A Service of

ECOMNZTOR pr

Make Your Publications Visible.

Leibniz-Informationszentrum
Wirtschaft

Leibniz Information Centre
for Economics

Roemer, John E.; Silvestre, Joaquim

Working Paper

The 'flypaper effect' is not an anomaly

Working Paper, No. 00-4

Provided in Cooperation with:

University of California Davis, Department of Economics

Suggested Citation: Roemer, John E.; Silvestre, Joaquim (2000) : The 'flypaper effect' is not an
anomaly, Working Paper, No. 00-4, University of California, Department of Economics, Davis, CA

This Version is available at:
https://hdl.handle.net/10419/79430

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/79430
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

ABSTRACT
“The *flypaper effect’ is not an anomaly”
by
John E. Roemer and Joaguim Silvestre
<jeroemer@ucdavis.edu> & <jbsilvestre@ucdavis.edu>

University of California, Davis

Anin-kind subsidy is equivalent, both theoretically and empirically, to an increase of
income for an individual consumer. But the equivalence does not empirically carry over to in-kind
grants by a central government to alocal one: this has been seen as an anomaly and dubbed the
“flypaper effect.”

We argue that the “anomaly” label isincorrect: the nonequivalence of increasesin grants
and community income is predicted, almost everywhere, by models that understand collective
decision as the outcome of electoral competition among political parties. In addition, we compute
politico-economic equilibriafor amodel with two independent tax parameters and obtain

numerical values that agree with the existing empirical literature.

Journal of Economic Literature Classification Numbers: D72, H41, H71, H77.
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1. Introduction

We learn in introductory economics that an in-kind subsidy to a consumer is theoretically
equivalent to an increase in the consumer’ s income (as long as the constraint of consuming at least
the amount of the in-kind subsidy does not bind). Moreover, there is some empirical evidence of
the equivalence.

Does the equivalence carry over to in-kind subsidies by a central government to alocal
one? More precisely, does an increase in the amount of local public goods financed by the federa
government have the same effect as an increase in the income of the community on the total
amount of the local public good eventually supplied? The empirical answer is aresounding “no”:
Hines and Thaler (1995, Table 1) report on ten studies where an additional dollar of afederal grant
earmarked for the consumption of the public good increases the supply of local public goods, on
the average, by 63.7 cents, an amount substantially larger than the increase in the supply of local
public goods caused by an additional dollar in the community’sincome.

The gap has been dubbed the “flypaper effect,” and, because it conflicts with the
predictions of the individual decision model or simple extensions thereof, it has been labeled an
anomaly: see Hines and Thaler (1995) and the referencestherein. It isthe aim of the present paper
to argue that this label is naive, because the gap agrees with the predictions of sensible models of
collective decision making.

More specifically, we discuss the predictions of politico-economic equilibrium models,
where two parties compete. First, in the uni-dimensional policy context, we use the well-known
median-voter model, which there applies, and discuss special cases where the equivalence obtains,
such as the one presented by David Bradford and Wallace Oates (1971, Section 111), aswell as
other cases where it does not. In a nutshell, the equivalence requires that the income formation



pattern and the tax rules precisely match, an unrealistic feature because they are determined by
independent processes. Moreover, redlistic tax policies are two-dimensional. We therefore
proceed, in Section 3, to apply a concept, recently proposed by one of us, of politico-economic
equilibrium in the case where policy spaces are multidimensional. We offer asimulation of a
model with atwo-dimensional space of income-tax regimes where an additional thousand dollars
of afederal grant earmarked for the consumption of the public good increases the supply of local
public goods, on average, by precisely $635 -- virtually identical the marginal propensity to
consume out of public funds that Hines and Thaler report.

2. Equilibrium with one-dimensional policies

Example

There are n consumer-citizens. The amount of the public good is denoted G, and the
amount of the private good consumed by i is denoted m'. Assume fixed income shares, i.e, i’s
incomeis ?' w, where w is aggregate income. The federal government’ s grant, earmarked for the
provision of the public good, is denoted s. L et the price of both the public good and the private
good be equal to one (i.e., the community can transform one unit of the private good into one unit
of the public good). Assume that the public good must financed by alumpsum (“head”) tax
denoted h . Thus, the community’s decision is unidimensional: the community has to decide on the
level of the single variable h with the understanding that the final amount of public good will be s
+ nh.

