Economics Department

Economics Working Papers

The University of Auckland Year 1998

Optimal Income Tax in the Presence of
Status Effects

Norman Ireland
University of Auckland, N.J.Ireland@warwick.ac.uk

This paper is posted at ResearchSpace@Auckland.
http://researchspace.auckland.ac.nz/ecwp/175



Optimal Income Tax in the Presence of Status Effects*

Norman J Ireland

Department of Economics, University of Warwick, Coventry CV4 7AL, UK

September 1, 2000

The classica optima income tax problem does not reved many genera properties except
for the well-known tendency for margind tax rates to reduce for high ability types, and in
fact to become zero for the top type. The existence of digtortions from individuas competing
to attain socid Satus by using consumption sgnds judtifies some measure of income tax. The
question posed hereis whether it dso congdtitutes a reason for a more progressive income
tax schedule. The answer isfound to be broadly negative if progressvity isinterpreted as
increesing margind tax rates. On the other hand, status- seeking makes the optimal tax
schedule steeper S0 that redistribution is increased. Broadly, the analysis of status-seeking
basad on a sgndling gpproach confirms and strengthens the exigting view of an optima tax
schedule.

JEL: H2;, Satus, Sgndling, income tax

Correspondence to N.J.Ireland, Department of Economics, University of Warwick,
Coventry CV4 7AL, UK. Telephone 44 1203 523476; fax 44 1203 523032; e-mall
N.J.Ireland@warwick.ac.uk.

*The author is grateful to the Department of Economics, Auckland University, for providing
research support while this paper was being written, and to comments, on an earlier version,
from seminar participants at Auckland Universty.



Version 2: September 1, 2000



1. Introduction

People live within asocid context, and care about how they are judged by others. Thus
individuas make economic decisons over consumption, savings and labour supply in part to
affect such judgements. Early work by Hirsch (1976) used the concept of “positiona
goods’ as those where consumption levels are observed and used to rank people in terms
of socid status. Frank (1984, 19854, b) has anaysed the distortions involved in responding
to the possibility of improving on€' s socid satus by increased consumption of podtiond
goods. Taxes on positiona goods may be Pareto Optima since they counter over-
consumption and hence reduce distortions' . However, the taxing of positional goods may
not be feasible. A number of reasons exist. The main ones are that the particular goodsin
question may change rapidly, and that they may be entangled with goods which are not
affected by status contests. For ingtance, it would be difficult to tax a particular brand of
gports shoe higher than other brands. After dl, afashionable sports shoeis still a sports
shoe. Findly, thetax of certain goods at a discriminatory level may be outlawed by trade

rules.

The difficulty of taxing positiona goods has led to the suggestion that either generd
expenditure or income s taxed, or more correctly that such taxes can be judtified at least in
part as correcting factors for distortions that arise from status contests. The argument is that
ance higher income (or expenditure) involves higher tax, the red cost (eg in terms of amount

of time spent working) of spending on status-seeking is higher, and this leads to lower

! See Ireland, 1994, Bernheim, 1994, and Seidman 1987, 1988 among other contributions.



quantities of “pogitiona goods’ being purchased. A number of gpproaches to the analysis of
gtatus-seeking activities conclude that an argument exigts for a positive margind income tax
rate in order to reduce distortions which would otherwise be present. One gpproach
(Irdland, 1997) modes the process within a sgndling game among a continuum of “ability”
types. The key result isthat a smdl linear income tax can provide a Pareto optimal
improvement. Basicdly, those on low incomes gain from the reditribution of the tax as
benefits, while those on high incomes gain from the lower expenditure necessary to retain
their socid standing within the new sgndling equilibrium. The Pareto improvement is
possible because the incometax acts counter to adistortion in labour supply: status seeking
prompts individuas to over supply labour in order to fund more expenditure on satus-
yidding goods. In asgndling equilibrium, no socid gainis achieved by such expenditure
sance dl types are reveded, and the externdities of forcing others to spend moreto sgnd
ther types are not included in individuas cdculations. Hence an equilibrium with lower

satus expendituresis aless-distorted alocation.

It is probable that the above result is robust to different gpproaches to modelling status-
seeking, and anumber of other approaches have been used. 2 What is not so dear is
whether the argument extends to a judtification for a progressive income tax (one where the
margind tax rate for higher income individuas is higher than thet for lower income

individuds). A ample clam would be that high income people spend more on satus-seeking

2 Seefor example Cole et al (1992). Also Bagwell and Bernheim (1996) who take a signalling approach to
status contests but show that if vertical product differentiation exists and individual types are very
different then no wasteful signals are necessary. However, as types become closer it becomes too easy
for the lower types to mimic the higher types and so more aggressive (that is more wasteful) signalling
becomes necessary. Other externalities have been considered. For example Konrad and Lommerud
(1993) suggest that excessive risk taking may arise in amodel where status isimportant. Other signalling
motivationsinclude charitable donations. See for example Glazer and Konrad, (1991).



