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Abstract

There is a rich literature analyzing the problems that will arise as
the share of elderly and retired in the population will rise in the near
future. However, the locational decisions among the elderly as well
as their implications in terms of taxes/transfers and the allocation of
responsibilities or elderly care between the federal and local levels have
not received much attention. In this paper we aim at investigating
these issues.

We explore a model with congestion and agglomeration effects in
production in the big city. This gives rise to an unbalanced demo-
graphic structure with a large proportion of young in the big city and
a high proportion of elderly in small villages in the country side. We
study and characterize the inefficiencies that arise because of individ-
uals’ free location choice. Within a fiscal federalism structure we also
investigate what instruments that are needed in order to decentralize
the second best policy.
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1 Introduction

In many developed countries, the share of elderly and retired in the popula-
tion will rise considerably in the near future. This aging of the population
poses several problems, and there is a rich literature analyzing them. How-
ever, the locational decisions among the elderly, as well as their implications
in terms of taxes/transfers and the allocation of responsibilities for elderly
care between the federal and local levels of government, have not received
much attention so far. In this paper, we aim at investigating these issues.

A basic observation in several countries is the tendency towards a ge-
ographically unbalanced demographic structure, with the “villages” being
populated mainly by elderly people, while the “big city” to a greater ex-
tent is populated by people in working ages. One reason for this may be
a life-cycle pattern of mobility behavior. For instance, people may live in
the small communities, where they were born, until they have finished high
school. Then, they move to the “big cities” and work for many years. When
becoming old, quite a few return back to the region from where they came
or to a region where they consider the living conditions (climate) to be plea-
surable. Another reason is that the mobility pattern is part of a long-term
transition process, which has been going on for at least a hundred years,
where the country side is depopulated and the big cities increase in size.
Those who move away from the country side typically do so when young.
This also contributes to a geographically unbalanced demographic structure.

Clearly, a geographically unbalanced demographic structure may be per-
fectly consistent with the notion of efficiency. The basic argument is that
it may be cheaper to provide elderly care at the country side than in the
big city. Elderly living in the big city contribute to congestion, higher land
prices, etc., without adding to the production capacity. We will elaborate
on this in more detail below. In countries with publicly provided elderly
care, as in the Nordic countries, this unbalanced demographic structure can
lead to financial problems for small villages, since the local taxable income
might be too small to finance high quality care for the elderly. In fact, in
many small Swedish municipalities, the taxable income is so small that they
would not be able to provide such care without large transfers from the
central government.!

Transfers to the poor parts of a country are often motivated by income
redistribution arguments, and individuals living in the big cities sometimes
complain about these transfers. However, given that elderly care is publicly
provided, and if it is cheaper to provide elderly care at the country side than
in the big city, it may be better for those working in the big cities to transfer
money to the country side, allowing good care for the elderly there, instead

'Korpi (2003) describes a very unbalanced demographic structure in Sweden, where
the population in the countryside largely consists of elderly people, while Stockholm has
a population with a larger share of people in working ages.



of having the elderly living in the big cities, in which case they would still
have to pay for their care via taxes. One can, therefore, provide efficiency
arguments for transfers from the big city to the country side.

Throughout the paper, we assume that elderly care is publicly provided.
Without going into a detailed argument of why this might be a good policy,
we want to point to three motivations for considering publicly provided
care for the elderly. First, it is a common phenomenon in many countries
that some form of basic elderly care is publicly provided, often at the local
level. Second, the same types of arguments as those proposed in Bergstrom
and Blomquist (1996) for public subsidies to day care are also valid for
elderly care, as are the arguments put forward by Boadway and Marchand
(1995), Blomquist and Christiansen (1995) and Cremer and Ghavari (1997)
for public provision of certain private goods. Third, some of the arguments
used for explaining public pensions are also valid for public provision of
elderly care.

There are two salient differences between the big city and the country
side that we want to capture in our model. First, there is congestion in
the big city and no congestion at the country side. This congestion can
take several forms like bad air quality and/or scarce land resources lead-
ing to high costs for housing and long times for commuting. Retired and
earners contribute in the same way towards the congestion. Second, there
are agglomeration effects in the big city, in the sense that the marginal and
average products of workers increase with the number of people working in
the consumption goods industry. Workers contribute to the agglomeration
effects, whereas the retired do not. An important aspect of our model is
that the retired are characterized by an attachment to home, meaning that
some of them have an attachment to the big city, whereas others have an
attachment to a village.

Our paper also relates to a large, and growing, literature on fiscal feder-
alism dealing with the interactions within the public sector, as well as how
a federal government must act in order to implement efficiency aspects of a
unitary resource allocation. Several earlier studies concentrate on fiscal ex-
ternal effects, and a distinction is commonly made between horizontal? and
vertical® external effects. Our paper, on the other hand, focuses the main
attention on redistribution and population mobility. An important reference
here is Boadway et al. (2003) dealing with redistribution and equalization in

?A standard reference here is Oates (1972). Wildasin (1991) shows how horizontal
external effects associated with mobility can be internalized by means of a system of
matching grants from the central to the local governments.

3Vertical external effects may arise from co-occupancy of a common tax base. Typically,
the local authorities do not recognize that their policies affect the central authority’s tax
base. This was pointed out by e.g. Hansson and Stuart (1987) and Johnson (1988).
Methods to internalize vertical fiscal external effects have been discussed by e.g. Boadway
and Keen (1996), Dahlby (1996), Boadway et al. (1998), Sato (2000) and Aronsson and
Wikstrom (2001).



the context of an economic federation.* In their study, individuals differ in
ability, and all ability-types are mobile across local jurisdictions. Their main
contribution is to characterize the behavior of the local and central govern-
ments in the context of a federal decision-structure, and then compare the
resulting outcome with a unitary optimum where all decisions about taxes
and public expenditures are made by the central government.

The rest of the paper is organized as follows. In Section 2, we present the
basic assumptions of our model and how individuals make their locational
decisions. As a benchmark we in section 3 describe the first best, where
the policy maker can decide on each individual’s consumption, the quality
of the elderly care as well as each person’s location. One of the starting
points for the literature on the effects of mobility, Tiebout (1956), made
strong claims that free mobility leads to an efficient allocation. Within our
framework we obtain the opposite result; free mobility leads to inefficiencies!
Given, the popular view that free mobility of individuals enhance efficieny
we believe it is of interest to see how free mobility among the individuals
hampers the possibilities to achieve the first best, and how the incentives of
the individuals differ from those of the social planner (due to the congestion
and agglomeration effects). Thus, in Section 4, we consider how results
are affected, if the policy maker is free to set all variables except those
associated with the individuals’ locations.® Section 5, finally, investigates to
what extent decentralization of the decisions about elderly care results in a
less efficient allocation of agents between the big city and the country side.
Our focus will be on how the grant system can be used to achieve a better
resource allocation.