Let the utility function of consumer-citizeni be U'(G, M) =?'InG + (1- ?') Inm.. Given
w and s, consumer-citizen i’ sindirect utility depends only on level of the policy variable h,
according to the function:

Vi(h; w, s) =2"'In(s+nh) + (1- ?") In (?' w=h),

defined on the domain where s+ nh > 0 and ?' w > h. We compute:

'?_v',),)i n 2127 i 1 ??'n?'w??'nh'?s?inh??'s??'nh??'n?'w?s?inh??'s
?w?h (s? nh)(?w ? h) (s?nh)(?w ? h)

?h ~  s?nh’

The denominator is positive on the domain of \'. The numerator is



positive for h? [0, ?' 2" w - (Un)(1- ?')9),
zero for h= ?' 2" w - (Un)(1- ?')s, and

negative for h> ?' 2" w - (1/n)(1- ?")s.

Thus, for given (w, ), \/(h; w, S) isasingle peaked function of the policy variable h, with
peak at max {0, ?' ?' w- (1/n)(1- ?")s}. Under several specifications of the nature of political
competition between two parties, political equilibrium leadsto the level of h preferred by the
median voter (i.e., the one with the median peak)®. Assume that consumer-citizen j is the median

voter both at (w, s), and in a neighborhood of (w, s), and that her preferred point isinterior. Then
the equilibrium head tax in that neighborhood is h(w,s) ? 2/ 2 w - (Un)(1 - ?')s, with partial
derivatives h, (w,s) = ?' ? and h,(w, s) = - (1-?) (Un).

Denote byé(w, S) =s+n ﬁ(w, s) the community’s equilibrium level of the public good, as

afunction of wand s, and by éw and éw its partial derivatives. Then

c n?i?2l 7

2wo_ 1T ot

G, 1?@1??)) 1°
n

which istheratio of the median voter’ sincome to mean income. If income is always equally

distributed, then 2/ ? 1 , and the equivalence between income and federal grants holds. But this
n

requires that the pattern of income formation, parametrized by ?, match the contribution rule for
the financing of the public good. If there is no match, as when the income of the median voter is
less than average income, then the ratio of the two propensities to consume will not be one. If the
parameters ?’ are equal, then the median voter is the one with the median income. A social

margina propensity to consume the public-good out of income lower than that out of federal grant

11t iswell —known that this ‘ median voter theorem’ holds when (1) the two * parties’ are merely two
opportunistic candidates for office, each of whom desires solely to win the election, and (2) both candidates
know with certainty the distribution of voter preferences (types). If we retain assumption (2), then a
median-voter theorem continues to hold should the candidates have policy preferences, and each desiresto
maximize his expected utility, where no particular utility is attached to office-holding other than its
provision of the opportunity to implement policy. For elaboration, see Roemer (In press, Chapter 1).



would then not “anomalous” in our example, but just the consequence of the common observation
than median income is less than mean income.

The example has shown that the community’ s marginal propensity to spend in the public-
good out of income differs from that out of federal grant if the income pattern fails to match the
relevant features of the contribution scheme. This turns out to be true in general, as we show now
by considering arbitrary utility functions, income patterns and one-dimensional contribution rules.

Denote by u'(G, m) i ‘s utility function , i = 1,..., n, assumed to be twice continuously
differentiable.

An income pattern specifies the relation between individual income and aggregate income.
It formally is an-tuple of differentiable functions { W : R+« R :i =1,..., n} satisfying ?; W (w) =
w, ?w, which in turnimplies

2 W'(w) =1, ?w, (2.1)
where W' (w) denotes the derivative of W (w) . In the example, W (w) = ?'w.
The community has to choose the value of a single parameter, to be abstractly denoted ?,
in an otherwise exogenous contribution (or tax) rule that specifiesi’s contribution towards the

public good giveni’sincome and thevalueof ? (i =1,...,n). A one-dimensional contribution

ruleisformally an n-tuple of functions {c': R+?R &R :i=1,..., n}, which determines the total
supply of the public good, given s, ass+ ?ic' (W, ?). In the example, ? was written h,

c(W, h) = h, and the total supply of the public good was s + ?;c'(w, h) = s+ nh.

Consumer-citizen i’ sindirect utility function is now
V(?; W, 9) = U(s+ 2(WE (W), ?), W (W) - C(W (W), ?)).
Assumethat, fori =1,..., n, and given (w, s), V' issingle peaked (in ?). Let j be the median
voter in aneighborhood of (w, s), and assume that j’s preferred point isinterior. Fori = 1,..., n, let
U's denote the partial derivative of u' with respect to G
U'm denote the partial derivative of U’ with respect to m,
c'vw denote the partial derivative of ¢' with respect to w/,

c', denote the partial derivative of ¢' with respect to ?,



and write the partial derivative of v with respect to ? as
L(?2, W, 5) = Ug(s + 2 (WK (W), ?), W (W) - (W (W), ?)) 2k (WK (W), ?)
- Un(s+ 2KC(W (W), ?), W (W) - (W (W), ?)) Co(W (W), ?). (2.2)
Let L,, Ly and Ls denote the partial derivativesof L. If L, (?, w, s) <0 atj’s preferred point, then
the first-order condition “L(?, w, s) = 0” implicitly defines the community’s equilibrium level of

the parameter ? locally as afunction .’~)(W, s), with partial derivatives

3,275 ang 5, =2Lls
w L? S L?
Define é(W, S) ? s+ 2)c(WK (W) ,.’~)(W, S) ). The community’s marginal propensity to
consume the public good out of income is the partial derivative

~ 2 o B |_W’f)
G, ?7? T, Wock %2 2,
? ? L#

and the marginal propensity to consume out of afederal grant is

~ k.,')? L 3
Gs?l’??kc? 5?7 —= 4.