(and haveto in order to keep up their socid standard), and thus these individua's should be
taxed a a higher margind tax rate snce they have abigger distortion to correct. Such a
cam s paticularly interesting snce economics has some difficulty in making a theoreticd
case for increasing margina tax rates. Classic papers (Mirrlees, 1971, Seade, 1977, Sadka
1976, Weymark, 1986) dl combine to present a complex picture of an optimal income tax
schedule. See for example the discussion in Myles, 1995, Chapter 5. A key point in this
pictureisthat the top of the tax schedule should be flat, so thet the highest type of individud
does not distort her labour supply. *The intuition behind this result is thet this highest type
would increase aggregate tax paid only trividly if her margind tax rate was raised, wheress a
distortion in labour supply would be created. On the other hand, for atype further down the
digtribution a positive margina tax rate would increase tax paid both by that type and all
individuds higher up in the income digtribution, and would only cause a distortion in labour
supply for that type. Further, distortions on the lower type may make the higher type less
attracted to mimicking the lower type in order to avoid tax on income. These incentive
compatibility condraints put alimit on how fast taxes can increase with income and il be
implemented. The shape of the optima tax schedule has few generd properties other than its
regressive naure at the top. Simulation results (see for example Atkinson and Stiglitz, 1980)
indicate someinitid increase in margind tax rates then afdling off to low levels for top types.
One problem is that comparison of gains and losses are made more complicated by the

number of individuas at different levels.

% See particularly, Sadka, 1976, Theorem 4.



In this paper we seek to build asmple optima income tax model which incorporates a
socid gatus sgndling equilibrium mechanism. Such atask is ambitious Snce we sart from
the knowledge that, absent any socid gndling, the optimd tax schedule hasfew generd
properties. Thus we need to assess the impact on the optima tax schedule of including socid
gatus sgndling, asking whether the “top type’ result till holds, and whether thereisa
generd case for positive margina tax rates for lower types. We aso need to assessthe
relative impact of status on the margind tax rates faced by different types, in order to see
whether the change induced by a greater status effect is toward or away from amore

progressive income tax schedule.

In section 2, we describe the model as one including four basic incentive compatibility
congraints. We show in section 3 how a separability smplification dlows usto consder a
corresponding but much smpler problem. Section 4 demondtrates an explicit solution for a
quas-linear utility function. In section 5 we present an overal assessment. The gpproach of
the paper isto congder the mode as one rdating to individua consumers. However, it
should be redlised that status is not a preserve of individuds. Firms, banks and governments
a0 behave in gatus seeking ways, and minor adjustments of the model would yied

andyses of income tax and status seeking for awide group of economic agents.



2 The Model

Optimd income tax within afinite economy has previoudy been sudied, for example afinite
economy is considered in Weymark (1986)*. Our gpproach is aso to study afinite
economy, and so we will assumethat there are | + 1 types of individud. The typica
individua of typei (i =0,1,2,...,) hasan effective time dlocation of X, and X+1 > X SO
that the best endowed individud (most able individud) istype | and the worst endowed is
type 0.°> Anindividua has afundamental utility, which is the objective function in acomplete
information setting, of u(c,h), which isaconcave function, gtrictly concave in at least one
argument, and with positive margind utilities, andwhereg =y, - ti- 5 andh =X - y;. Thus
G isthelevd of consumption and h the levd of leisure. Leisureis defined as endowed
effective time minus labour supply timey;. Consumption is defined as income equd to labour
supply y; (thet isthe wage per hour of labour is set to 1) minus tax t; minus awasteful
expenditure incurred in 9gndling of §.Thiswasteful expenditure can be considered asthe
extra expenditure necessary to make the consumption portfolio have a given degree of
observahility: the greater the degree required, the greater the expenditure. Alternatively it
can be interpreted as expenditure on products which are bought purdy to impress. The
latter interpretation is obvioudy more limited. The former requires a notion of aconsumption

technology Where one product characterigtic is its observability by others®

* See also Guesnerie and Seade, 1982, for a discussion of the importance of considering an econony
without a continuum of individuals. Here, the matter islargely dictated by the need to keep track of
multiple constraints between types.

® See Hall (1975) for adiscussion of this approach to heterogeneity of individuals.

® The requirement is for a consumption technology (Lancaster, 1966), with observability as one
characteristic produced by productsin different amounts.



There are two information transmission processes taking place. Firt, the individua can
choose from amenu of various (Y, , t; ) pars. The menu is st by the government and thisis
the tax payment problem. Second, each individuad can choose from among various levels of
S. That isthe individua can choose to make asigna in order to cause hishher socid group to
infer that he/she is of a particular type. Thisis the type-sgndling problem with socid satus
asthe god. By making a choice about income levd (and thus tax to be paid), the individua
istdling the government about his’her type using a self- selection mechanism private to the
individua and the government. By making expenditures sthe individud is sending
information to his’her socid group which is not observable by the government. Thusthe two
information tranamission mechanisms are separate in thelr destinations, but each destination
agent knows that the other sgnal/screening mechanism is active. Thus the wasteful
expenditure s cannot be directly taxed Snce it is not observed by government. Also the
wasteful expenditure s would probably not be needed as asgnd if the amount of tax paid
was public knowledge. A conflict arises as the individua would wish to avoid tax by

reducing labour supply, but this would make socid status harder to pay for.

