ex-
pected ability. A steady state with endogenous informatioist have the feature that
the level of information is optimal. In order to check fordhi is necessary to verify
that there are no gains in changing the level of informatibhis is difficult because
changing the level of information changes expectationsc@ehanges the distribu-
tion of ideal tax rates and such change is difficult to addréssovide a numerical
examples with multiple politico economic equilibria. Irigkexample both complete
information @ = 1) and minimum informationX = 1/2) are optimal; the two equi-
libria have different macroeconomic features and can berpnéted as Europe-type
versus American-type equilibria.

5.1 Set-Up with Varying Information

Each generatioiy has ability 6. with probability 7T and ability 64 with probability
1—m, for alli andt. | maintain the assumption that> 1/2. In each period each
agent cannot observe her own or other agents’ productivity bug oedeives a private
signalg; about the true value & . Also the signab is binary. If8 = 6. (8! = 64),

o; takes valuess, (on) or oy (ai), respectively with probabilit; and 1— A;. In
other words for each ageitthe signalg; is independently distributed, it is truthful
with probability A;, false with probability - A; and the transition matrix which takes
from the true productivity to the signal is the following:

([ o e = (2 ) 25)

Agentsi belief of the true value 08/, conditional on the observation of the private
signalg, is obtained by the Bayes Rule. | introduce the followingation:

w =Pig = 6|d]], (26)

represents ageitbelief thatg' = 6_conditional on the observation of sigrgl. From
the Bayes rule it follows that:

T[)\t
At + (1—m)(1—A)

o, = (14]0L) = (27)



and
T[(l—/\t)

1—)\t)+)\t(1—n).

The expected value & conditional on the observation of is given by the following
expression:

Ho, = (Hilow) = o (28)

O(14) = 6L+ (1— 14)6n. (29)

Given the symmetric structure of (25), | consider the ingé € [1/2,1], for all

t. For A = 1/2 the signalg; is completely uninformative and the posterior belief
is equal to the prior, i-elltaL:IltaH =11. Increasing\; makes the signal progressively
more informative up to the point that = 1 and the signal is perfectly informative with
o, =1, Mg, = 0. The value ofA represents the level of information in the economy
and in a rather abstract way | consider it is an institutiéeaiure and a policy variable.
The ex-ante probability of observing for each generation alive &iis given by the
following expression:

Po, = Prigl = o] = A+ (1— M) (1— 1), (30)
symmetrically
Powy = P10} = 0n] = A(1— 1)+ m(1—A) = 1— py,, (31)

represents the probability of observiag. Over-lined variables stand for mean values
for the population, hencg and e are respectively the mean, or aggregate, values of
output and effort and

0=m6+(1—m)6y,
02 = e+ (1— m63,

are respectively the mean values of productivity and sguareductivity. The timing
of the model is such that each individuakho is alive at time starts life receiving
a signalg and being aware of the level of precisidn The game proceeds as in the
previous sections: agents vote on tax, exert effort, receat wealth, consume and
leave bequests. The last action of the agents aliteisato collectively decide the
level of information for the offspring, namel 1. | assume that the future level of
informationA 1 is determined by majority voting.

In the case in which abilities are random in each petibaould face the technical
difficulties implied by the determination of the median wotehich | explained in
section 4. In order to keep the model tractable | restrictahalysis to the case of
persistent abilities and | assume that there are only twaslyes: the low ability
dynasty with ability6_ in each period and the high dynasty with abilitgy in each
periodt, respectively a fractiomrand 1— 1T of the population. Nevertheless in the case
of incomplete information, agents do not learn about theipmce of abilities and



they “falsely”believe their prior: namely that in each mett abilities are i.i.d across
agents and agents are of tyfewith probability 7t and of type6y with probability
1— mrin each period. On top of this prior, agents receive a signal about theiitgpbi
which will give them perfect information only in the case)of 1.