9 L9

The difference between the two is, therefore
éw?és?%?l??kcv"v’?\Tvk'?LW?kcL‘r:?r:L_,?Ls?kd,‘? 2.3)

ul, ul ? . . : . o
Denoteby 5 7°  ““"5the Hessian matrix of the median voter’s utility function U, and,

U Unm?
. X, C,? . . : . - .
fori=1,...,n, denoteby 7 o “2the Hessian matrix of c. By differentiating (2.2), we obtain
7w ??’?

the following expressions for L, L, and Ls, which can then be plugged into (2.3).

o K . . r K K . ro. K . Lo . -
L?_ 1"(]36’)’?|(C’> ’)u(JBm %'g 'r?kC'7 f)?kc'” q"é ’) 1'|rlr‘|(3’)’?kc’> ’)urjnm %'; C'; ’)C’;’7ur1n' (24)



r . k ~kl . r r‘ ~.l' k k ~k| .
L, ? bl 72, oy W20, P12 ¢l W7D e ? P o, WL o5
j k ~K1 ] J ~j| J ] ~j| ] ’ .
2N 72 o Aw2ul, A2 el P Pl 2cl, A )

L, ?uds 72 .G 2l X (2.6)

If we do plug (2.4-6) into (2.3), then we obtain arather complex expression for éw ? és ,

which will typically differ from zero for arbitrary income patterns and one-dimensional
contribution rules. We now show that, given a one-dimensional contribution rule, (2.3) will equal
zero only if the income pattern exactly “matches’ the contribution rule, asillustrated in the
example. The match should be seen as an unusual occurrence, because the income formation
process and the determination of contribution rules are independent phenomena, and only

exceptionally will they match. We consider two forms of one-dimensional contribution rules.

Contribution form 1. An individual contributes an exogenously given fraction of expenditure
Assume (as in Bradford and Oates, 1971) that person i contributes a fixed fraction ?' of the

public-good expenditure, i.e., the single parameter ? isG — s, and i’ s contribution is:
dw,?)=?2,i=1,...n,

where (?* ..., ?") are given, and satisfy ?; ? = 1. Note that the head tax of the example aboveisa

special case, for ?' = 1/n, ?i (and nh=?). Now c'y, =0, ¢'» = ?', and the second order partial

derivatives of c' are zero. Expressions (2.3-6) become, respectively

G 26 2 1%L 21,207 2.7)
L, 2 uls 2ul 212Ul 2u 212 | (2.8)
L, ? ul 2%l W, (2.9)
L, ?2uls ?ul, 2?7, (2.10)

Then



~ ~

r . . . r . r . . . r .
G,?G.=0? -Ly=Lr-Le? -ul 2ul 22§ '=-"ul_ 2ul_ 2

. . ~ ro . . N d .
? W' =7 (aslongas G,? 0,and hence, - u . ?2ul 21121 20),

In words, the tax rule and the income pattern must match in the sense that, as total income

increases, the income of the median voter must increase at the rate of her fixed contribution to the
public good, i.e., W' (w) =K + ? w, for some parameter K. Thisequality is (implicitly) postulated
by Bradford and Oates (1971), and they accordingly obtain the equivalence result.?

The tax rule and the income pattern did not match in the example when, for the median
voter, W' (W) =? < 1n="?. Moregeneraly, if W''(w) =? and ? = 1/n, then from (2.7-10) we

obtain:

) LI

~ L, ?u) ’73'?’?'
Zu o 2 on?

?

ST 91"71

n?n

asin the example. Therefore, independently of the utility function, % equalstheratio of the

S

median income to the mean income as long as the contribution is a head tax, and relative incomes

remain constant.

Contribution form 2. A linear income tax

Suppose now that contributions are proportional to income, i.e., the parameter ? is now the

constant average (and marginal) rate of alinear income tax. Formally, ¢'(w, ?) = 2w/, i =1,...,n.
. . . x  c2 A 12
Nowc\=7?,¢» =w,andtheHessian 2™ "o ofclis?? 2.
Low  Cr 92 ® 07

2 Bradford and Oates (1971, p. 41r9) acknowledrge the lack of realism of such arule. Their (implicit)
assumptionis W' (W) ? W' 2 ?' w? ? k\Tvk !,i=1,..., n, which guarantees a stronger form of

equivalence, where not only the amount of the public good, but also the final alocation of the private good
isidentical under either an increase in income or afederal grant.