2 General model and individuals’ location deci-
sions

There is one big city and a “sufficiently” large number of small villages.
There are two types of individuals (to have three or more types would only
complicate matters without adding any new qualitative insights); productive
people (e) that work and earn an income and retired people (r) who need
care. Within each type, everyone is identical. Individuals can either live
in the big city or in a village. We use the notations N}, Ny, N and N
to represent the number of retired living in the big city, the number of
earners living in the big city, the number of retired living in a village and
the number of earners living in a village, respectively. In addition, we define

4See also Boadway et al. (1998).

SWe often study distorsions that are due to the fact that individuals can choose their
hours of work freely. Locational choices are then ususally neglected. Here we do the
reverse, we study the distorsions that arise because individuals can choose where to live
freely. To keep things simple we assume hours of work are fixed.



Ny = Ny + N¢ and N, = N + N¢.

To keep the model tractable, we disregard the labor supply decision; each
earner supplies one unit of labor inelastically. The utility of earners only
depends on consumption, u (c), and the only decision made by an earner is
where to live. On the other hand, the retired both consume the consumption
good ¢ and elderly care. Their utility is given by w (c) + ¢ (¢q), where ¢ is
the quality of the care. The quality of elderly care is assumed to be directly
proportional to the number of earners used to take care of each elderly.

In the city, there is a fixed number of (many) firms, each with a con-
stant returns to scale production function. However, due to agglomeration
effects, the marginal and average products of labor are increasing in the
total number of individuals working in the consumption goods industry, i.e.
the marginal product is given by w = F (N{ —¢N]) with F’ > 0. Here,
g} denotes the number of earners that is needed to take care of the el-
derly living in the big city for a given level, g, of the quality of the service
provided. Thus, the elderly and those taking care of the elderly do not con-
tribute to the agglomeration effects. In the big city, there is also congestion
given by the function m (Ng + NJ), which gives the congestion imposed on
each person living there; m < 0, m’ < 0.

In the villages, there is neither congestion nor agglomeration effects. The
labor required to take care of N retired people is ¢/NV;;. The production of
the consumption good is given by the constant returns to scale technology,
Q, = 6 (NS —gN;). Since there is no congestion, it will be cheaper to
provide elderly care in a village than in the big city.

Much of the focus in this paper will be on the individuals’ location de-
cisions. For earners, the utility difference between living in a village and
living in the big city is given by

A" =u(cy) —u(cy) —m(Ny). (1)

Therefore, if A® > 0, the earner wants to live in a village; if A® = 0,
he/she is indifferent; and if A® < 0, he/she wants to live in the big city.

We assume that retired people have an attachment to home, and that this
attachment varies in strength among the retired. This is accomplished by
following the approach of Wellisch (1994). Ranking the retired according to
how strong their attachment is to a village in such a way that the individual
with strongest attachment is numbered N7, we obtain for individual j:

AT = (ch) + ¢ (qo) + 7 (N" = NT) —u(ch) — ¢ (g) — ANT —m (Ny). (2)

If A; > 0, the individual wants to live in a village; if A; = 0, he/she is
indifferent; and if A; < 0, he/she wants to live in the big city.



3 First best analysis

The policy maker maximizes a utilitarian social welfare function. To facili-
tate comparisons with the second best analysis we perform later we us lump
sum taxes T;, T to control the consumptions cf, c¢j of earners in the village
and the big city. Given, the use of these instruments the policy maker’s
maximization problem can be written as

max Ny [u(ey) + ¢ (g0)] + (N = Ny) [u(ch) + 6 (g)] + Nyu (6 = T;) +
CZ7CZ7TS7T()€7qU7qb7N57N5

+(N® = NS u{F[N® =N —q,(N" — NJ)] — T¢} +

Ny NT
+hY (N"=n)+h > n+(N°=N;+ N —NJ)m(N°—N;+N"—N;)
n=1 n=14+N7

subject to:
(N = N TE+NT;=(N" = No) {ep + @ F [N® = Ny — gy (N = Ny) |} =Ny (¢, + 0g,) 2 0

N — q,N! >0

Let p denote the Lagrange multiplier associated with the government’s
budget constraint and v the Lagrange multiplier associated with the other
constraint, requiring that the number of earners in the village must at least
be sufficient to take care of the elderly living there. We assume there exists
an interior solution to this problem in the sense that there will be a nonzero
population of earners and retired both in the representative village and in
the big city. The first order conditions are presented in the Appendix.

Here, we summarize the main result characterizing the first best and give
the basic intuition behind it.

Proposition 1 The first best resource allocation is characterized by

u'(cp) = u'(cy,) = v (cf) = u'(c}) = p, (3)
¢’ (qu) = pb + 1, (4)
¢ (@) = p[F + (N§ — qNy) F'] (5)

as well as by the following conditions for N and Ng, respectively:

¢ (qu)—& (qp)+h (N" = 2N])—(Nom + m) = qy (v + pb)—pgy [F + (Ng —(Q)szf) F',
6

v — (Nym' +m) = p[F+ (Ny — Ny ) F' — 0] (7)



The proof of Proposition 1 is straightforward; see the Appendix.

The consumption good is perfectly transferable. Hence, it is no surprise
that the first best is characterized by marginal utility of consumption being
equal across all individuals(3). Elderly care is not transferable. What is
produced in the village can not be transferred to the big city and vice versa.
Conditions (4) and (5) imply that the quality of elderly care should be set
so that the marginal utility of elderly care (left hand side of the egs.) equals
the marginal cost (right hand side of the eqs.). From the condition (7) it
follows that pu[F' + (N — gy Ny ) F'] > pf +~. The marginal cost is higher
in the big city than in he village. Conditions (4) and (5) therefore require
that the quality level of elderly care in the country side should be higher
than in the big city: g, > qp.

