Sensurveiledning var 2024

Dette er ikke et eksempel pa en god besvarelse, kun en veiledning til sensor.
SOK3007 Skatt, beslutningsatferd og skonomisk politikk: Eksamen vér 2024

Bokmal
Eksamen bestar av to oppgaver som begge skal besvares. Ved sensuren vil de to oppgavene

telle likt. Gode forklaringer og tolkninger belgnnes pé alle oppgaver.

Oppgave 1
a) Betrakt et marked hvor det er perfekt konkurranse, perfekt elastisk tilbud og en fallende

etterspoarselskurve. Anta at det innferes en avgift ¢ per enhet av godet. Vis at
effektivitetstapet ved beskatning ( DWL ) kan skrives som

DWL:l
2

o
P
der & er ettersporselens priselastisitet, X° er omsatt kvantum for skatt og p er
produsentprisen. Tolk uttrykket for effektivitetstapet.

b) Analyser hvordan avgiftssystemet ber utformes nar myndighetene kun tar hensyn til
effektivitet.

c¢) Diskuter konflikter mellom hensynene til effektivitet og fordeling 1 utforming av

avgiftssystemet.

Delspersmal a): Pensumdekning er kap. 15.2 i leereboka, se vedlegg.

Delspersmal b): Her kan studentene velge mellom to modeller (begge er vedlagt), invers
elastisitetsregel (kap. 15.5.1) eller Ramsey (kap. 15.5.2). Ramsey er mer generell (tillater
krysspriseffekter) og gir derfor hoyere uttelling enn invers elastisitetsregel.

Delspersmal c): Bade invers elastisitetsregel og Ramsey impliserer at det ber legges hoyere
avgift pa nedvendighetsgoder som har prisuelastisk etterspersel. Dette vil isolert sett ha
uheldige fordelingseffekter. Pa den andre siden kan det argumenteres for at fordelingshensyn

bedre kan ivaretas gjennom (progressiv) inntektsskatt.



Oppgave 2

Betrakt en skonomi hvor velgernes preferanser er gitt ved U, = x, + b(G) . U, er nyttenivaet
til velger i, x, er privat konsum for velger i og G er et kollektivt gode. Anta at 5'(G) > 0 og
b"(G) < 0. Det er N velgere i gkonomien med ulik inntekt Y. Beslutningen om G tas ved

flertallsvalg.

a) Anta at det kollektive godet finansieres ved en kopp-skatt som er lik for alle velgere. Finn
og tolk betingelsen for ensket produksjon av det kollektive godet for velger i.

b) Begrunn at forutsetningene for a bruke medianvelgerteoremet er oppfylt i dette tilfellet og
finn den politiske likevekten.

c) Gjenta a) nar det antas at det kollektive godet finansieres ved en proporsjonal
inntektsskatt.

d) Diskuter hvilket skattesystem, kopp-skatt eller proporsjonal inntektsskatt, som gir det

samfunnsgkonomisk beste utfallet.

Delspersmél a): Den private budsjettbetingelsen er gitt ved x +7'=1 og den offentlige kan

skrives som G = NT (antar prisene pa det private godet og det kollektive godet er
normalisert til 1). Ved & kombinere disse og sette inn i nyttefunksjonen far vi

U =% —% + b(G) . Maksimering mhp G gir folgende forsteordensbetingelse b'(G) = %

Tolkningen er at marginal betalingsvillighet for det kollektive godet skal vaere lik skatteprisen
(skatteokningen for den enkelte velger som folge av at det tilbys en enhet ekstra av det

kollektive godet). Alle velgere gnsker samme omfang av det kollektive godet.

Delspersmal b): Forutsetningene er endimensjonalt beslutningsproblem og entoppede

preferanser. Begrunnelsen for at beslutningsproblemet endimensjonalt er at hvis tilbudet av

det kollektive godet er bestemt, sa folger kopp-skatten av den offentlige budsjettbetingelsen.

Entoppede preferanser kan enklest begrunnes ved at nyttefunksjonen er konkav i G,

o°U,
0G?

= b"(G) <0.