Using (2.1), expression (2.3) now becomes

~

G,?G,? &???L_, 2wl 2L, 2wl . (2.11)

Thefirst order condition “L(?, w, s) = 0" now reads

ul w?ul w' ?20. (2.12)

Expressions (2.4-6) become, respectively
L, 2 Ul W2ul, W w2ul, w2ul wiwl,

ro. ) . r o ) T
L, ? Uls P20, AL?22)W ' Ww?2ui ? ul, ?2ul 1?2 ?2)W "W 2w ")

) ) . ) . . . . ')Wj .2,
2 U220l 2w W2 U, 220l 122w W 20,23

where (2.12) has been used, and

j j j
L, 27U W2 U, ?W'.

Substituting the last three expressionsinto (2.11) we obtain:

G,?G,?0? ?L,?2wL,?L,?2wL,?0? (1??)L,?w(L,?L,)?0
2 (12?)ul, Wav?2ul A w?2ul wav 2ul Wi aw

. ) — ) ) — ) ) ’7Wj .
2woll, 2 2ul, A2 )W W2 U 220l 122 W 2u) B2 W'D
? ?W 7

2w, W2ul, W 720

2 (12?)ul WW2ul W w?2ul 2w w 2ul, waw 22U, waw

. . . . . . S 2wl 2
2WUL P W?wul, AL? )W W ? WAl 2 W 2wl AL? 2w W ? wul ’{B)WW ?v~v"f3)

2WAUL W2 W, W 20



? (12?2l WW2ul, W wrul w

r)) . S o % ) ’?Wi . ?
2122)Pwal, W2 wal W w2 wal W w R wal B 27320
Swo %

? 2wl 2 2wl w2
? @??2)PPwal, B—2w'3?2w ) B—2wW ' H2ul B—2w'3?70
? ?W ? ?W 7? ?W ?

'?Wj 2 ) ) ) .
2 32 w322 waal 2w i, %ul %20,
w9

W' (w)
w

which, aslong as (1?2)? wu., 2w ) “?2ul 20, isequivaent to W' (w) ? ,i.e., tothe

income of the median voter (locally) being alinear function W’ (w) ? ?'w of aggregate income, as

in the income pattern of the example. Again, the conventional wisdom of the equivalence between
federal grants and incomeisvalid hereif the rules of income formation and taxation match.

The two types of tax rulesjust discussed are oversimplifications: existing effective income
taxes are realistically approximated by atax function with a constant marginal tax rate and a
decreasing average tax rate. If we rule out negative taxes (in order to separate the financing of the
local public good from redistributive taxation), then the amount paid by a consumer-citizen with
income w is

max {0, t (W —b)}, (2.13)

wheret isthe marginal tax rate, and b is the income exempt from taxation. The tax rule is then
described by two parameters, whereas the discussion of the previous section was restricted to one-
dimensional policies (with only one parameter in the tax function). We consider two-dimensional
policies next.

3. Equilibrium with multi-dimensional policies
A. Theory
We now adopt the two-dimensional tax rule (2.13). Formally, we view apolicy asatriple ?

= (b, t, G): thereis a set of feasible policiesin R®, but a balanced budget constraint implies that the
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policies are restricted to a two-dimensional manifold of R®.  With a polity consisting of voters
with heterogeneous incomes, there will in general be no Condorcet winner among these policies.
Hence, there is no Nash equilibrium in the game between two candidates who each seek only to
win the election —that is, no ‘median voter theorem.” We require another theory of political
competition to construct a coherent concept of political equilibrium. We shall here use the theory
recently introduced in Roemer (1998, 1999), and further elaborated in Roemer (In press).

That theory, which we first review briefly and informally, conceives of political
competition as taking place between two parties, in which:

1. each party ‘represents acoalition of citizens,

2. partiesconsist of factions with different interests, and

3. parties are uncertain about the exact distribution of voter types.