Our focus in this paper is, to a large extent, on the allocation of earners
and retired, respectively, between the big city and villages. Considering
eq. (7) we see that the policy maker sets the number of earners in the
village in such a way that the sum of the lagrange multplier v and the
marginal reduction in congestion when a marginal earner is moved to a
village exactly balances the net reduction in production. This implies that
an individual earner and the policy maker evaluates the locational benefits
and costs differently. The relative evaluation of living in a village versus in
the big city is for an earner given by (1).

Since we in the first best have equalized consumption for earners in a
village and the big city the only remaining term in (1) is the congestion term.
Earners therefore would prefer to live in a village, given the allocation of
consumption in first best. By combining equations (1) and (7), we see that
the policy maker values the village versus the big city according to
AP = A — Nym/ 4+ — p[F + (Nf — Ny ) F' — 6] . (8)

e

From the point of view of the policy maker, therefore, there are three
additional effects in comparison with the decision rule facing the earner.
First, the policy maker also recognizes that an extra person in the village
reduces congestion in the big city, Nym/. This effect works in the direction
of allocating more earners to the villages. Second, if in the country side
the number of earners is just sufficient to take care of the elderly and no
production of the consumption good c¢ takes place locally, an additional
earner is valuable also because it weakens the binding ~y-constraint. Third,
an increase in the number of persons living in a village reduces the benefits
associated with agglomeration in the big city, which is captured by the term
F + (Nf —qN{)F' — 0.5

8F — 0 is the productivity differential of workers between the big city and the country
side. When an earner moves from the big city to the country side, the net wage rate
of those who remain the big city is lowered due to the way agglomeration effects work.
On the other hand, given that the earners’ wage rate is reduced, also the cost for the



Equation (6) implicitly defines the optimal number of retired persons
living in the village. The interpretation is that the benefit of moving an
additional retiree from the big city to the village (the left hand side) exactly
balances the cost (the right hand side) of such a reallocation. We can solve
equation (6) to derive the optimal number of retired living in the village
explicitly. This is given by:

= NV 0(a) = (@) = (Nom/ +m) + pgy [F + (N§ = ao]Ng) F] = g0 (7 + p0)
Y 2 2h
(9)

The second term on the right hand side of equation (9) measures the
extent to which the optimal distribution of elderly people deviates from the
one where exactly the same number of elderly lives in the big city and in the
villages. The sign of the deviation depends on the sign of the numerator.
If the numerator is positive (negative), relatively more (less) elderly should
be moved to the village. Note also that the terms in the numerator reflect
the welfare and productivity gains of a marginal reshuffling of elderly from
the big city to the village, disregarding any cost related to the attachment
to home component of the preferences of the elderly. This is the reason for
discounting by 2h; the greater the importance for people of the attachment
to home element, the more respectful of this preference should be the optimal
allocation in space of the elderly, despite any other kind of gains potentially
achievable distorting it.

According to equation (6), which implicitly defines the allocation of re-
tired people, the benefit of moving an additional retiree from the big city to
the village (the left hand side of the equation) should exactly balance the
cost (represented by the right hand side of the equation) of such a realloca-
tion. The first group of terms (¢ (q,) — (gp) +h(N" —2N])) on the left hand
side represents the net welfare gain in terms of increased utility of elderly
care and attachment to home. Then there is also the gain in terms of re-
duced congestion in the city — (Nym/ + m). On the right hand side we have
the change in the cost of providing elderly care as the marginal retired is
moved to a village. On one hand there is the cost of providing the marginal
retired elderly care in the village, but there is also a decrease in the resource
cost for the elderly care in the big city.

It may also be of interest to compare the policy maker’s valuation of
the marginal retired person moving from the big city to a village with the
valuation made by the marginal individual himself/herself. We can write
the policy maker’s valuation as

government of provision of elderly care in the big city is reduced. Thus, (N — g Ny ) F’
represents the net effect for the government budget of on one hand lowering the tax rate
on earners in the big city to keep their disposable income unaffected (N F’), and on the
other hand of the savings related to a smaller cost of provision of elderly care at the city
level (—qp Ny F').



AP = A" — Nym/ — gy + p1 [@F + @0 (N§ — o N ) F' — q,0]. (10)

In comparison with the valuation made by the marginal individual him-
self/herself, the policy maker recognizes also in this case three additional
effects. First, the congestion effect —N,m' (which contributes to reduce the
population in the big city). Second, the cost —vgq, related to the need of
also moving additional earners in the country side or of lowering the quality
of elderly care provided there if the y-constraint turns out to be binding.
Third, the effect for the government’s budget coming from the working of
the agglomeration forces (the term labelled Z).” number of retired in the
as well as the relative cost of providing elderly care to the marginal retiree
in a village and the big city. Depending on the relative size of ¢, and g,
this second component can be either positive or negative. Therefore, we
cannot in general sign A”; this would require additional assumptions. For
instance, for sufficiently strong increases in the congestion effect, A” would
be negative and the marginal retiree would like to move from a village to
the big city. However, it is in general possible that A" is positive, implying
that the marginal retired would like to move from the big city to a village.

To sum up, in the results corresponding to the first best the marginal
utility of consumption should be equal across individuals. Due to congestion
in the big city the marginal cost of elderly care will be lower in the village
and the quality of elderly care will because of this be higher in the village
than in the big city. The allocation of individuals will be such that earners
would like to move to a village. In general there would be retired that would
like to move, but we cannot tell whether there would be retired in the big
city that would like to move to a village or vice versa.

4 Second best analysis

We have seen that the first best has an allocation of individuals such that
at least part of the population would like to move. Such an outcome is of
course not sustainable in a setting where agents can freely choose where to

"The interpretation of this term is similar to the one provided in footnote 5 for the
corresponding term of eq. (8). The only difference is that in this case the effects on the
wage rate of earners in the big city and on the cost of provision of elderly care (always
in the big city) are those brought about by a marginal reduction in the number of retired
living in the big city (rather than in the number of earners as it was the case in eq. (8)).
Also, notice that an increase in N, has for the government’s budget opposite effects as
compared to those implied by an increase in N discussed in footnote 5. On one hand,
an increase in N, allows the government to increase the tax on earners in the big city
without affecting their well-being; on the other hand, it also determines an increase in the
cost of provision of elderly care at the city level.



live. It is therefore appropriate that we now consider the consequences of
free mobility of individuals for the optimal policy chosen by the government.
However, we still assume that the policy maker has instruments so he can
perfectly control consumption and the quality of elderly care. Thus, the only
choice left to people is the choice of the place where to live. To deal with this
case we continue to treat N, and N as government’s control variables but
add the migration equilibrium conditions as constraints in its optimization

problem.®
The problem solved by the policy maker becomes the following:

max Ny [u(cy) + ¢ ()] + (N7 = Ny) [u(cp) + 6 (g)] + Nyu (0 = T) +
657027T57T;7qU7Qb7N57N5