5.2 Politico Economic Equilibrium with Perfect Informatio n

Given a stationary historg <t — 1 such that the voted tax rate is always= 7 and
the voted information is always full informatioky, 1 = 1, | describe a steady state
such that at time, the voted tax rate is stilly = T and the voted information is still
Aty1 = 1. Given a stationary historgg = 7 andAg,1 = 1 fors <t — 1, at timet the
bequest for dynastiz (H) converges to the steady state vakue(ky) given by (9)
and the mean bequest converges to the steady state valu&{en the history with
persistent abilities and perfect information, at titnthere are two groups of voters,
respectively with preferred tax rategk , 6, ) andt (k4,64 ) given by expression (22).
The prevailing tax rate at timeis & = 1(k;, 6.), becauseatr > 1/2 implies that the
majority of the population belongs to the dynasty with loviligband low endowment.
In a steady state it must be the case that T and that the bequest that agents with
endowmentg (ky) leave for the + 1 offsprings is stillk. (ku).

5.3 Politico Economic Equilibrium with Incomplete Informa tion

Given a stationary historg <t — 1 such that the voted tax rate is always= 1 and
the voted level of information is always the minimuw 1 = 1/2, | describe a steady
state such that at timee the voted tax rate is stifty = T and the voted information
is still Ary1 =1/2. Given a stationary historgs = 7 andAs;1 = 1/2 fors <t —1,
at timet the bequest for dynasty (H) converges to the steady state vakue(ky)
given by (16) and the mean bequest converges to the steadyatae (17). Given
the history with persistent abilities and perfect inforioaf at timet there are two
groups of voters, respectively with preferred tax ratés , 6) andt(k4, 6) given by
expression (24). The prevailing tax rate at titmis 7; = 1(k._, 6), becausar > 1/2
implies that the majority of the population belongs to thealsty with low ability and
low endowment. In a steady state it must be the casertiratr and that the bequest
that agents with endowmerks (k) leave for thet + 1 offsprings is stillk_ (ky).

5.4 Solution of the Individual Problem

In addition to leaving bequests, at timagents decide by majority voting the future
informationA¢, 1. Each agent; votes onA¢, 1 in order to maximize the utility of the
offspringit, 1. In order to find the utility of an offspring as a function &f, 1 it is
necessary to solve backwards the choices of effort andyatirthe agents alive at
t 4 1. Conditional on the signal, the expected utility that teeerations who are alive



at timet maximize when they vote and exert effort is the following:

Elu|ay] =
E[(1- ) (K +e6)+ n(k +a8) —b(e)?/2|0]]. (32)
Solving the sulfficient first order condition, the optimaldéof effort exerted by indi-
viduali is . _
& =(1-1)0(w)/b. (33)

By backward induction, | can plug (33) into (32) and find théeakive function that
maximizes when voting for the tax rate. In order to do thiss iiseful to specify the
individuali expectation of the output from effort:

Eldf|ai] = (1— 1) (8(1))? /b (34)

and of squared effort

2
el(e o] = o2 = (257 e? (35)
In computing the mean (aggregate) product of efééteach agentknows that that
a fractionr (1 — m) of the agents have productiviy (64) and that among those
a fractionA chooses the optimal effort after the observatioropf(oy), whereas a
fraction 1— A chooses the optimal effort after the observatiomwigf(o,). Therefore
the individual expectation of the aggregate output frororefé given by the following
expression:

El@&|d] = (1-w)l/b, (36)
where | define

M=m6 (A8(Ho) + (1—A)O(Hoy)) +
(1-m6n (1—-2)68(Ho ) +A6(Hay)). (37)

Collecting8(Lg, ) andB(Lg, ) it is easy to re-write expression (37) as

r= ngG([.lgL)2+ (1_ pGL)e(HUH )2- (38)

The terml is the expression for aggregate output from effort, net efdfstortive
effect of redistribution on effort. Plugging (34), (35) a(®¥) into (32), | obtain an
indirect form of (32) as a function af:

U (T ) = Tk — k) + (1= )0 (1)?/b+ 1(1— 1) /b— (1- )6 (1)?/2b.
(39)



This is the object that votdy maximizes voting over the tax ratge. Assuming for
the moment that the second derivative of the obtained iodirglity in 7 is strictly
negative, the first order condition gives the ideal tax réteteri:

- r
S OE (40)

T(ktl ) IJtI) =1- tl

— Ak
The numerator of (40) shows that the gains from redistriluéire traded off the dis-
tortive effect of redistribution and the denominator of Y4Bows how the subjective

prospects of upward mobility reduce the desired tax hte.