Here we assume that al voters have the same utility function, and differ only in their
income capacity.® Imagine, for the moment, that all citizens whose income capacity is less than
some number w* belong to the Left party, and all others belong to the Right party. Let T denote
the set of feasible policies, i.e., such that b > 0, 0 <t < 1, and the government balances its budget.
Asthere is uncertainty, we denote by ?(?",?%) the probability that policy 7 defeats another policy

7} We denote the indirect utility of the type with income capacity w over policies by v(?, w).
Consider, now, type w_ , defined as the average income capacity of thosein party L. We define
three factions within each party, which are called opportunists, reformists, and militants. The
opportunists are concerned to maximize the probability of victory — they are the dramatis personae
of the Downs (1957) model. The reformists wish to maximize the expected utility of the party’s
members. we take this to mean they aim to maximize the expected utility of the average member.
The militants are not concerned with victory, at least this time around: they want the party to
propose apolicy as close as possible to the party’ sideal policy, which we take to be the ideal of
the average member.

To be precise, facing apolicy 7 proposed by the opposition (Right), the three factionsin

Left behave as follows:

3 Weintroduce, in this section, a distinction between aworker’s income capacity — hisincome if he works
full time—and hisincome.
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* the opportunists would like to respond with a policy ? that maximizes ?(?,?%);
* the reformists would like to respond with apolicy ?that maximizes
2(2,2M2w,) ? (12 2(2, 7O, w);

* the militants would like to respond with a ?2hat maximizesv(?, w, ).

Similarly, there are three factions in Right, who have analogous interests.
We now define a party-unanimity Nash equilibrium (PUNE) as a pair of policies (?",?")
such that
* given that Right is playing 7°, thereis no policy that all three factionsin Left would
weakly prefer to play, and that one would (strictly) prefer to play instead of 7, and

* given that Left is playing 7, thereis no policy that all three of Right’ s factions would
weakly prefer to play, and one would (strictly) prefer to play instead of 7°.

Thus, the policy pair is Nash, where any deviation by a party must be unanimously agreed
upon by itsthree factions.

It is generally the case that PUNES exist with multi-dimensional policy spaces. Indeed,
thereis generaly atwo-dimensional manifold of PUNESs in the cross-product of policy spaces T x
T, -- regardless of the dimension of T!

Our equilibrium concept is not yet complete, as we have yet to determine the ‘ pivotal’ type
w* that determines party membership. To do this, we invoke a notion of stationarity in party
membership: namely, in equilibrium, all members of each party should prefer the policy proposed
by their own party to the policy of the other party. Were this not the case, then we would expect
that dissidents would ‘ vote with their feet,” and move to the other party.

In sum, we define a party-unanimity Nash equilibrium with endogenous parties’, which

henceforth we call an equilibrium, as atriple of incomes {w*,w,,wg} and apair of policies

{?", 7"} suchthat:

* The original definition of this equilibrium concept isin Roemer (In press, Chapter 13).
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1. w_ isthe average income among those incomes less than w*, and wr isthe average
wage income among those greater than or equal to w*;
2. {?,7?%} isaPUNE with respect to the parties defined by {w*,w , w.} ;

3. Foralw< w*, v(?-,w) 2 v(?°,w), and for al w> w*, v(?",w) 2 v(?",w).

Itislikewisetrue, in general, that there is atwo-dimensional manifold of such equilibriain

thespace T x T.

We next define the function ?. Our primitive is the distribution of income, which is given
by a probability measure F on the non-negative real numbers, with associated distribution function
F . For any pair of policies, denote by ? (?",77) the set of types (incomes) who prefer 7 to 7.
Then, were certainty to hold, fraction F(? (?,?2%)) of the polity would vote Left. We now posit
that this fraction is subject to a uniformly distributed error: thus the parties both believe that the
actual fraction of the polity that will vote Left is uniformly distributed on the interval 2?2
[F(? (?,27) 2 2,F(? (?",77)) ? 7], where ??s some positive number less than one (assuming that
??2 [0, 1]). Thus, the probability that Left wins at this policy pair is the probability that arandom
variable, uniformly distributed on the above interval, is greater than one-half. Itiseasly
computed that this probability is

F(?(34,5%) 2225
2? '

27,72 (3.1)

B. Application
We are now ready to apply the multi-dimensional concept of political equilibrium

to study the flypaper effect. We take asthe direct utility function of all citizens, over
consumption (m) and the public good (G) °:

uGm)??In(G?7)?(1??)Inm (3.2

® Note that here we postulate that all citizens have the same utility function, but, for the sake of realism, we
depart from the Cobb-Douglas formulation of the example of Section 2 by introducing the term 2. Asis
well known, this realistically yields affine Engel curves.
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To recapitulate, apolicy ?= (b, t, G) provides the public good in value G, taxes
al income of acitizen above an exemption of b, at constant marginal ratet. As proposed
by Jonathan Hamilton (1986), we introduce a cost of taxation. We assume, in particular,
that citizens do not supply labor inelastically, although their preferences for leisure are
not formally modeled. Without microfoundations, we posit that if the tax rateist , then
an individual with an income capacity of w works long enough to produce an actual
income of

7? w,ifw<b
?7? b+ (1-?t)(w-b),if w>b,
where ? ? [0, 1] isaconstant independent of w, so that her tax bill is
max {0, t(1 - ?t)(w - b)}, and her after tax incomeismin{w, b+ (1 -t)(1 - ?t)(w- b)}.