+(N® = N&u{F[N®— Nf —q,(N" = NJ)| = T¢} +

N7 N7
+hY (N"=n)+h > n+(N°=N;+ N —NJ)m(N°—N;+N"—N;)
n=1 n=1+N}

subject to:
(N = N§) Tg4+N{TE (N = NJ) {c} + auF [N = NS — qy (N = N} =N (¢ +6g,) > 0 ()

Nf - QUNS >0 (7)

w(F [N = NS =y (N = NJ)] = T§)+m (N = N + N* = NJ)=u (0~ T) 20 (A1)

u(ch)+6 (gp)+m (N = Ny + N" = Nj)—u(c,)=¢ (q)=2h (N" = Nj)+hN" 20 (),

where Lagrange multipliers are within parentheses. The first order condi-
tions for the above problem are presented in the Appendix.
Proposition 2 provides a characterization of the second best optimum.

Proposition 2 Denoting by er the elasticity of the marginal product of
earners in the big city (ep = (N§ — qN}|) F'/F), the second best resource
allocation is characterized by the following conditions:

pNy

u'(cy) = ) (11)

8This is also the approach followed by Sato (2000) and Boadway et al. (2003).

10
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(&) = b 12
u (cb) (Ng+)\2) ( )
e NG
u'(cf) = Ne— ) (13)
!/ e MNbe
= — 14
U (Cb) (N§+)\1) ( )
pb + )Ny
¢’ (q) = ((]VT_))\Q)a (15)
uN7(F — qpNTF') + NJ (N + \)u/(c§) '
¢l (qb) — b b (])Vr - i\i) b ) ( b) (16)
b
v Ny + A D " —2h
CZJFH%*CZ*%F:%SFF*W _ Wt A)m’ g (m )7 (17)
1 1 1
N !/ !
Te -7 = —epp g L= Mot A)mT Aom’ (18)

I I f

Proof. See the Appendix. m

Eqgs.(11) -(14) show that marginal utility of consumption is no longer
equal across individuals. The binding constraints A\; and Mg imply that
marginal utility of consumption is higher in the village than in the big city.
Accordingly, the consumption levels are lower in the village than in the big
city. From (15) we see that marginal utility of elderly care is no longer equal
to marginal cost. In the village marginal utility is equal to marginal cost
scaled by the factor N, /(N] — A\2). From(16) we see that there is a similar
scaling of the marginal cost in the big city, but in the equlibrium condition
there is also a term showing how consumption of earners, and indirectly the
constraint Ap, is affected as g is increased.

Egs. (17) and (18) are the two conditions characterizing the optimal
population distribution. Starting with (17), on the left hand side we have
the difference between the value of resources absorbed by a retired person
in the village and in the big city. It measures the direct resource cost for
the government of having an additional retired living in the village.

On the right hand side the second term (—%) is smaller or equal to zero
depending on whether the y-constraint is binding or not. It measures the
cost, normalized by p, of the tightening of the y-constraint that comes from
an increase in the number of retired in the village. Both the first (ge p F') and
the third term (—W) on the right hand side take instead a positive
sign. The former provides an evaluation of the benefit for the government’s
budget associated with the agglomeration effects coming from a marginal

11



reallocation of elderly from the big city to the village; the latter evaluates
such a reallocation in terms of the positive welfare effects for those living in
the big city descending from a marginal reduction in congestion and in terms
of slackening the binding A;-constraint.” The sign of the last term on the
right hand side of (17) is instead ambiguous. In fact, whereas m’ — 2h < 0,
it is not possible in general to sign unambiguously the Lagrange multiplier
X210 If A3 > 0 a marginal increase in the number of elderly living in the
village would entail an additional benefit from the government’s perspective;
if Ay < 0 it would entail an additional cost.

As regards (18), on the left hand side there is the difference between
the lump-sum tax levied on an earner in the big city and the lump-sum tax
levied on an earner in a village. It measures the direct net revenue cost for
the government of having an additional worker living in the village.

On the right hand side the first term is negative and it represents the
cost for the government’s budget, due to the working of the agglomeration
effects, of marginally reducing the number of active persons in the big city.
The second and third term are non-negative. The former (> 0) measures the
benefits for the government of softening the eventually binding y-constraint.
The latter (> 0) evaluates the gains from reduced congestion costs in the big
city: these are given both by the direct effect on the government’s objective
function (—Npm') and by the effect on the binding A\;-constraint (—Aym’).
The sign of the last term on the right hand side of (18) is once again ambigu-
ous. A positive value for Ay would imply an additional benefit associated to
the marginal increase in the number of earners living in the village, whereas
a negative value for Ao would imply an additional cost.

Finally, before turning our attention in Section 5 to the study of the prob-
lems posed by a system of hierarchical policy makers, Proposition 3 provides
the value of the optimal transfer to the village (denoted by G,) implicit in
the solution to the government’s problem and offers an interpretation of the
marginal cost of public funds.

Proposition 3 At a second best optimum the implicit value of the transfer
to the village is:
NT
Gy = B[N = N9 + NeTY) (19)
N (NT = ND) [N/ + g0 + Am/ + Ao (m' — 2)
N7 W

—qplep|.

NENE [ () (c5)]
> 0.
) Now(ef)+Npu! (ef)
%From the first order conditions of the government’s problem it can be shown that
NN (o) (c5)]

Ay = =& L (><0).
2 = () O 0 L |
pension granted to a retiree in the country side is larger than the amount of pension
granted to a retiree in the big city.

91t is in fact possible to show that A\y =

If at an optimum X2 < (>)0, then the amount of

12



Moreover,

1 NT N"— N’ N¢ N°¢— N¢

- v

1 TNt (cr) + NTu! (CZ) " New (c¢) + New/ (cg)'

Proof. See the Appendix. m

Denoting NJ/N" and Ny /N" by respectively n; and nj, from (19) we
also get the result that the equalization entitlement of the country side FE,
(defined as F, = G, — NSTY) is given by:

Bl NgTy  NJT7 | NyNy Nym! + g, + \ym/ + Ao (m' — 2h)
! vy nn N7 i

Having completed the analysis of the second best case with full central-
ization, we are now ready to consider the consequences of having a multi-level
government structure.