Proposition 2. The individual preferences for taxation are single peaked and the in-
dividual ideal tax rateis given by expression (40) .

Proof. The second derivative of the objective function in proble3f)(is given by
o
the following expression(:jd—lrJll = #W. The condition stated by Assumption 1 is

sufficient for this expression to be strictly negative asrttaximum value tha ()2
can take i93 and the minimum value thaf2can take is BZ. O

Proposition 2 shows that preferences over the tax rate mgéegpeaked and there-
fore the median voter theorem applies. Plugging (33) in®) é&d taking expectations
conditional on the information at tinte | obtain generatioiy expectation of genera-
tion iy utility:

Ef[ul, 1] = Teya(k—K) + (1= (fi12)®) 12/ 20. (41)

I model the collective choice of;,1 as a choice by majority voting. Given that the
agents withk_ are the majority, their choice of;.1 will determine the prevailing
one. Therefore for a specific level of informatian to be part of an equilibrium it

is necessary that’ is the arg max{t,1(k—k_) + (1 — (1:1)%) /2b.} In order to
check for this it is necessary to know hay ;1 changes im. At timet+ 1 there
are four groups of voters, respectively with preferred &best (ki , 05, ), T(Ku., g, ),
T(kL, Bgy), T(ku, 6oy, ). | claim that in this case af > 1/2 the prevailing tax rate under
majority voting is eitherr(k_, 64, ), or the greater betweer{ky, 65, ) andt(kg, 84, ),
depending on the value @f. This claim can be easily proved. The fraction of agents
who prefert(k., 68, ) is equal tompg, , wherepg, is given by (30). Whem =1

the fractionm of agents with endowmend knows to be of typed,.. In the case in
which T > 1/2, this implies that they are the majority group and imposasrtfa-
vorite tax rate. Decreasingimplies that agents can have two types of beliefs, namely
6, and6g,,, and there are four group of voters, respectively with prefitax rates
T(KL, Bg. ), T(KH, 600, ), T(KL,B0), T(kn,6Oq,). Decreasing implies thatmpg, de-

creases. There is avaldé € (1/2,1) such thattpg, = 1/2, namelyA* = ’22%37?121*)1



ForA € [1/2,A*) it happens that the group which prefei, 64, ) is not the major-
ity group, and the pivotal group will be eithefky, 65, ) or T(k_, 84, ) depending on
which is the greater tax rate of the two. This is because icaise in whichr (ky, 65, )

> 1(k, 60y, ), then it is the case that the total ranking of tax rates(lg , 0y ) >
T(kn, 60, ) > T(KL, Bg,) and the fact that the fractiopy, of agents with belieBy, is
greater than 1/2 (this because> 1/2 andA > 1/2) implies that the median voter
must belong to the group with(k4, 85, ). Otherwise in the case in whiat(k, 6, )

> 1(kn, 60, ), itis the case that the total ranking of tax rates(ig_, 65 ) > 1(k., B )

> 1(kn, B4, ) and the fact that the fraction of agents wihthis greater than 1/2 (this be-
causet > 1/2) implies that the median voter must belong to the group w(ikh, 6, ).