We define a as the degree of incomplete information in the socid group (Irdland and
Y amashige, 1998). Thusa isthe chance or rdative frequency of events where the socid
group is going to infer the status of the individua from actions that can be observed. The
objective function of the individud in thisincomplete information setting is awelghted
average of “fundamental” utility and that inferred by othersin the socid group.” It can be

interpreted as an expected utility function or smply as aweighted average:

" The weighted average can be thought to be aresult of subjective probabilities (Anscombe and
Aumann, 1963). Alternatively, it isjust an assessment of the importance of others’ opinions.



U(x) = (I-a) u(ch) +a v(s) @

where v(s) isthe utility level inferred from s. In a separating equilibrium the inference will be

correct and U(x) = u(c,h) = v(s). We will postulate thet v(s) is of the form:

V(9 =uly, -ti-s, % -V) IfSEs<si 2

so that the socid group infers type from observing s and then gppliesthe “right” income level
and tax pad. Thus we will make extendve use of the shorthand notation v(s) © u(y; - t; -s,
X - y;)) Boththisand the government’ s calculation of income tax charges depend on dl
relevant incentive compatibility conditions holding. A number of modes of imitating other

types are possible and at least four need explicit consderation. These are

ICLufy: -t-s, % -¥) % (T-a)ulyia-tia-s, % -Yi)+ auy-t-s,x-y) "i>0
or, usng (2),
ICl:v(s) 3 (La)u(yir-ta-S, % -Yyi) + av(s) "i>0 ©)

IC2: u(y: - ti -S, % - Vi) 3 (1-a) U(Yi-1 - tia -Sia, X - Vi) + @ U(Yia - tiig -Si1y X - Vi1)

or

IC2:v(s) 3 (L-a) u(Yi1- tia-S, X - Vi) tav(sy) "i>0 (4)



IC3 Uy -ti-S, % - V)3 (T-a)u(yi - t -Se1, X - Vi) + @ U(Wis1 - tie1 -Se1, Xivn - Vier)
or

IC3V(s) 3 (1-a) u(Y: - i -Siva, X - Vi) + @ V(S41) " i< (5)

ICA Uy - ti -S, X% - Vi) 3 (1-@) U(Vis1 - tie1 -Se1, X - Vier) T @ U(Yier - tisg -Se1, Xis1 - Yie1)
or

IC4: v(S) 2 (1-a) U(Yis1 - tivs -Sie, Xi - Visr) + @ V(S4) " 1< (6)

Conditions IC1 and IC2 relate to the individua’ s temptation to pretend to be a poorer type
to the government. Thisis done by making only y;.; income and thus paying only t;_; tax. In
IC1 theindividud ill funds status at levd i by reducing consumption further. Thus the right-
hand sde of ICL isaweight of 1-a on fundamentd utility when paying the lower tax, plusa
weight of a on theinferred utility leve v(s). The condraint means that imitating to the
government but not the socid group must not be better than sending dl the correct Sgnds.
In the RHS of 1C2 he/she dso imitates the lower type to the socia group by not maintaining

levd i 9gnds, and again this must not be better than truth revelation.

Conditions IC3 and |C4 relate to the temptation to imitate a higher type in sgndling to the
socid group. Thus IC3 gtates that the individua should not want to pretend to be a higher
type to the socid group while reveding type truthfully to the government. IC4 isamore
extremeform of pretence where the individud iswilling to pay more tax to earn more
income from which to finance imitation of a higher type to the socid group: the individud is

congtrained not to want to imitate a higher type to both the socia group and the government.



The four conditions relate to diminating temptations to pretend to be alower type to ether
the government or to both, or to pretend to be a higher type to ether the social group or to
both. Of course other possibilities might remain but are unlikdy given the structure which
we will put on the preference function. For example, to pretend to act poor to the
government and rich to the socid group (low y and high s) would imply avery low leve of

red consumption, and thus would be unlikely to be an attraction.

The government setsI+1 pairs (y;, t;) from which the individua chooses. Therewill dso be
I+1 minima sgnd expenditures set by the socid group. Of course higher Sgna expenditures
than the minima might be required (sgndling equilibriaare rardy unique, see Spence (1973)
and Mailath, (1987)). However, there are atractions in choosing the lowest signasto
produce a separating equilibrium since otherwise our andysis would be susceptible to the
charge that other equilibria exist which have lessimpact. We thus have [+1 triplets (y;, t, S)
to find, such that the the socid group separates its members and the government maximises
awelfare function. The objective of the government isto maximise by choice of (y;, t;, s) a

wefare function of the form

W=3 i nmu(s) (7

subject to congtraints (3)-(6), plus

g= & o' nt (agovernment budget constraint) (8)



and

s3%0,"i (acondrantthat Sgnds have to be non-negative) 9

where ny isthe number of individuds of typei and misthe relative welfare weight of each

such individua in the welfare function, and we normdise the scale of these weights so that &

o NM=4 o' n =N. Weassumethaa m3 m.,"i<l.