5 The federal case

In this Section we abandon the assumption of full centralization and assume
the existence of local policy makers that are responsible for the provision of
elderly care and, at least partly, for the funding of it. Thus, we assume that
each local government chooses the local tax rate 7 on earners and the quality
of elderly care g subject to local budget balance and taking into account
individuals’ migration responses. The budget balance of other governments
is however ignored: from a local perspective the tax rate and the public
expenditures of other governments are taken as given. Pensions are still
directly decided upon (and paid) by the central government. The central
government is assumed to be a Stackelberg leader and it incorporates the
effects of its decision making on the Nash equilibrium. We start the analysis
with the problem faced by the policy maker in the big city.

5.1 The problem solved by the policy maker in the big city

Denoting by G} the value of a lump-sum transfer to the big city, the problem
solved by the policy maker there can be written as:

max = (N" = Ny)[u(c) + ¢ ()] +
TqubvN'Z:Ng

+ (N = Ny)u{F [N = Nj — g (N" = Ny)] =75} +

N?‘
+h > n+(N°=N{+ N = Nj)m (N~ N{+N"— N;)
n=14+N7

13
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subject to:

(N® = Ny)7p+Gp > qp(N" = Np) F[N“ = Ny —qy (N" = Ny)| - (1)
u(F[N®—= Ny —q (N"—=Nj)]—75)+m(N° = Ny + N" = Nj)—u (0 —73) >0 (M)

u(ch)+6 (gp)+m (N = Ny + N" = Nj)—u(c,)=¢ (q)=2h (N" = Nj)+hN" 20, (Ap)

where Lagrange multipliers are within parentheses. The associated first
order conditions are:

(N" = Np) ¢’ (q) = (N® = Ng) (N" = NJ) ! () F' =y (N" = NJ) [F — gy (N" = N;) ']
=Ny (N" = Ny) ' (cf) F' + X\po' (an)
=0 () (20)

(N = Ny + M) u' (cf) =y (N© = Ny) (75) (21)

—[u(cp) + & (@)] + (N = Nj) ' (c) @ F" — kN,
—Nym' —m + [qu — (N" = N7) (q)? F'} + A5 [ (cf) @pF" —m'] + N (2h — m)
=0 (Ny) (22)

—u(F —715) — (N° = N u' (c) F' — Nym/ — m +
bty [+ (N = N) "] = 3§ [ () F -+ m'] = Xy
=0 (V) (23)

The necessary conditions for a local optimum are:

(N"— Ny + ) & (@) _ N"— Ny

= 1 F 24
(Ne—N5+)\§)u’(cg) Ne—Ng( +er) (24)

(Np+ A; + Ap)m/ =2 ph +u(cp) + ¢ (qp) + RN +m
M

@l = — querF,

(25)

14



Ny + X + Np)m/ +u (F — 75
e (Np+ A+ Ap) mu~|— u( T4) +m e F, (26)
b

where (25) and (26) are the conditions representing how individuals of differ-
ent age-group should be allocated from the perspective of the policy maker
in the big city.

5.2 The problem solved by the policy maker in the village

Denoting by G, the value of a lump-sum transfer to the village, the problem
solved by the policy maker there can be written as:

Ny
max Ny [u(c)) + ¢ (q)] + Ngu (0 — 75) + Y (N"—n)
n=1

e T e
T5,qu, NS, N§

subject to:

NyTo+ Gy > Nybgy (1)

qu _QUN:;A > 0 (71})

u(F[N® =Ny =gy (N" = Ny)] = 73)+m (N° = Ny + N" = Ny)—u (@ —7,) 20 (X))

u(ch)+6 (gp)+m (N = Ny + N" = Nj)—u(c,)=¢ (q)=2h (N" = Nj)+hN" 2 0. (X))

As usual, Lagrange multipliers are within parentheses. The associated
first order conditions are:

(Ny = A0) ¢ (qw) — 0Ny — v, Ny =0 (@) (27)

(Ny = X5) ' (cf) = p, Ny (75) (28)

w ()¢ (qu)+h (N" — Ny ) — 11,000 =7, qu+AS [u’ (c5) g F’ — m'] +A7 (2h — m') =0 (N,)
(29)

v

w(O —75) 4+ p, TS+ v, — AS [u’ (c§) F' + m’] —Am' =0 (NS) (30)

15



The necessary conditions for a local optimum are:

(Ny = A) ¢ () _ poONy + 7, Ny

= 31
New (@)~ N (31
g, = T Ay [ (ef) gpF" —m'] = Ay (2h —m') —u(cy) — ¢ (qu) —h(N”
! iy
(32)
e = A [ (e) FI +m/] + Xym/ —u (0 — 75) — %’ (33)

Hoy

where (32) and (33) are the conditions representing how individuals of differ-
ent age-group should be allocated from the perspective of the policy maker
in the village.

5.3 The federal government’s problem

From (25), (26), (32) and (33), it is apparent that without proper incentives
the population purchase choice of the local policy makers would be subop-
timal and that lump-sum transfers alone are not sufficient. In order to be
able to implement in a decentralized solution the population distribution
characterized in the previous Section, the federal government needs to be
empowered with policy instruments that independently work on each of the
two migration equilibrium constraints to the local policy makers’ optimiza-
tion problems. The reason for this is that such a set of instruments allows
the federal government to affect the value of the shadow prices A}, Aj, A} and
Ap which in turn determine the way in which the local policy makers would
like to see agents allocated between the big city and the village. Thus, we
will assume that the federal government can also transfer/collect resources
from the local governments by means of a set of differentiated per-earner
and per-elderly subsidies/taxes. In particular, s and s, will respectively
denote the per-elderly subsidy (or tax, if negative) in the village and the
big city, whereas s, and sfwill denote the per-earner subsidies (or taxes, if
negative). In the remainder of the Section we will assume that the local
policy makers are the only authorities allowed to impose taxes on earners.!'!
Under this assumption, the problem solved by the federal government is:

Tn the context of our model it can be shown that differentiated lump-sum taxes on
earners are irrelevant for the purpose of implementation of the second best in a decentral-
ized framework.