5.5 Example of Multiple Politico-Economic Equilibria

| consider the following numerical exampl@: = 1,64 =1.5,m=0.7,a0 =0.2,b=1.

| first consider the case of complete informatioa- 1. Evaluating , k andt; for the
given values and solving fay = 1 with | obtain thatr = 0.243. | plug this value back
into expressions (9) and (10) and | find the steady state sklue 0.209 andk = 0.26.
The majority of the agents at timiéhave endowmerk . Under majority voting, they
determine);, 1 in order to maximize the expected welfare of their offspring

UL = T (k— k) + (1= (120)2)F /2. (42)

If Tpg, > 1/2 then the prevailing tax rate -1 is T = 1(k., 0(Ug ). Givenm=
0.7 and using the definition ofg,,., = M1+ (1 — M) (1 — Ay1), MPg,, > 1/2
for Ai11 > 1.03, therefore it is never the case thdk,, 8(Ug, )) is the pivotal. The
prevailing tax rate is the greater one betweék , 6(Lg,)) andt(ky,8(Lg )). | plot
both those two tax rates, respectively in figure 1 and 2.

Computations show that they equal each other for 0.584. élenihe considered
interval T(k., Hoy, ) IS greater and it is the prevailing tax rate. It is also imaott
to notice thatr(k., tg,) < 0, for A > 0.55 and thatr(kq, e, ) <O, for A < 0.63.
Therefore | consider = 0 in the intervall € [0.55,0.63). | plot the objective function
(42) in figure 3, wherai;1 = T(k, Hoy, ) fOr Ary1 € [0.5,0.55], Try1 = 0 for Agyq €
[0.55,0.63], Tt+1 = T(kn, U, ) fOr Acyq € [0.63,1]. Arr1 = 1is a global maximum.

I now consider the case of completely uninformative sigiats1/2. Given a sta-
tionary historys <t — 1 such that the voted tax ratetis= 1 and the voted information
is the minimum information\s; 1 = 1/2, | describe a steady state such that at time
the voted tax rate is stili; = T and the voted information is stil; .1 = 1/2. Given a
stationary historys = T andAs.1 = 1/2 fors <t —1, at timet the bequest for dynasty
L (H) converges to the steady state vakudky) given by (16) and the mean bequest
converges to the steady state value (17). Given the histithypersistent abilities and
minimum information, at time there are two groups of voters, respectively with pre-
ferred tax rates (k. , 6) andt(ky, 6) given by expression (22). The prevailing tax rate
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Figure 1:t(k, Ug,) for m;=0.7,6. =1,64 =15b=1,a =0.2.

attimet is &t = 1(k__, 0), becauseat > 1/2 implies that the majority of the population
belongs to the dynasty with low ability and low endowmentalsteady state it must
be the case that = 1 and that the bequest that agents with endowmnenfls) leave
for thet + 1 offsprings is stillk_ (ky). Following the previous example far=1/2 to
be part of a steady state it is necessary that1/2 is the arg max expression (42).

| consider the same numerical exame'= 1,64 =1.5,m=0.7,a0 =0.2,b=1.
Evaluatingk,, k andt; for the given values and solving far = T with Maple | obtain
7 = 0.03. | plug this value back into expressions (16) and (17) afiiadl the steady
state valuek_ = 0.28 andk = 0.32. If mpg,,., > 1/2 then the prevailing tax rate
att+1ist = 1(k,0(lUo )). Givenm= 0.7 and using the definition by, , =
Tt 1+ (1=11)(1—At11), PGy, > 1/2f0r Ay 1 > 1.03, therefore itis never the case
that 7(k_, 8(Hg, )) is the pivotal. The prevailing tax rate is the greater onevbeh
T(kL,0(Hgy)) and T(kq,0(Ug, ). | plot both those two tax rates for € [1/2,1],
respectively in figure 4 and 5. They equal each other for Q.B&refore the prevailing
tax rate ist(k.,8(Ug,)) for A € [0.5,0.567 and t(kq,0(Ug, )) for A € [0.567,1].
Hence in the considered intervelk,, u ) prevails. It is also important to notice that
T(k,un) <0, for A >0.551, and that (kn, 1) <0, for A > 0.6, therefore | consider
T =0 in the intervalA € [0.567,0.6]. | plot the objective function (42) in figure 3,
wheret ;1 = T(ky, Un) for A1 € [0.5,0.567], Tr11 = 0 for Ar;1 € [0.567,0.6], Tr1 =
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Figure 2:7(ky, lg, ) for m;=0.7,6. = 1,64 =1.5,b=1,a0 =0.2.