The problem is very complex and a certain amount of structure has to be imposed to make

reasonable progress. We will therefore concentrate on examining the incentive-compatibility

congraints when the fundamentd utility function is strictly separable. Also, a quas-linear

gpecid caseisof condderable interest Snceit permits the tax and Sgnd variablesto be

found explicitly from the condrants.

3 Incentive Compatibility when Utility is Additively Separable

Congder the fundamentd utility function to be of the form:

u(c, h) =g(c) +f(h) (20)

10



where g(c) and f(h) are concave in ¢ and h respectivey, with at least one sub-function

drictly concave, and thus u(.,.) is concave. The expected utility function isthen

U(x) =(1-a) @y - t- 9 +f(x - y)) +a v(9 (11)

We begin our andyss with two lemmeas.

Lemma 1. Assume fundamental utility has the form of (10). Then (i) if IC1 and IC3

hold as equalities then IC2 holds as an equality; (ii) if IC2 and IC3 hold as equalities

then IC1 holds as an equality.

Proof: write IC1-3, inequdities (3)-(5), for i>0, as

ICL: V(S) - V(S-2) ® 9(Vir - tia- S) - O(¥it - G- S0) + (6 - Vi) - fFO6a - yi)  (3)

IC2: v(S) - V(S1) 3 (2-a)(F(X - Yia) - (%1 - Vi-1)) )

1C3: v(s) - V(s4) £ (-(T-a)/a) (@MW1 - tia- S) - 91 - tia- Sa1)) )

(i) multiply 1C1 as an equdity by (1-a) and IC3 as an equdity by a and add to obtain

V(8) - V(S4) = (T-a)(f(X - ¥ia) - f(X.1 - Vi)

1



whichisIC2 as an equdity.

(i) multiply 1C2 as an equdity by (1-a)™* and IC3 asan equdity by -(a (1-a)™) and sumto

obtan

V(S) - V(S1) =91 - tiam S) - 9(Vi - tiam Sa) +F(% - Vi) - F(6a - Vi)

whichisIC1 asan equdity

Lemma 2: Again assume the fundamental utility function has the the form of (10). If
the solution hasy; > i1, all i> 0, then IC2 holding as an equality, all i, implies that
IC4 holds. Ify;, > i1, all >0, then 1C4 holding as an equality impliesthat IC2 holds.
Thereisno solution to the problemwith y; decreasing ini, somei if f(h) is strictly

concave.

Proof: Write 1C2, (4), as

V(S) - V(S1) 3 (1-a)(f(X - Via) - (%1 - Vi) @)
and IC4, (6), as
V(S) - V(S1) £ (2-a)(f(x - vi) - f(%1- Y1) (€)



The RHS of (6) is greater than the RHS of (4') iff yi > yi.1, Since (f(x - y) - f(X.1 - y) is
non-decreasing iny dueto the concavity of f(h). Findly, if f(h) is Strictly concave then (f(x; -
y) - (%1 - y) isincreasing in'y and 1C2 and 1C4 cannot both be satidfied if y; < i, for some

i, and the lemmais proved.

The implication of the lemmasisthat if we take one (either one) of IC1 and IC2, plus IC3,
and ignore the other 2 incentive compatibility congraints, then the smplified problem will
have a solution which isfeasble in the origina problem, provided the optimd y; are
increasing ini: thet isthat the reaively wel-endowed do not take more than their extra
endowment as leisure. Additiondly, we know that if we take a amplified problem with IC4
binding, and therefore not 1C2, then only one of IC3 and IC1 can bind.2 Now in any
interesting tax problem, one of IC1 and 1C2 should bind else tax reditribution is not
congrained. We know that |C2 will not be binding if IC4 is binding. Also we show below

that IC1 and IC4 cannot both be binding in a solution: hence IC4 cannot bind.

Lemma 3: If IC1 and IC4 are binding then IC3 is not satisfied if f(h) is strictly

concave.

Proof: Rewrite IC4, (6'), asan equdlity

V(s) - V(S4) = (T-a)(f(x - y) - f(%-2- 1)) (6”)

81f both IC1 and 1C3 were binding then by Lemma 1 so would LC2 bind. But thisis not compatible with
IC4 binding by Lemma 2.