Delspersmal c): Ved proporsjonal inntektsskatt er budsjettbetingelsene gitt ved hhv.
x -+t =Y (privat) der ¢ er inntektsskattesatsen og G =N Y (offentlig) der Y er

gjennomsnittlig inntekt. Ved & kombinere den private og offentlige budsjettbetingelsen og sa



Y.
sette inn i nyttefunksjonen far vi U, =Y, —7\/’?(? + b(G) . Maksimering mhp G gir felgende

Y
forsteordensbetingelse 5'(G) = —N;? Tolkningen er at marginal betalingsvillighet for det

kollektive godet skal veere lik skatteprisen, men merk at proporsjonal inntektsskatt gir et
annet uttrykk for skatteprisen enn koppskatt. Velgere med hey inntekt har hayere skattepris
enn velgere med lav inntekt, noe som innebeerer at gnsket tilbud av det kollektive godet er

avtakende 1 velgerens inntekt.

Delsporsmal d): Starter med & sammenlikne de politiske likevektene. Ved koppskatt er

beslutningsproblemet trivielt siden alle ensker samme tilbud av det kollektive godet, og den

politiske likevekten er kjennetegnet ved b'(G*) :% der G* er den politiske likevekten ved

koppskatt.
Kan benytte medianvelgerteoremet ogsé ved proporsjonal inntektsskatt. I motsetning til ved
koppskatt er velgerne uenige om hvor mye som ber tilbys av det kollektive godet. Gitt at

onsket tilbud er avtakende i inntekt, er det velgeren med median inntekt (Y™ ) som er

m

der G’ er den

avgjerende. Den politiske likevekten er da kjennetegnet ved 5'(G') =

y

politiske likevekten ved proporsjonal inntektsskatt.

Med kopp-skatt vil den politiske likevekten alltid veere samfunnsekonomisk effektiv. Dette
begrunnes enklest ved & appellere til Lindahl-lgsningen (ingen uenighet) som er
samfunnsekonomisk effektiv (tilfredsstiller Samuelson-betingelsen), se vedlegg.

Ved proporsjonal inntektsskatt er det flere muligheter:

i) Y" =Y = G' =GX Samfunnsekonomisk effektiv
ii) " <Y =G >G¥ Overprovision med inntektsskatt

iiiy Y">Y=G" <G Underprovision med inntektsskatt

Det trekker opp dersom det papekes at de fleste inntektsfordelinger er hoyreskjeve (Y < ?).
Det er relevant & diskutere fordeling. Papekning av at inntektsskatt gir jevnere fordeling enn

koppskatt trekker opp.
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this is provided. The extension to many consumers is then made and the resolution of

the equity—efficiency trade-off is emphasized. This is followed by a review of some
numerical calculations of optimal taxes based on empirical data. ,

dweight Loss

because it does not

axation was described-as the perfect tax instrument
sum tax

s. The absence of distortions is due to the fact that a lump-
at 0o change m benavior can affect the level of the tax.
defimton. It is always possible to change a
consumption plan if commodity taxation is introduced. Demand can shift from goods

t to high taxes to goods with low taxes, and total consumption can be reduced by
which we call substitution

Lump-sum t
cause any distortion
is defined by the condition th:
Commodity taxation does not satisfy this

C—

subjec
earning less or saving more. It is these changes at the margin,

effects, that are the tax-induced distortions.

The introduction of a ooBH.nlo&Q tax raises tax revenue but causes consumer wel-
fare to be reduced. The deadweight loss of the tax is the extent to which the reduction
in welfare exceeds the revenue raised. This concept is illustrated in figure 15.1. Before
the tax is introduced, the price of the good is p and the quantity consumed is X©. At
vel of consumer surplus is given by the triangle abc. A specific tax
p +t and quan-

this price the le
of amount ¢ is then levied on the good, so the price rises to g =
tity consumed falls to X 1 This fall in consumption together with the price increase