T(kn, ) for A1 € [0.6,1]. Ary1 = 1/2 is a local maximum?? The two equilibria
can be further characterized in terms of the other endogenaticomes.

Values of the Endogenous Variables in the Equilibrium with Rerfect Information

Wealth of dynasty with low ability before taxes (I label ittwithe apexB): W =
kL +(1—1)62 = 0.965.

Wealth of dynasty with high ability before taxes (I label itthvthe apexB): w8 =
kn + (1—1)85 = 2.080. _
Wealth of dynasty with low ability after taxesy = (1— 1) (k. + (1— 1)62) + 1(k+
(1-1)62) = 1.047. _
Wealth of dynasty with high ability after taxesy = (1— 1) (ky + (1—1)63) + 1(k+
(1-1)62)=1.891.

Effort exerted by low ability individualse, = (1—1)6. = 0.757.

Effort exerted by high ability individualsey = (1—1)64 = 1.135.

Aggregate efforte= (1—1)0 = 0.870.

Aggregate outputy = k+ (1—71)62 = 1.300.
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Figure 3: Objective function (42) far=0.7,6. = 1,64 =15,b=1,a0 =0.2.
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Figure 4:t(k, Ug,) form=0.7,6. =1,64 =15b=1,a =0.2.

Values of the Endogenous Variables in the Equilibrium with Rerfect Information
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Figure 5:7(ky, lg, ) for m;=0.7,6. = 1,64 =1.5,b=1,0 =0.2.

Wealth of dynasty with low ability before taxes (I label ittithe apexB): wP
ki +(1—1)6.6 = 1.395.

Wealth of dynasty with high ability before taxes (I label itthvthe apexB): wd
ki +(1—1)646 = 2.083. _ _
Wealth of dynasty with low ability after taxesy = (1—1)(k. +(1—1)6.0) 4+ 1(k+
(1-1)6%) = 1.401. B
Wealth of dynasty with high ability after taxeswy = (1—1)(ky + (1—17)640) +
T(k+ (1—1)6%) = 2.069. B
Effort exerted by both low and high ability individuals; = ey =e=(1—-1)60
1.115.

Aggregate outputy = k+ (1 — 1)82 = 1.603.

Interpretation of the Result of Multiple Equilibria

The numerical example shows the existence of two equilibespectively with com-
plete @ = 1) and with minimum § = 1/2) information. In this numerical example
the multiplicity arises because= 1 happens to be a global maximum ane- 1/2 is

a local maximunt? In this numerical example, the non-monotonicity of the chbje
function with respect to the level of information, which itigs the possibility that
A =1/2is a local maximum, is driven by the change in the identityhaf median
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Figure 6: Objective function (42) far=0.7,6,. = 1,64 =15,b=1,a0 =0.2.

voter. In the interval in which the median voter is the grouphvpreferred tax rate
7(k., un ) the tax rate decreasesAn As figure 6 suggests, in this interval this effect
dominates the sign of the derivative of the objective funti{42) and implies that in
such interval the objective function decreases.

6 Conclusion

This paper developed a dynamic model with bequests, stticls&dls, endogenous
voting and endogenous information. Given the technicaléssnvolved, | proceeded
by steps adding one element at the time. The intermedigie stowed results already
known by the previous literature but offered a unified a frammdk. The result of the
paper is to have taken a first step towards the developmentinifgng framework
which allows to study how beliefs about the determinants e&lth can affect the
dynamics of inequality, mobility and redistribution.