13



and IC1 (3') asan equdlity

V(S) - V(S-1) = 9V - tiam S) - 9Vt - tia- Sea) +F(6 - ia) - F(X1 - Vi) 3"

Substitute (3°) into IC3 (5):

V(§) - V(sa) £ (-(1-a)/a) (V(8) - V(Sa) - f(% - ¥ia) + f(%a - ¥ia))

or

V(s) - V(s) £ (1-a) ( f(h - yia) - f(%a - yia)) < (2-@) ( (% - y) - fxa- 1)) (12)

ancef(x - y) - f(%-1 - y) isincreasing in y, and see that (12) contradicts (6'’).

The importance of these lemmeasis that a solution to the smplified problem with IC1 (or

IC2) plusIC3 binding is dso afeasble and optima solution to the origina problem. Without
the separability condition on fundamenta preferences, thisis not possble to date. The
choice of which of 1C1 and IC2 are binding will depend on whether consumption and leisure
are complements or subgtitutes (here they are neither). More importantly 1C4 cannot be so
easly disregarded. We can now sState a proposition which demonstrates that the basic

results from optimal income tax theory need not be changed by the addition of status effects.

Proposition 1: If the fundamental utility is additively separable asin (10) then (i) type

I’'s labour supply equates the marginal utilities of consumption and leisure while (i)

14



for i< I, typei’slabour supply leaves the marginal utility of consumption higher than

the marginal utility of leisure.

Proof: the optima income tax problem can be written as a Lagrangean, and first-order

conditions stated. We have from (3), (5), (7) and (8), the Lagrangean

L=38 iz nmVv(s)-d(@- & iz nt)-& iz (i(ul1-ta-S, X - Y1) - V(S))) -

o

& iz0™ (di((1-a) u(y: - ti -Se1, X - Vi) + @ V(S+1) - V(S))) (13)

Firgt-order conditions with respect to the y; yield the necessary information asto the leve of
margind tax rates. A higher margind tax rate isreflected in ahigher margind rate of
subdtitution of leisure for consumption. The multipliers are dl non-negative from standard

Kuhn-Tucker theory. For the top type sincome or labour supply, yi, we have

LAY = (nm+l - adiy) (@ Vi-t-s) -F(x-y)) =0 (14)

and for other types, labour supply y;, we have

LAy = (R - adia + di) (@' (Vi -t -5) -F' (6 - ¥)) -1 ia((@ (0 -1 -Sia) - (X2 - Y1) -

di((T-a)(g (¥ - ti-s) -F' (% -¥))) =0 (15

It iseasly seen that

15



gii-t-s)-Fx-y)=0 (16)

gi-t-s)-f(x-y) >0 (17)

The condition (17) comes directly from noting that (15) is negative a that y; where g’ (y; -t; -
s) -f'(x - yi) =0. Thuslabour supply must be lessthan thislevd to yield the fird-order

condition and hence (17) must hold.

It is gpparent that the addition of the status effect does not change the result that the top type
faces azero margind tax rate and thus equates the margind utilities of consumption and
leisure, while dl other types under-supply labour in the sense that the margind utility of
leisure islessthan the margind utility from consumption. Thereis no way of ascertaining if
the income tax scheduleis actudly made less progressive by the addition of the status effect

without more structure. We therefore turn to amore specific case.

16



4. Quasi-linear Case

A specid case of strong separability is when the utility function hesg(c) linear? In this
quasi-linear case, we can solve explicitly for taxes and sgnas and obtain results about the
shape of the optimd tax schedule. We use the binding incentive compatibility congraintsto
findt and t; + s for dl i > O, and subgtitute into the government’ s budget congtraint to
diminate t,. We then use the eficiency condition (minima sgnds) to set s, to zero. The
result is an unconstrained maximisation problem to be maximised with respect to the

individud type income leves.

We note that the quasi-linear case is such that, under full information for both the socid
group and the government, no Sgnas would be made and taxes would transfer dl incometo
the types with highest welfare weights. Such a scenario is scarcely interesting. However,
under incomplete information any redigtribution islimited by the high types informationd
rent and the status sgnaswill affect this. We can consder the welfare function as alinear

gpproximation to a nor+linear problem if we wish.

Lemma 4: If IC1, IC3 hold as binding constraints for all i then

= to + é. ij:l Hj (18)
ti+S:to+&)+éijleJ‘ (19)
where

° Note that the alternative of setting f(h) as linear has the implication that, for example, IC1 and IC3 as
equalitiesimpliesthat IC2 and IC4 are also equalities. However the taxes and signals cannot be found
explicitly and so there does not seem to be an associated Proposition 3. Thus we only consider g(c) as
linear in this paper.

17



Hi =y - Yia + 10 - ¥i) - £0§ - Y1)

Ki=Yi- Y2+ 105 - yi) - (1-a)f(x - ¥ia) - @ 051 - ¥ja)

Proof: write IC1 and IC3 as equditiesin the quas-linear form to obtain

ti- ta = Y- Yia + 106 - W) - F(% - Vi), "i>0 3

s-sa=a{f(x-ya)-fa-yia)},"1>0 (5”)

findt and s respectively interms of t; and 5., from (3’) and (5'’), and then use repeated

subdtitution.