We therefore can write the balanced-budget constraint as g(b,t,G;s) ? 0, where

?

g(b,t,G;s) ? ?(1’? 2t)(w? b)dF(w) ?s? G, (3.3)

b
and sisthe public-good grant provided by the federal government. To be explicit, define
theset T of feasible policiesto be all policies such that:
g?0,b?007?t?1. (3.9
We define the indirect utility function:
v(b,t,G;w) 2 ?2In(G?7) ?(1??)In(min{w,b? (1?t)(1? ?t)(Ww?b)}).

We next require a characterization of the set ? (?,?7). Indeed, this set, for an

arbitrary pair of policies (7, 7°) is rather complicated. We shall compute it only for

policies that we expect to be characteristic of equilibrium. We have:
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Proposition Let 7“&nd 7* be two policies such that
(a) bR < b,
(b) G- > G}
() K@?tH@az?2aH2@2tHa?2t5 2o,

Lon 2

where K ? (%‘))1??. Then ? (?,277)={w ? 2(?",?%)}, where

2 (7 7) 2 222212 2T 2 Kb* A2 (12t1) (A2 A7)
K@?t")(1? %) 2 1?2 t7F)(L? %)

Proof: See appendix.

Conditions (a) and (b) of the Proposition are easy to interpret: the Left wantsto
tax only the fairly rich and the Right wants to tax alarger segment of the citizenry ((a)),
and the L eft wants to spend more on public goods than the Right ((b)). The reader need
not try to interpret condition (c); we shall show that at equilibrium conditions (a)-(c)
hold, and hence, the Left consists of all types whose income capacities are smaller than
the number ? (?°,?%), while the Right consists of all those with larger income capacities.

It follows from the Proposition and (3.1) that if, 7 and 7 satisfy premises (a)-(c)

of the Proposition, then we may write the function ? as:

2A*F) 2 F(?(?L,?R))???.Sl
2?
A political economy is thus specified by the data vector (?,%,?,?,F,s). Our study
shall consist in calculating the equilibriafor three political economies:

E1.(?,%,2,2,F,9),

E2. (?,7,2,2,F,s ?1),
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E3. (2,7,?,7,F*,9),
where the mean of F* is one greater than the mean of F.  Thus, the move from E1 to E2
isone where the federal subsidy to the state increases by one unit of income, and the
move from E1 to E3 is one where that subsidy remains unchanged, but mean income
capacity increases by one unit. The flypaper conjecture is the assertion that the increase
in the equilibrium value of G in moving from E1 to E3 is substantially less than the
increase in G in moving from E1 to economy E2.

Two modifications must be made to the above statement. First, an equilibriumin
this section consists of apair of policies, one for each party, and a probability that each
party wins. We shall identify the predicted equilibrium value of G as the expected value
of G at the equilibrium, that is, G*¢=2(?",27)G" ? 1 ? ?2(?", ?¥))GF. Thereisafairly
natural interpretation of this move. Suppose that there are elections in many states, each
of which is described by this model, and suppose that the draw on the random variable
that determines which party winsisindependent across states. Then, with alarge number
of states, the average value of implemented G should be close to G®°.  But other
interpretations are possible. The second modification isthat, as we shall see, thereisa
continuum of equilibriain our model. These equilibria are quite concentrated in the
policy space, and so their average value gives a good approximation of any one of them.
We shall compute this continuum, and identify the ‘ predicted’ value of the public good as
the average of G*°, over this continuum.

We observe, finally, that for apair of policies (?",?%) to constitute a PUNE, it is
necessary and sufficient that there be no agreeable deviation to both the militants and the

opportunistsin either party. For it iseasy to seethat if those two factions agree to
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deviate, the reformists will agreeto, aswell. Thus, athough reformistsindeed exist in
reality, their presence, at least in our model, does not influence the nature of political
equilibrium.