Given the technical difficulties that stochastic skills Ipnjm the determination of
the median voter, | can only characterize equilibria witkl@genous information for
the case of persistent abilities over the life of dynasti@s< 8'). In this case, with
a numerical example, | show the possibility of equilibriziwtomplete § = 1) and
with minimum @ = 1/2) information.



This example essentially shows that societies with sinfiiladamentals can find
optimal to be permanently “stuck’at different informatisguctures. Such different
informative structures imply different steady states imt of beliefs, redistribution,
aggregate effort, aggregate output, separation of effarices across individuals and
inequality of wealth across individuals. Why, in this exdepoes it happen that
a society remain stuck at a particular steady state? In tefrmgterpretations, the
equilibria of the example describe a society which is charézed by a certain level
of information long enough such that wealth is distributedtisat for the majority
group there is no ex-ante gain in changing the informatiomcgire. This happens
because that particular level of information maximizes wedfare of the majority
group. Given that in the uninformative equilibrium of thenmerical examplé = 1/2
is a local maximum, the interpretation of such equilibriumogld be that of a society
for which the welfare gain in increasing the level of infoina would be off-set by
some implied structural costs of doing so. As explained atehd of the previous
section, it is important to notice that for this to be the ¢asaecessary condition is
that the welfare function does not increase monotonicaltiié level of informatiorf?

The analysis of this paper does not generally show how theani@ and redis-
tributive outcomes of an equilibrium depend on the levehédimation but it is limited
to numerical examples. The numerical examples show thétplityof equilibria with
complete § = 1) and with minimum § = 1/2) information. Comparing the endoge-
nous variables in the two equilibria of the example, the ldopiiim with A = 1 is char-
acterized by relatively higher redistribution, greatezquoality before taxes, greater
inequality after taxes, more separated levels of effontgloaggregate effort and lower
aggregate output. The informative (uninformative) edpiilim presents Europe-type
(US-type) features in terms of redistribution, aggregéftereand output. The feature
that the more informative equilibrium is characterized ghler inequality is not too
surprising given that in the example the uninformative Bloaiim is characterized by
minimum information and levels of effort which are identiaaross different types of
agents. One would expect such pooling equilibrium to be@asad with low inequal-
ity. In principle it does not have to be the case that morerinfdive equilibria are
always associated with higher inequality. The oppositdccbappen if in the more
informative equilibrium the higher rate of redistributidistorts effort so much that
the levels of exerted effort are less separated, despitéattie¢hat beliefs are more
separated. Interestingly enough given the mentioned érapevidence about redis-
tribution and inequality, in such a case the driving forckibd higher taxation would
not be the actual level of inequality, even though this waiill impact on the ideal
tax rate, but the beliefs about the determinants of wealtbreldver, in such a case,
the driving force behind the fact that effort levels are Issgarated in the Europe-type
equilibrium would be the distortive effect of taxatiéh.

In order to verify this possibility it is necessary to look fequilibria with interior
solutions in terms of information because the extreme cdse®t seem to give that
result. Even in the case of persistent abilities, with iotesolutions the identification



of the median voter is problematic. Allowing for the case ihieth abilities evolve
stochastically across generations could give interesgénglts about the study of mo-
bility and inequality, because it would be possible to chtedze how different levels
of information impact on effort decisions and taxation abthi interesting compar-
ative statics. Therefore, given the implied technical éssin the identification of the
median voter, it seems a promising direction for future aede to investigate those
issues with numerical methods.

Notes

1Tommaso Gabrieli is Assistant Professor at Henley BusiBebsol, University of Reading. This paper
is a revised version of Chapter Il of my Phd thesis, submiife the degree of Doctor of Philosophy
in Economics at the University of Warwick. | thank Heraklesléarchakis and Sayantan Ghosal for
invaluable guidance and motivation as my PhD supervisomreSpondence: School of Real Estate and
Planning, Whiteknights Campus, University of Reading, BGR, Reading, UK.

2More precisely, from incomplete to perfect information abthe value of the return to effort versus the
role of luck or other predetermined factors.