Lemma 5: The taxes given by (18) can be substituted into the gover nment budget
constraint to yield an expression for t,:

to=(9 - &=t (NBj=1 H))N (20)
and minimal signals are obtained by setting

S = 0, from (11).

Proof: find t by substitution of (18) into (10).

Lemma 6: Using Lemma 4 and Lemma 5, the welfare function (7) can be written

W =8 (nmy; + (% - Y)) - (@ - 8uet (N =2 HY)) - &ued (N 8j=1K))  (21)

18



as a function of yq,...,y; only.

Proof: sraightforward subgtitution.

Proposition 2: By Lemmas 1-6, the first-order conditions for maximising welfare (7)
subject to IC1, I1C2, IC3 and IC4, plus the budget constraint and non-negative signals
constraint, are those for maximising (21) with respect to yo,...,y;, provided the optimal

choice has the property that y;>yi.4, all i. The first-order conditions for the ssimplified

problemare
Vit Jax (F (%ea - 1) - £ (% -y)) + n(2-F(x - yi)) =0 i<l (22)
yii Ni(3-F'(x - vi)) =0 (23)
where

J+1= Nis1 - (1-a)N*iy

N; = é-k:il Nk

N*; = é-k:il Ne M

and No = N* = N by our normalisation.

Proof : see Appendix

A series of results can be drawn from Propostion 2, as corollaries.

Corollary 1: The highest type supplies the efficient level of labour, f'(h) = 1.

19



Corollary 2: Maximum welfare is a decreasing function of status importance, dW/da
<0.

Proof: dw/da = W/fa from the envelope theorem. Thus

dw/da =- &ict' (M A’ (% - ¥i) - (X1 - yia) <O

snce % > X1, and f(.) isan increasing function.

Corollary 3: Anincrease in status importance (a) will decrease optimal labour supply

for all types other than the highest type .

Proof: Note that dW/dy; isnot afunction of any y; , j* i. Hence trivid comparative statics
impliesthat
sgn (dy/da) = sgn(f’ (%+1 - i) - £'(% - ¥i))

which is negative given the concavity of f(.).

Corollary 4: For any a 3 0, each typei < | supplieslessthan the efficient level of

labour.

Proof: at y; such that (% - y;) = 1, (22) is negative since f’ (X1 - yi) < 1and J > 0.

For Proposition 2 and the corollaries 1-4 above to hold we need to havey, >y, dl i, asa
property of the solution. The results confirm that v > y;.1, but we cannot be assured that
labour supply is generdly increasing ini without even more structure. It islikely thet if the

solution to our amplified problem was found to have y; < y;; for somei then the Sgndling



congtraints we have incorporated are miss-specified. After dl, the case where incomes are
negatively correlated with ability and yet individuds are keen to spend money wastefully to

gan socid status makes little sense.

We now consider the central question of the paper. Thisis whether the presence of status
effects leads the government to impose a more or less progressve tax system. We have
aready shown that the margind tax a the top of the income digtribution will continue to be
zero with status effects. More generdly, does the impact of satus effects change the
margind tax on poorer individuals more or less than that on richer individuas? The answver
to this question is complex, just as the issue of generd progressvity of tax schedulesis
eusve. From (22) and the interpretation of the Margind Rate of Tax for typei (MRT;) as 1

- P (% - i), we have

MRT; = (3+1/n) B

where B = -(f' (%+1 - yi) - '(% -y;)) >0

If Bi can be assumed constant (for exampleif () has the quadratic form bh - /2 and x
increases in congtant amountsj ), then whether MRT increases or decreasesfromi-1toi
dill has no generd answer. However, it is possible to make a clear satement about how the
tax digtortions will respond to an increase in the Size of the Satus effect. The impact of

increesing a can be cadculated by congtructing the proportional effect on MRT as

(dMRT,/d&)/MRT, =N*i / Jis1
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Now we can provide an illudtrative proposition of some weight:

Proposition 3: In the quasi-linear case with B above constant and equal toj , the

proportional impact on the marginal rate of income tax, which implements the

optimal tax schedule, of anincreasein a isgreater the lower isi.

Proof: Notethat for i=I thereis no impact on the margind tax rate of anincreasein a. For i

< | wehave

N*iv1/ Jise = N¥iua / (Njwa - (1- @)N* a2 ) <N*i /(N - (1- @)N* ) = N* /1 3; (24)

Theinequdity (24) must hold since, considering the middle terms and cross-multiplying:

(N*i - mn)(N; - (-a)Ni*) < N*i(N; -n - (1-a)N*; + (1-a)mn)

or, after cancdlations,

N*; <mN;

which holds given our assumption that the welfare weights m decrease with i.