We now proceed to give a constructive characterization of our political
equilibrium. Let (w*, w,,wx, ?°,?%) be an equilibrium for the political economy
(?,7,?,7,F,s). We suppose, for the purposes of illustration, that the equilibrium has the
properties that the only constraints that bind (see (3.4)) are the budget constraints, that is:

9(?:5) 2 09(?%9) 20,
and that b’ ? w’ for J= L, R. Denote by ? v(7,w) the gradient vector of the function v
with respect to b, t, and G, evaluated at (?, w): thus, a3-vector.® Likewise, denote by
? g the gradient of the function g with respect to the same three arguments. The function
? has six arguments — the components of (?",?%). Denoteby ?  ? the 3-gradient of ?
with respect to b", t-, and G-, and by ? ,? the 3-gradient of ? with respect to the three
components of the R policy. Then it must be the case that:

?2d?R° 2v(?,w)d?20&?2g(?")A20? 2, ?2(?,?F)d?0. (3.5)
This condition saysthat if thereis any direction d in which Left can deviate at ? which
increases the utility of its militants, and movesit into the feasible policy region, then that
deviation must reduce the utility of Left’s opportunists. Were this not the case, then there
would be afeasible deviation agreeable to both Left’s militant and opportunist factions,
contradicting the requirement of PUNE. In like manner, by considering the requirement

for deviation-proofness in Right, we have:

® Because we stay away from the case b = w, where v has a kink, the gradientsin the following expressions
are well-defined.
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2d?R° 2v(?,w,)d20& ?2g(?F)?20? 2 2(?,7)d ?0. (3.6)
Now we can rewrite (3.5) as:
?2d?R° 2v(?,w)d?20&?2g(?")A 202 2?2, ?2(?,2°)d ?0. (35)
We now apply the separating hyperplane theorem (more precisely, its linear version:
Farkas Lemma) which tells us, from (3.5"), that the vector ??  ?(?", ?%) must liein the
cone spanned by the vectors ? v(?",w, ) and ? g(?"), whichisto say:’
?2x > 0andx;>0suchthat 22 2(?", ) =x 2(?",w,) + X% 2 g(?"); (3.7)
and, similarly from (3.6):
?2y1 > 0andy,>0suchthat 2 .2(?",2°)? y1 2v(?",wy) +y2 2 g(?"). (3.8)

In addition we have the equations:

g(?) 20, (3.9)
a(?)?0, (3.10)
wr 2 2 (25,25, (3.11)
V:_)NdF(W)
w, ? OF(—W*) : (3.12
dF(w)
and  wg? m : (3.13)

and the inequalities:
b->0,b%>0,0<t <1, 0<t?<1,
and inequalities (@), (b), (c) of the Proposition. Only equation (3.11) may require

explanation: it, in conjunction with (3.12) and (3.13), guarantees that precisely thosein

" To be precise, equation (3.7) follows from condition (3.6) aslong as neither ? v nor ? g is the zero vector.
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the Left party prefer 7 to 7%, and precisely those in the Right party prefer *to 7. Thus,
the characterization of our concept of political equilibrium is complete.

Now count equations. we have unknowns
b,t", G5, b" 5, G W, W, ,We, X, %,,Y,, Y, (13 of them) and equations (3.7abc), (3.8abc),
(3.9), (3.10), (3.11), (3.12), and (3.13) (11 of them). Thus, we can expect that there are
either no such equilibria, or a 2-manifold of them.

We are unable to construct these equilibria analytically; we must compute.
Consequently, we specify an actual politico-economic environment as follows:

??2025%?57?704,7?0.75,¢? 3,ad

F the lognormal distribution with mean 40 and median 30. Thinking of the unit of
income as one thousand dollars, the distribution F captures approximately the US income
distribution in the early 1990’'s. The other parameters are self-explanatory. The value of
? may seem high: we are asserting that, at the time parties announce their policies, the
uncertainty surrounding the vote fraction is ?40%.

Equations (3.7)-(3.13) now become completely specified. Using methods which
need not detain us here, we find no solutions of thistype.

We do however find equilibriawhere b, = wi, and the Left plays the ideal policy
for its representative, wi. Since ? (%, wy) is not defined, we substitute for equations
(3.7abc) the two equations:

bh=w, (3.14a)

and tt=min{1, 2—17 }. (3.14b)
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For w< 35, (3.14ab) characterize w’sideal policy®. Equations (3.8) —(3.14) now
comprise 10 equations in the 11 unknowns b",t",G",b",t", GF, w*,w_,w., y,,y,, and so
there are either no solutions satisfying the inequality constraints, or a unidimensional
manifold of such solutions. We indeed find the latter.

Our method of finding equilibriaisto computationally pave out the equilibrium
policy manifold.” Figure 1 presents a graph of this manifold, projected onto the (t, G)

plane. The vertical line on the right in the figure constitute Left (t, G) components at

equilibrium policies (note that t“is constant at 2—1,) ? .667); public expenditures vary

between approximately 10.5 and 12 (thousand dollars) per capita. The curvein the left
side of the figure represents the (t, G) components of Right policiesin equilibrium. We
see that the tax rate varies between .2 and .3, and public goods are provided at the rates of
between 9 and 9.5 thousand dollars per capita. It isworth noting how concentrated the
equilibrium policies are in the policy space — so we do not lose much predictability
because of the non-uniqueness of equilibrium.