16



) max
CI),CE ,Gy,Gb,SZ 7857'52731?

ror r e v e e (. T T ro_e T € ror To_e T €
V;)(CmvaG’me?Sv?Sv?Sb’sb’T'z}(CuacvavaGbaSq)asyasb)‘sb)7qv(CyavaG’LHGb?Sv?Sv?Sb’sb))

T T T e T e e T T T e T e T T T e T e
+VU (va Cp>» Gva Gba S50 5b>Spr Th (C'm Cps va Gba Sy Sus Sbs Sb) > db (C'm Cp va Gba Sy Sus Sbs Sb))

subject to:

—Gy — Gy — sTNT — sSNE — 8§ (N" — NT)
=55 (N = Nj) = (N" = Ny) e — Nycy 20 (pae) s

where

T T T e T e e T T T e T e T T T e T e
‘/b (C’wcb? GU? Gb7 Sva 31;7 8b7 Sb7 Tu (Cv7 Cb7 G’U? Gb7 8v7 Sv? 8b7 Sb) 7qU (Cv7cb7 GU7 Gb7 81}7 31;7 8b7 Sb))

(N7 = Ng) [u(cp) + & ()] + (N = Ny) u{F [N = Ny — g, (N" = Ny)] = 73}

NT
+h Y n4(N°=Ni+N"— NJ)m(N° = NS+ N™— Ny),
n=1+N]

and

' T T e T e e T ' ' e T e T ' ' e T e
VU (cv7 Cb7 GU7 Gba Svu va Sb) Sb)Tb (Cv)cba GU7 va Sva Sva Sba Sb) ,Qb (Cv)cba GU7 va Sva Sv7 Sba Sb))

Ny
Ny [u(c)) + ¢ (q)] + Now (6 —75) +hY_(N"—n).
n=1

Proposition 4 provides the necessary conditions that characterize the
optimal values of the subsidies/taxes s.

‘s

Proposition 4 The optimal values for s, sy,

the following conditions:

sy and s, satisfy respectively

Ao () Ny | dry
Nr _ Nr — Nr o Nr v )\e lrey Tl v v v
! () (N© = N) , ] drs
+ = . — X (¢ 34
O v 17 e e o v BRG] (34
ANy AN
Hi—> + Hy—*
i dsj, L dsy’
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T¢/ (qv) ’ ’ Ny | dry,
NT = NT — b A€ ey \T v v v
e dVy Hy Ny 0 + pU (C’U> b¢ (q )N{;@ dSZ
Apd' (a) (N© — Ny) / dry
v v — )\ e
=N - Ny )] g )
dNg  dN?
H v H v
5 ds?, i dst’

e e _ e e )‘Zd)l(qb) (NE_NS)
fte (N® = N&) = p (N —Nv)+(NT—N;;)[F—%(NT—NJ;)F’]

N¢ 7 dr§
e,/ (.e\ _ \Tr .l v v
)\r / Ne _ Ne d e
+ v¢ (Qb) ( v) . )\Zu/ (cle)) T
(N = NJ)[F — gy (N = NJ) F] dsg
dNS dN]
H v + H Y 36
+11 ds¢ + Mo dsg ) (36)

_ Zd)/ (QU) NS + |:>\gu/ (Ce) . €¢>/ (qv) N5:| dTZ

NE¢ = NE v
ILLC v lLL'U v N;H N’;‘e dS’le]
X' (qs) (N — ) , ) dr
v v — )\ e 37
TN F— e - N D) g B
dN¢ dNT”
H v H,—Y
T e T e

where Hy and Hy have been defined as:

€+88 (Te—FSe)—qb(Nr—Nr)Fl
H = —\'d¢ v Ty VA b b v _ e e
NE(TE + 85) + Gy sy —qp[F — (N" — NJ) qpF']
H, = Tl ; v \'vy v — N\ b v

—he (8, + ¢ = 85— )

Proof. See the Appendix. m
The first thing that emerges from (34)-(37) is that the values of the

Lagrange multipliers associated with the budget constraints of different level
of governments are not equalized.?

21t is straightforward to show that such an equalization was instead implicit in the
solution to the problem considered in Section 4.
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Conditions (34)-(37) admit all a similar interpretation. To save space,
we will here only discuss eq. (34). A marginal increase in the subsidy sj
(or a marginal decrease in the tax, if sj < 0) is worth s, (N" — N) from
the perspective of the policy maker in the big city; this additional resources
granted to the big city allows the local policy maker to increase the quality
of elderly care ¢, and this increase, evaluate/d from the point of view of the
tightness of the A-migration-constraint. On the other hand, a marginal
increase in s; has not only a direct effect on the expenditure possibilities of
the policy maker in the big city, but it has also an indirect effect working
through the change in the optimal choice of the tax rate on earners 7;. The
effect of this change spills over to the other local government, affecting both
the migration constraints A; and AJ: this is captured by the second line of
(34). However, given the structure of the game played between the federal
and the local governments, a marginal increase in s; also induces the policy
maker in the village to revise its optimal choice of 7§ and this in turn has
an effect on the policy maker in the big city, affecting the strength of the
migration equilibrium constraints Ay and A;. This is what is captured by the
term in square brackets in the first line of (34). Finally, a marginal change
in s also produces inter-community migration, which alters the tax base
for both the local policy makers and the federal government. For each of
the two local policy makers this means that there are two additional effects
on the migration equilibrium constraint for retired people; for the federal
government this implies an additional effect on the budget constraint.

policy maker in the village, is worth given that it affects the

6 Concluding remarks

To be written

7 Appendix

7.1 Proof of Proposition 1

The first order conditions for the first best are
u' (c) = ' () = () = ' (cf) = p

¢’ (qo) = pb +~ ()

¢ (@) = (N = N ' (c5) F' + p [F = gy (N = NJ)F'] (gn)
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u(c}) + 6 (0.) = u () = 6 (@) +h(N" = 2N]) = (Nym' +m) + (N° = N5) g (c§) F”
= a0+ g1 |0+ ¢~ — P + (@) N F'| (V)

u(cS)—u(cf)—(N® — NS u' () F'—(me’ + m) = —y+p (—qug"F’ -T; + Tbe) . (NY)

To get the result stated in Proposition 1 we have also exploited the
identity =T +T¢ = F — 0+ ¢ — ¢, plus the fact that «' (¢f) = p from the
fo.c. wr.t. Ty,

7.2 Proof of Proposition 2

The first order conditions are:

(N = Xo)u' (¢y) = Ny () (38)
(N7 = Nyp) + Ao] ' () = p (N" = Ny) (cp) (39)
(Ny = A2) ¢’ (qw) = (6 + ) Ny (q0) (40)