The importance of Proposition 3 isthat it gives astrong indication that increasing Status
importance leads to proportionately greater increases in margind tax rates for low types than
for high types. Some care is however needed. Income is an endogenous variable, and so a
better indication of the effect on progressivity isto take the extratax paid by thei rather than
i-1 ability classes, as this takes account of the shift in income earning which any change in tax
schedules will prompt. Thus again use the quadratic form of f(.) and the constant changesin
ability of amount | , and aso assume that there are the same number of individuasin each
group |. Using these smplifications, the equilibrium income levels can now be found from

(22) as

yi=x-b+1-j(-i-(1-a)z)

where

Z =M+ Mot .+ M

and we note that for y to increase everywhere with i we need that m < 2/(1-

a)" |. Subditute the equilibrium income leves into the tax condraints (3'’). We obtain

t-ta=j %2- (La)m)l -i-(1-a)z + (2- (1-a) m)/2] "i>0 (3%)

Now from (3*) itisclear that an increasein a hasthree pogtive effects on the tax

difference. Thus higher statusimportance increases the tax differentid for each type. The
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bottom type O thus clearly benefits due to the increased tax revenue in the budget. However
the amount of the extratax paid by i, over that paid by i - 1, wheni issmdl raive to when

i islarge, isnot clear. Suppose for example that m and m; are virtudly the same, then the

differencein (3*) asi increasesis dictated by the change in the expresson | - i -(1-a)z.
Thisis
(-1+(1-a)m)

andimpliesanincreeseint; - ti; asi increases of

j -1+ (2-a)m) (2- (L-a)m).

Thusif m > 1/(1-a) (true for low levels of ability) thisis podtive and the tax incidence is
progressve. Anincreasein a then has an ambiguous effect. If m < 1/(1-a) (true for higher
levels of ability) the expresson is negative and the tax incidence is not progressive since the
extratax declineswith i. Thisdedine is then accentuated by anincreasein a. Findly,
increesng a makes the region of progressivity, a the lower end of the distribution of types,
ghrink. Thus the concluson is that the digtribution becomes locdly less progressve while the
poor benefit from generdly increasng margind tax rates due to flat rate handouts (higher
vaues of -tp) from the surplus created. An indicative example of how the optima tax
schedule changes asa changes from zero to a postive number is sketched in Figure 1. One
way of viewing thisis to see the schedule in the absence of datus effects as being smilar to

that predeicted by other studies. Status effects permits a judtification for higher margind
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taxes and thus shifts the schedule steeper (and in that sense makes tax more progressive) but
a0 reduces the region of increasing margind tax. If the society had been limited to linear tax
systems then the effect of the status parameter would be to make the intercept more

negative and the dope steeper. A Smilar pictureis seen here.

Some more fed for the effect of status in the absence of other factors can be obtained by
setting dl the m coefficients equd to one, thus adopting a welfare function which gives equa

weight to dl types. The tax difference (3*) then becomes

G-t =] (+a)a(l - i)+ (1+a)/2] "i>0 (3*%)

which is positive (income tax distortion to counteract the status effect) but decreasesini (so

that the tax schedule is not locdly progressive, and becomes less progressive as

a increases. On the other hand, tax increments are larger asa increases, and so the

government budget dlowst, to be lower. *°

Intuition for both Proposition 3 and the results from this limited example is easlly seen from

IC3 which states that Sgnd levels are sufficient to separate from the adjacent lower type:

S-S1° af{ f(x - yia)- fXa-yi) }, " 1>0 (5”)

19f a is zero then positive tax differenceswill still be optimal, but thisisaresult of the finite economy. If
j becomes small, the number of types| - i will increase but the other term will not and will tend to zero as
j tendsto zero. Thusin the absence of both status effects and redistributional objectivesthe tax
schedule will becomeflat asj ® 0.
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The expression f(x - y)- f(%.1 - ¥) isincreasing iny, so that the extrasigna necessary to
separate from the next lowest typeis higher the higher that type' s labour supply (income
leve). Thisisthe extra Sgnd and thus restricting the i type's labour supply reduces the
sgnd cost to dl higher types, at the cost of an additiond labour supply distortion for thei
typesdone. Wheni isnear | thereisless 9gnd gain from imposing a further distortion, and
ai= |theeisnogan a dl. Thusthe impact of greater importance of socid dgndling is
just the same as the impact of incomplete information in the optima income tax problem.
The gains from causing adistortion are probably greater at the bottom of the distribution of
types amply because the benefits of lessening the ability to mimic higher groupsis then

aggregated over the larger number of higher types who have to spend less to separate.