Indeed, when we simul ate the economies described by E2 and E3 above, we aso
find equilibria precisely of thistype. We defined the distribution F* of political economy

E3 asthe lognormal distribution in which the mean income capacity is 41, and median
. Ny | T , : :
income capacity is 0 30; thus, the distribution in which mean income capacity has

increased by one unit, and all income capacities have increased, from the distribution in

political economy E1, in the same proportion.

8 This can be deduced analytically, or, more easily, seen by graphing contours of v in the (t, b) plane, and
substituting out for G.
® The method is explained in detail in Roemer (In press).
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We summarize the characteristics of equilibrium for these three politico-
economiesin Table 1. Each column in the table presents the average of values over the
continuum of equilibriathat exist for that economy. By examining the column G**¢, we
see that, when mean income capacity of the economy increases by $1,000, the predicted
increase in expenditure on public goodsis $157, but when the federal subsidy increases
by $1000, the predicted expenditure on public goods increases by $635. Thus, the
increase in public expenditures induced by the federal subsidy isfour times the increase

engendered by a similar increase in mean income capacity: the flypaper conjecture holds.

4. Conclusion

The flypaper effect, generically understood as the nonequivalence of the effect on
public spending of afederal grant and an increase in income of the same amount, is the
rule in models of politico-economic equilibrium, and only for special and, we may add,
unrealistic cases does equivalence obtain in such models.

Thisillustrates the fundamental difference between individual and collective
decision making. An individual “flypaper effect” would indeed be an anomaly, a
violation of individual rationality (to the extent that the relevant part of the budget
constraint is invariant). But the nonequivalence of increases in grants and community
income is predicted, almost everywhere, by models that understand collective decision as
the outcome of electoral competition among political parties. In political-equilibrium
models, it is the equivalence, rather than the “flypaper effect” that is, if not anomalous, at

least exceptional.
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The realistic specification and calibration of amodel yielding the large “marginal
propensity to spend in public goods out of afederal grant” magnitudes observed in
empirical work (see Table 1 in Hines and Thaler, 1995) is adifferent issue. We
understand realism to demand (i) empirically sensible assumptions on the distribution of
income; (ii) progressive taxation, which in turn demands more than one parameter in the
tax rule (in fact, it has repeatedly been observed that two parameters suffice). To that end,
we have applied to this problem Roemer’s (1998, 1999) model of the strategic interaction
between two parties in multi-dimensional policy spaces, with the added feature of a cost
of taxation (as proposed by Hamilton, 1986). No doubt due to luck, our first smulation,
reported in section 4.B above, yielded a marginal propensity identical, up to two decimal

places, to the marginal propensity averaged over the ten studies reported in Table 1 of

Hines and Thaler.

Econy |G- Gt 27 G tR W wh Wt
El 11.14 9.18 44 9.971 .28 26.76 16.42 58.78
E2 12.31 9.59 40 10.606 24 25.31 15.97 57.65
E3 11.38 9.30 42 10.128 .28 27.20 16.84 60.25

Table: Summary of political equilibriafor three politico-economic environments




Appendix: Proof of the Proposition:
Partition the set of types into the three subsets

W 2{w? b}, W, 2{b*?2w?b'},W, ?2{w?Db'}.
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1. Itiscbviousthat W ? ? (?",2%). Forany w ? W isnot taxed under either policy,

and so such atype prefers the policy with greater public expenditure, whichis ?- .
2. Wenext showW, ? ?(?",?%). Thisistrueif and only if:
?21In(G"22)?2(122)Inw? 2In(GF 2?2)?2 (1?2 ?)In(b 2 2(t™)(w?2b")) (A1)
where ?(t)? (1?1t)(1? ?t). (Al) reducesto:

, b2 2(t%)
S K?22(t5

(AL)
if K??(t%)? 0. Butthisholds, becauseK > 1, and ?(t¥)? 1. Hence (A1) istrue,
sinceal w in W are greater than bR.  The claim of this paragraph follows.

3. w?W, prefers? to 7 if and only if:

5 b* 2 2(tF)(w? b")
C bt 2?2t ) (w?bh)’

(A2)

This reduces to:

wo bR@AL? 2(tF)) 2 Kb-(1? 2 (t"))
K2 (t5) 2 2(t5)

(AZ)

if K?2(t")??(t") <0, whichispremise (c) of the proposition. The expression on the
r.h.s. of (A2)isjust ? (?",?7). To conclude the proof we need only check that
?(?",7°) 2 b*. Manipulation shows thisinequality is equivalent to the statement:

b* ) K22(t%)

b-  122(@%) " (A3)

But (A3) holds, becauseits|.h.s. islessthan one, whileitsr.h.s. is greater than one. ??
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