Price
a

Figure 15.1
Deadweight loss
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reduce: g
i Noowmwaoa surplus to aef. The tax raises revenue equal to X!, which is giv
0 .. ’ H
e a cdef. The .vwn of the original consumer surplus that is not turned i il
: H.Ea is the deadweight loss, DWL, given by the triangle bde R
tis i i i i > ;
v .Mwmw%ww 8. provide a mHHBEn expression that approximates the deadweight loss
gle bde 1s equal to 5tdX, where dX i i Y :,z.
formula could be used anoM% el s i demand X7~ . This

but it is unusual tq h

dema b out ave knowledge of the level of

o : re and after the tax is imposed. Accepting this, it is possible t i
alternative form for the formula. This can be done b e

demand is defined by £¢ = 29X 5 it implt . Y

( X dp» S0 it impltes-that X = ¢4X

into deadweight loss gives e

DWL =

s—f @

_mn. No ou
p (15.1)

N =

simce HUW ONUNBUO n price 1s &w = 1. The measure 1n G,M.H 1S approximat
v € U@Om.ﬁm@ 1t
1%
assumes that the OHNmUOHm%.Hm constant over the WEHH OTNDOO 111 price H.H.OB P tog = P +r.
HWO HOHHHHGHN for Q.Om.@ ﬂHmUﬁ HOmm reveals t o 1mpor tant OWmOH ations. HHHmHu Q@NQ

®HU~:. HOmm 18 HVN OHVOH tional to Q..—O square of the tax rate. The dead OHWWH HOmm ill HU,@HO

OI'€ I1S€ rapi1 y as the tax rate 18 ncreased. Secon > e dea cig 0SS 18 ﬁHO@OHUOE

to the elastici y i
asticity of demand. Fora given tax Oﬁmbmo the &Ommsmwmbﬂ loss will be larger
i=}

the more elastic is demand for the commodity.
ittt c[/ *

An m.:QH:chﬂ muOHm@OOQco on OOBBOQHﬁ% taxation is pro S,Q,OQ m AMOGH@ HM.N F oint
=) %
pos: t1 sen axation. T E S
ais the initial 0S§1t10n 1n Eu@ abse; ce of taxation. Now OO:mHQQ € contra: HUOHS@OE a

Good 2 -

Good 1
Figure 15.2
Income and substitution effects
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15.5.1 The Inverse Elasticity Rule . GG o ,‘ Ul + Qm_HS + x; Wmu_ + v,TN. +B.W = F.H— =, (15.7)
2. N

Figure 15.6 shows some of the features that the optimal set o.m o.oBﬂo&Q taxes will A The conditions U/ = aq; and Uj = —« can be used to write this as

have. What the single-good formulation cannot do is give any insight into how that tax | ;

m?aozﬂs‘oza be spread across different goods. For example, ms.oc.E all goods have _ ,]oc,s.:m|@” &5 »B@ g e .

the same rate of tax or should taxes be related to the characteristics of ﬁ.ﬁo goods? | e S L G e e o

The first tax rule considers a simplified situation that delivers w<md\ precise wnwcmﬂ - = E N_H Q , IF e A 5 wlﬁ _ Iw . wbirsad Iy the slasticity o damasel

{0 this question. This answer, the inverse elasticity rule, provides a foundation for , for ro0d £ The fire et g = i

. —_ tom dathat the eoodsare ; or good i. The first-order condition can then be solved to write

proceeding to the more general case. The simplifying assumption 18 g . , ‘

independent in demand so that there are no cross-price o@woﬁ doz,\oMu ww.a taxed goods. _ hi ___ ﬁ( = o@ W ) (15.9)

This independence of demands is a strong assumption, so it1s not mcﬁdw.ﬁm thata Q.nE. | P . R m . )

result can be derived. The way the analysis works is to choose the optimal allocation | . . . - .

.msa infer the tax rates from this. This was the argument used in the diagram when the , mn:ma.oz Gm. .wv is the inverse m&wmwo_a\ rule. This is interpreted by noting that « is

intersection of the offer curve and the frontier of the production set was located and the the marginal ﬂ.ErQ of another unit of 58.90 for the consumer and A is the utility cost

tax rate derived from the implied budget constraint. wm go&ﬂ cE.ﬁ of government 8<g:w....m58 taxes are distortionary, A > «. Since mm

Consider a consumer who_buys the two taxed goods and supplies labor. ,.EE con- HmbommEn, this EE.G.m Eo tax rate positive. ... . et 8 AR