5. Conclusion

The literature on optima income taxation has stressed the importance of asymmetric
information and has found that there is little support from the theory for a generd
recommendation for progressve tax schedules. The extension of the andysisto incorporate
the Sgndling of socid satus by making “wasteful” expenditures has brought new factorsinto
the model. The key intuition, however, isfound to replicate the intuition of the optimd tax
modd. The notion that there is a strong reason from status seeking to introduce more
progressive taxation has been found to have little support, dbet within a very specific and
limited case. Theintuition isthat Sgndling is driven by the desire of lower typesto mimic
higher types and achieve an unwarranted socid status. If the lower types pay more taxes

then they cannot mimic s0 easly and separating sgnals are lower. Thus taxes can to some
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extent replace wasteful consumption by making mimicking more codly. The externdity is
transmitted upwards, in a cumulative way, each type having to pay to separate from the
adjacent lower type. A reduction in willingnessto signa by typei will lead to lower
separding sgnds by dl higher typesi > i. The wdl-known result of optimd income tax
theory, that the highest type should not face adigtorting margind income tax carries over
into our modd. Theintuition isthat there is no point in introducing a distortion on tax
grounds since the additiond tax revenue would be very smal as only the top type would pay
the tax: better to increase the margind tax of alower type which would be paid by that type
and dl higher types while only digtorting the lower type' s labour supply. Theratio of benefit
to digtortion cost is higher, and the ditortion for lower types will make mimicking them less
atractive for higher types. Further, we have found that there is no judtification for increased
progressvity in terms of status inefficiency since it would not decrease the lower type's
ability to mimic and hence the cost of maintaining Satus for the higher type. On the other
hand we have found that a steeper tax schedulels optima in the presenceof status seeking
and thisin itsdf has strong redigtributiona properties. Our argument above raises doubts

only over the prescription for increasng margind tax rates over the set of consumer types.

Of course, we have only been consdering a particular type of fully separating equilibrium. It
may be the case that other outcomes exigt, including pooling equilibria, and that such
dternatives increase asincome tax schedules change. We can thus make only limited clams
for our conclusions. It may wdl be that we should think of our analysis aslimited to fairly
smdl changes in income tax schedules. Perhaps large ones would cause socid statusto be

dropped entirely from individua preferences and prompt a shift to atotaly different mode of
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behaviour. We have however found some support for the current results of optima income

tax theory within a status-seeking world.

A find comment relates to the interpretation of the mode when “individuds’ are replaced
by other agents. Most obvious dternative gpplications relate to firms and to nation states. In
the former, the acquisition of prestigious headquarters facilities or large public relaions
budgets may well seek to increase the prestige of the company and its vauation if
circumstances arise where it is judged by banks, other customers seeking prestigious
connections of their own, or shareholders deciding on voting behaviour. Again redive
position is dl-important, and again the circumstances where such sausislikdy to be an
issue may not beredised (a not equd to unity). Smilarly, nations equip nationd arlines with
expendve arplanes, build paaces and monuments and defend undefendable exchange rates.
In so far asfirms incomes are taxed and nations are alocated devel opment funds
according to poverty, the existence of these tatus expenditures do not justify a prescription
of progressivity. Within asgnaling mode it is necessary to curtal the mimicker’ s ability to

mimic in order to obtain a generd reduction is status expenditure.
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Appendix: Proof of Proposition 2

Thefirg part of the Proposition is straightforward since Lemmeas 1-6 permit subgtitution of

sufficient congtraints that the problems are equivaent.

The second part is obtained by differentiating (21) by ;. First note that the derivatives of H
and K; with respect to y; are given by

TH/My: =0if j L i,i+1

THMy = 1- F (x-yp) if j=i

THAY = -(1 - £ (6a-yi) if j=i+1

and

KMy =0if j 2 i, i+1

MKy = 1- £ (x-y) if j=i

KMy = -1+ (1-a) f' (%+1-%1) + a F(x-y) if j=i+1

Summing over | yidds

Si=:“ HiMy, = 0if i >k

Si=1 THiMy: = 1 - F(x-y) if i=k

Si=1* TH/lY: = (%s2-y) - F(%-yi) if i<k

and

Si-:* TK;/My, = 0if i>k

Si=1 KMy = 1- £ (x-y) if i=k

Si=1 KMy = (L-a)(f (%ea-yi) - F(%-y) ) if i<k

Now the genera form of the derivative of (21) with respect toy; is

TWIy; = nm(1- £ (%-¥:) + Sk=1'Ne Si= THi/MY; - Siea'namk Si=* TK/1y;



Aswe have shown above that three possible values occur for the summations over j (for
each of the H and K terms), and one of these is zero, the summeations over k are smple.

Coallecting the coefficients of each term yields

TWTy: = nm(1- £ (%-y)) +

N(1- £ (6-y0) + Nisa(F (6e2-y1)) - T (6-10)) -

{ nm(L- £ (%-y)) + Nisa* (1-a)(F (%+2-W1)) - F'(%-¥1) }
and so

Wy = n(1- £ (%-¥1)) + Joa(f (%+2-¥)) - £ (%-¥1))

Now wheni <1, J;; isnorzero and the first order condition is (22). When i=l, J., iszero

and the firg-order condition is (23).



tax
a>0
a=0
0 !
X0 X X

Figure 1. Thetax schedule becomes steeper and more redistributive, but is concave over a greater
range of x.
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