3Students’ tracking (see for example Woessmann (2009))reesing (see for example Bishop (1997)).

4See for example the discussion of Piketty (1995).

5See for example the discussion of Alesina and Glaeser (2004)

6A more extensive review can be found in Gabrieli (2009).

"See Piketty (1998) for an extensive review of the literabmdequests and intergenerational mobility.

8See for example Benabou (1996).

9The paper of Alesina and Angeletos (2005) contains a dynamrtision of the main model. In this
dynamic version skills are fixed and permanently differestbas generations. For this reason the model
can show how beliefs can persist and societies can remaik istdifferent equilibria as a result of different
initial conditions, but the model cannot give insights abmobility. Also the model of Piketty (1995) is
dynamic, but does not allow for intergenerational trarsf@ihe dynamic aspect only concerns the learning
about the determinants of wealth. The model can give insighout the beliefs on mobility but not about
the actual mobility process.

10The process is convergent as the coefficienk{ds a(l—1) < 1 and the rest of expression (8) is
constant.

11This is due to the linear production function and it is diffier from other models with concave produc-
tion functions, where redistribution can improve the effiay of the inputs’ allocations and hence increase
output, see for example Galor and Zeira (1993) and Benal@Q0§2

12In order to prove convergency, it is enough to cite the resfttellwig (1980) which applies to Markov
processes of this type.

B3|t is easy to compute that expression (12) monotonicallyetses irr:

. 3 2 2 2
d(var (K))/dr = % [—4(14) ((1liaaz<<1:r))2>;22a (14)5] <0, givent < 1.

147 detailed analysis of the results of Stiglitz (1969) in tlenext of intergenerational transmission of
wealth is contained in the review of Piketty (1998). Pikéft998) explains that, as shown by Bourguignon
(1981), in the case of convex bequest function the resulitatmnvergency does not generally hold. Other
causes that can imply non convergency are different tgrbiehaviours across households and credit market
imperfections. He also discusses the case of random esiliti

15 |nformation improves the efficiency of effort allocationsdaincreases output, see Gabrieli (2010) for
a discussion.

16This result of a unique steady state is found also by AlesimbAngeletos (2005) and it is the standard
result of Meltzer and Richard (1981) in a dynamic context.




17 The same result is also found by Bertocchi (2011) in a mod@twpecifically analyzes the evolution
of bequest taxation over time.

187 technical analysis of the properties of this type of ratistribution is done by Hinkley (1969).

19To my knowledge, the only analytical dynamic model of votingvhich abilities change over time is
the one of Persson and Tabellini. (1991), but in this papenetis no identification of the median voter in a
steady state. In the published version of the paper (PemsTabellini (1994)) it is only considered the
case of persistent abilities. Alesina and Rodrik (1994)s Biad Ghate (2004), Hassler, Rodriguez-Mora,
Storesletten, and Zilibotti (2003), Saint-Paul (2001)rtBechi (2007) only consider the case of persistent
abilities.

20Also this point has been discussed by Stiglitz (1969).

21The terme(+')2 represents subjective prospects of upward mobility as égisal to the the ratio of
individual output (34) over aggregate output (36), noticthat the termleT gets canceled out.

22Therefore with a linear cost of changing informatiGM’ — 1/2) greater than the slope of the line
connecting the welfare function at=1/2 and atA = 1 it is an equilibrium, as shown in figure 6.

23Therefore forA = 1/2 to be optimal it is necessary to introduce the additionsiliazption that there is
a cost of increasing the level of information which is largeegh. It is worthy to mention that in the model
of Benabou and Tirole (2006) for multiple equilibria to exise same assumption is necessary.

24More specifically, it is a case in which increasing inforratimplies that the median voter sets a level
of taxation which is too high in terms of ex-ante aggregattfare See Gabrieli (2010) for a more extensive
discussion of this property.

25 This point seems to have some robust empirical supportcsexéample Prescott (2004).
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