[(N" = NJ) + X ¢ (gp) = (N7 = N [(N° = Ny) + M’ () I (41)
+u (N = Ny) [F =gy (N" = Ny) F] )

(Ny = M)’ (c5) = nNy (1) (42)
[(N® = NJ) + M (cf) = p (N = Ny) (T%) (43)
To get (11), divide (38) by (39). For (15), first use (43) to rewrite (41)
[(N" = NJ) + Xo] ¢ (@) = (N = NJ)) (1 +ep) F. (44)

Then divide (40) by (44) to get
(Ng — AQ) (b/ (Q'U) _ M9+7 Ng (45)

[(N" = NI)+ Xo] ¢ (@)  p(l+ep) FN" =N

To get (15) multiply both sides of (45) by [(N" — N}) + 2] / (N], — A2).
The first order conditions with respect to N, and N are respectively
given by:
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u(cy) + ¢ (qu) — [u(cy) + & ()] —m+h(N" — Ny) — hN;
+ (N = N o' (c§) gpF' — Nom! = vgu — pu(N” = N}) () F
+A1 [ () pF" —m] — Ag (m' — 2h)

= —p(cy+@F —c, —0q,) (V) (46)

w(0 = Ty) —u{F[N® = Ny —qp (N" = Ny)| =Ty} —m
— (N = N) W () F' = Nym' + oy + p{Ty = Ty + (N" = N)) @ F'}
X1 [t/ (cf) F' +m'] — Agm/
=0 (V) (47)
Using the equilibrium migration condition u (cj)+¢ (gp)+m (N — N + N" — N;) =
u(ch) + ¢ (qw) + 2h (N" — N) — hN", eq. (46) can be simplified to:

(N® = N ' () apF' = p(N" = NJ) (@) F' — Nym' — 4y
+A1 [o () pF" —m] — Ag (m' — 2h)
= (e, +0qy —cp —apF) .

Dividing by p and using (43) gives (17).
Using the equilibrium migration condition u (F'[N¢ — N§ — g, (N" — N;))| — T} )+

m(N¢—= NS+ N"—NJ)=u(0—TF), eq. (47) can be simplified to:

— (N® = N/ (¢§) F'=Nym/+~y+u (N" — N ) g F'—X1 [/ (cf) F' + m'|=Xom/ = p (T — TY) .
Dividing by p and and using (43) gives (18).

7.3 Proof of Proposition 3

The problem solved by the government can equivalently be stated as:

r r , N" — N© r New (0 — T¢
cg,cl’;,Tg,T;,q?,lg?(Ng,Ng,Gv,Gva ['LL (C’U) + ¢ (q )} + ( v) [u (cb> + ¢ (Qb)] + vu( v) +

+ (N = N u{F [N = Ny —q(N" = Ny)| = Ty} +

N NT
+hY (N"=n)+h Y n+(N°=Nf+ N —NJ)m(N°— N +N"—N;)
n=1 n=14+N7

(N = N)) Ty + NyTy = Gy =Gy 20 () (48)
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Gy — (N" =N {ep + @ F [N = Ny —qp (N" = N[} 20 () (49)
Gy — Ny (¢, +0q) >0 () (50)

N: —q@Ny, >0 (7)

u(F[N° = NS —qy(N"—N;)| —T5)+m (N® = NS+ N"— N )—u (6 —T;) > 0 (A1)

u(ch)+¢ (qp)+m (N® — N¢ 4+ N" — N)—u (ch)— (q,)—2h (N" — NT)+hN" > 0,

where G, and Gy, are the transfers to the village and the big city respectively.
From (49) and (50) we have

G
Wbm = ¢+ @F [N° =Ny —q(N"— Ny, (51)
]% = ¢, +0q,. (52)

Subtracting (51) from (52) gives:

Go G
NI N"T NI
Using (17), (53) can be written as:

=c,+0q,—cy —@pF [N°— NS —qp (N"—N;)]. (53)

v

Gy, Gy B _me’ + gy + A\ym + Ao (m! — 2h)
Nr Nt —Nr o L

From (48) we have:

+ qpFep. (54)

(N = N TE + NETS — Gy = Gy, (55)
Substituting (55) in (54) gives:

G, Gy (N¢ = N3 Ty + NI Nym' +9gy + Aim/ + A (m' — 2h)

N7 ' NT—N7 N™ — N7

+qpFerp.

(56)
Finally, collecting terms on the left hand side of (56) gives the result
stated in the first part of Proposition 3.
Combining the first order conditions on ¢, and ¢}, and those on T}, and
Ty yields the interpretation of the marginal cost of public funds provided by
the second part of Proposition 3.
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7.4 Proof of Proposition 4

With subsidies (taxes) related to the number of earners and retirees, the
budget constraints of the local policy makers in the big city and in the
country side become respectively:

(N — N¢) (5 + s5) + Gy + s (N” — NI
(N" = Nj) FIN® = N§ — g, (N" — NJ)]

> b,

NS(15+85) + Gy + syNJ N
N6 = I
Thus, the effects of the per person subsidies (taxes) s on the local choices
of elderly care quality are:

day _ (Ve — Np) LT (Tt sh) —a (NT N F
ds;  (N"—NJ)[F—q,(N"— NJ) F'] ds¢ (N
sp— @ [F = (N" = Ny) '] dNy

(N" = NJ)[F — gy (N" = NJ) F'] dsf;

day 1 . (N¢ — N¢) drs
ds; — F-a(N" - N F' | (NT - Nj)[F — g (N" — Ny) F'] ds}
(7 +55) —ay (N" = NJ) F'_ dNg
(N N}) [F — o (N" — N3) F'] d
$ — ay[F — (N" = NI) g F'] dN;,
(N" — N}) [F — a5 (N" — Ny) F'] ds},’

dgy (N°— Ny) dry  (tp+sy) —a(N" = Ny) F'  dNy
dss (N —NJ)[F—q (N"—Nj)F'ldsg  (N"—NJ)[F —q(N"— Nj) F'] ds¢
sp—qp[F — (N" = NJ) @ F' AN,

(N7 = NJ) [F =g (N" = NJ) F'] dsg

dgpy (N€— Nf) drj (16 +s5) —qp (N" — NJ)F' dN¢

ds;, — (N"—Np)[F—q (N"—N;)Flds;, (N"—Nj)[F —q,(N" — Nj) F'] ds,
sp—aqp [F'— (N" = N)) qpF' AN}
(N" = NI)[F —qy (N — NJ) F'] dsp,’