....sumer’s-preferences are-described by the-utility. function U-(xg;1, Hm.v, and his budget | : H.,r@ E<ﬂmoA&mmcﬁQU.EHo..m.Eﬁom .m._w.ﬁ. .E@ pproportional rate.of tax on good i should

constraint is g1x] +-gax2 =-X0: The -utility-maximizing-consumption Ho/@.m of the | c0.5<w3w€..a&.m8a. .64 :m.vwﬂo”o. ﬂmchQ ow,awamna. m.:gmﬂboa the constant of

two-consumption goods-ate-deseribed by the-first-order conditions U =g, i = 1,2, , proportionality-is- the-same for-all ‘goods. Recalling-the- discussion.of the deadweight

of income. The I} loss-of taxation, it can be seen that this places mere of thetax burden on goods where the

deadweight loss is low. Its implication is clearly. that necessities, which by definition
have low elasticities:of demand,-should be highly-taxed.It.is this latter aspect that
emphasizes the fact-that the- inverse-elasticity rule-describes-an-efficient way to tax
commodities but not an equitable way. Placing relative high taxes on necessities will

resultin lower income consumers bearing relatively more of the commodity tax burden
than high-income consumers.

o« where U is the marginal utility-of good i-and ¢-is .&o. E\QE& utili

choice:of 1abor supply satisfies the first-order condition Uj-=-—0. ‘

With.taxes ;- and 12 the government reverue constraint is. R = t1x1 + f2x2. Since
~producer-and-consumer prices areelated-by-t; =q; = p;; this-can be written as

(15.5)

CgiF + g% = RF pix1 + paxo.

The optimal tax rates are inferred from an optimization whereby the government

chooses the consumption levels to maximize the consumer’s utility while Eoomnm the , — \ ,
revenue constraint. This problem is summarized by the constrained maximization 15.5.2 The Ramsey Rule

max L = U(xg, X1, ¥2)+ A [g1x1 + gax2 — R — p1x1 — paxal. (15.6)

{x1,x2} .

The inverse elasticity rule is restricted by the fact that the demand for each good depends
only on the price of that good. This rules out all cross-price effects in demand. meaning
that the goods can be neither substitutes nor complements. When this restriction is
relaxed, a more general tax rule is derived. The general result is called the Ramsey
rule, and it is one of the oldest results in the theory of optimal taxation. If provides a

In this maximization the quantity of labor supply, X0, is determined endogenously by
x1 and x5 from the consumer’s budget constraint, xo = g1x1 + g2X2- . .

" The basic assumption that the demands are independent can be used to write the A:,T

s <$maw aﬂ.umba function g; = ¢; (x;)- Using these demand functions and the ooumE.uoH s |

“ U Bidget constraint to replace xg, We write the first-ordér condition fpr the quantity of ﬁ

- m

|

,_ ,.aomnbvnoc of .the optimal taxes for an ecoriomy with a single consumer and with no
f €quity considerations.

good i:
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To derive the Ramsey rule, it is necessary to change from choosing the optimal
namﬂma@m to choosing the taxes. Assume that there are just two consumption goods in
order to simplify the notation, and let the demand function for good i be x; = x; (q)
where ¢ = g1, g2. The fact that the prices of all the commodities enter this demand
—~function shows-that.the full range..of interactions between the demands and prices
are allowed. Using these demand functions, the preferences of the consumer can be

written as

U = U(xo(q)  x1(q) , x2(9))-
“The optimal-commodity taxes df¢ thiose thatgive the highiest level of utility to the

consumer, whileensuring that the-government reaches its revenue target of R > 0.

The government’s problem in choosing the tax rates can then be summarized by the

(15.10)

Lagrangean
2
max L =U (x0(q) %1 (@), %2 (@) + 2| )iz (@) — R |, (15.11)

{t1,12) =1

where it is recalled that gi'= pi +6: Umwonommm&am (15:11) with respect to the tax on
good k, we have the first-order necessary condition R

2 2
oL . ox; 0x;
Z=NU A+ Yy ti— | =0.
oty - M Yagr ¢ ) M fage |
This first-order conditio
first step is to note that the budget constraint of the consumer is

(15.12)

n needs some B“&%Ewmow to place it in the form we want. The

q1x1 (q) + q2x2 () = x0 (9)- - (15.13)

Any change in price of good k must result in demands that still-satisfy this constraint

so that- -
0x ox 9x,

Gk gt fm = (15.14)
gk 9qk 9qk

In addition the conditions for optimal consumer choice are Uy =-—a and Ul = ag;.