NE drs 7154 s5dNE  NE(T6+ s

dgo _ Ny )
ds¢  Nre = Nrfdse N7 ds¢ (N7)%60 ds¢’
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dg, 1 NE dré 7165+ s5 dNE B Ny (15 +85) + Gy AN

dst 6  Nrodsr Nro  ds, (N7)2 0 ds?’
dgy  Ng dr§ | 76 +sedNg NS (154 s8) + Gy dN] |
ds¢  N7O ds¢ Ny6  ds§ (NT)?0 dsg’
dg, _ Ny dry 74+ s,dNy Ny (75 + s3) + Gy dNy
ds;  Nj0ds;, ~ NjO ds} (N7)%0 dsy

Denoting by L, and L; the Lagrangians of the local policy makers’ prob-
lems, it is:

L, =

Ny
Ny [u(ep) + ¢ ()] + Nju(9 —75) +hY (N —n)
n=1

NE(76 + 85) + Gy + s,N,,
v \'y v vl g, NE¢ — g,N”
N7d q}+%( >~ @wlNy)
FAAu(F [N = Ny — gy (N" = Ny)| = 75) +m (N° = Ny + N" = Nyj) —u (0 —73)}
+A {u(e) + ¢ (@) +m (N = Nj+ N" = Nj) —u(c,) — ¢ (q) =2 (N" — Ny) + hN"}

by

(N7 = Np) [u(cp) + & ()] + (N = Ny) u{F [N® = Ny — g, (N" = Ny)] = 73}

N
+h Y m4(N°=N{+N"— NJ)m(N®— N+ N™— Ny)

n=1+N]
iy {(N = Ng) (5 + s5) + Gy + 55, (N” = Ny) — o (N" = NJ) F[N® = Nj — g, (N" — Ny}
FAp {u (F[N® = Ny —qp (N" = Ny)] = 75) + m (N° = Ny + N" = Njj) —u (6 —77)}
AN {u () + ¢ (gp) +m (N — NE+ N"— NT) —u(ch) — ¢ (qy) — 2h (N" — N7) + hN"} .

Thus, we have that:

avy, 0Ly  OLydry = OLydgy,
ds¢ — 0s¢  OtGdsi  Ogy dst
dV,  OLydry 0L, dg
dsjy N oty dsy  Oqy dsj,
av, 0Ly, OLydry OLydg,
ds; —  Ost  Ot¢dsy,  Ogy ds)
dV,  OLydry  OL,dq
dsy, N oty dsy, — Oqy dsj,
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avy
dsy

dVv,
dsy,

vy
ds”,

dVy  OLydry 0Ly dgy

dsc —  Ortdst ' g, ds¢

dV, 0L, OL,dry OL,dg

ds¢ —  9s¢ Oty dse  Ogp dst
dVy,  OLydry  OLydgy,

dst— Ortdst | gy, dsT

av, 0L, OL,dry OL,dg

ds, Qs | Orgdst, | gy dst

. (34)-(37) are straightforwardly obtained taking into account that:

OLy  OLydry  OLy [ Ny dry 75 +s5dNy  Ny(75+ ) + Gy dNy
Osy 018 dsy  Oqy | NjO ds}; N0 dsp (N1)?0 dsy,
NS drs 76+ s dNS
N — N" e,/ _ l T v v v v v
i V7 = NT) 0 () G = N5 0 | 8 G + T
NE(T8 + e) + Gy
+)\T’ / » [ v (% 'U :|
OL, d7% 0L, 1 (N® - Ny) dry
oty dsy Oy F—qb(NT—N{;)F’ (NT = NI)[F —qy (N™ — NT) F'] dsj,
0Ly [ (rh+sp) —ap (N" = Nj) F' dNg sp — o [F — (N" — NJ) g '] dNJ}
dqy | (N" — N7) [F — g (N" =N F'] dsj  (N" = Nj)[F —q» (N" — N) F'] ds}

dTe 1

_ e / 7“
(N¢— NY) drj,
AT’ v

@) N P = (V- Np) P d,
_Ar¢( ) (Tli—’_sg)_qb(NT_NJ)F, sz?

(N" = NJ) [F = gy (N" = NJ) F'] dsj,
—Ar¢( ) SZ_Qb[F_(NT_NJ)qu,] dNZ;

(N = N)[F - (N — Ny ] ds
0Ly drl  OLy dgy
oré dst,  0qy ds,
OLydry | 0Ly [1 | Ng dr | 7§+ sgdNg  Ng(rg+s5) + Gy dN
ot¢ dst, ~ Oqy |0 N7Ods?, Nro  dst (Nr)?6 ds?

dre 1 NS drs 75+ sSdNS NS (15 + s5) + Gy dN)
e (€ v v v v Yo \'w v v
() o 9 (@) [9 Niods; ' N1 dst (NDZo ds) ]
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v, dL, OL,drs L, dg
ds?, ds,, Oty dsy  Ogp ds),
0L, | OL,dr§ 9L, (N~ Ng) dry
Osy, ~ Orfdsy  Oay (N" = Np)[F —qy (N" = NJ) F'] ds;

OL, (rp+sp) —ap(N"—NJ)F'  dNg
~dgy (N" — NI)[F — g (NT — NI) F] dst,

OLy, sy—qp[F— (N" = Ny)qF'] dNy
gy (N" — N5)[F — gy (N" — NI) F'] ds,

dré (N —N;) dry

r ./
ds + Ap9’ (av) (N" = NI)[F — q (N" — NI) F'] ds?,
(75 +s3) —ap (N" — Ny) F' dNy
(N7 Np) [F— qy (V7 — N) ]
G- lF— (N - ND@F| dNy

= N - X ()

—\yd (a)

X\
W) O =N [F — gy (N7 — Np) 7] ds]
dVy, 0Ly | OLydr 0Ly dg,
ds; — Osy  OT¢ dsy gy dsg
_ 0Ly OLydry | OLy [ Ng dr | i+ sidNg NG (rh+st)+ Gy dNy
T Ost | Oredsg | Oqy |N2Odsi | Nio ds; (Np)?0  dsp
dre NE drt 78+ 5 AN
_ Ne_Ne )\e/e v_)\rlv v v v v v
iy ( v) + AU () st b9’ (qv) Nifdsi ' Njf dsg]
Ny (15 + 85) + Go ANy
259 () == 5
9 () (N5)20 dsg
dV,  OL,dry OL,dg
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