Using these optimality conditions and (15 .14), we rewrite the first-order condition for

the optimal tax, (15.12), as
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2
axp = A §+M:w\m ) <
g (15.15)

i=]

Notice ho i —_—
- MM &5 first-order condition involves quantities rather than the prices th,
e e inverse elasticity: Eﬁ.&ﬁm&mmqgmgygﬁ. £15:15) Becomes at ap-

HN o sem
Yoan Xf.
o A (15.16)

i=1

v HFG next MHOU HE.QHO Q@HHCNDOE 18 to QHHHm;Ow Awuﬂlm_.ﬁﬁm@,O@:mﬁqu ggOU UH ONWm Q-W
OU.E#W@FU QOBNEQ nto.the Income-and mﬂdmgﬁﬁmOsuﬂﬁmﬁoﬁum. H:H0,0MH.@Oﬁ of an increase n
HT@ price of WOOQ N CUOE the QGHme.ﬁQ HOH OQOOQ L1S Q@ﬁ@u mined U% Q—O MMCHmWw OQCNQOD as

0x; ox;

mll = 0ik — Xp——, .
% oI (15.17)

where S is th ituti e price chang
ik e substitution effect of the price change (the move around an indiff
er-

€nce curve) and —Xk 57 18 HTO mcome OMMOOH of Q~® price O:NEQO 1 Qﬂﬂcﬁﬂw MCH:ﬁcmc:w
v a7 S A

~ 7 meome)- Substitutifig from (15.17) into (15:16) gives

2

Mm T;lbﬁllgﬂlﬁ @ .
4 PR (15.18)

=1

m . 15 % 5 . F: 0 .
Q A . mv 1S n P. y g
uation 1 OW s1m; :mﬂa b, €Xtractin the common MNOﬁOH Xk SUHO: wHOHQm

= 2
MD.M.;.HI HIWI N.@ TR e g
pILEs w (15.19)

il i=1

e ... . The substituti : .
Pstitution effect of a change in the price of good i on the demand for good £
S S €X-

This symmetry pro R
. perty implies S; = S;z., whi
give the expression e = Stk» Which can be used to rearrange (15.19) to

D Sk =—0x, o
A - (15.20)




.... the optimal tax system should be such that the compe
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where § = T —%— Mwu_ N.N.Eg is a positive constant. Equation (15.20) is the Ram-
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3l
sey rule describing a system of optimal commuodity taxes and an equation of this form

must hold for all goods, k=1, ..., n.
The optimal tax rule described by (15.20) can be used in two ways. If the details

" of the econoriy are specified (theutility function and production parameters), then the

actual tax rates can be calculated. Naturally the precise valués would be a function of the

structure chosen. Although this is the gigection that heads toward practical application

of the theory (and more is said later), it is not the route that will be currently taken. The
second use of the rule is to derive some general conclusions about the determinants of tax
rates. This is done by analyzing and understanding the different components of (15.20).
"o proceed with this, the focus on the typical g fsmaintained. Recall that a
substitution term measures the change in demand with utility held constant. Demand
defined in this way is termed compensated demand. Now begin in an initial position
with no taxes. From this point the tax #; is the change in the tax rate on good ;. Then 7; Sii
is a first-order approximation to the change in compensated demand for good k due to
the introduction of the tax #;. If the taxes are small, this will be a good approximation
to the actual change. Extending this argument t0 take account of the full set of taxes, it
follows that MwnH ; Sgi 1s an approximation to the total change in compensated demand
.@ﬂmoo& k due to the introduction of the tax system from the initial no-tax position.
In employing this approximation, the Ramsey rule can be interpreted as saying that
and for each good is
efore-tax positiqn. This is the standard

reduced in.the.same proportion relati
interpretation of the Ramsey rule. .

The importance of this observation is reinforced when it is set mmﬁmmﬁ the alternative,
but incorrect, argument that the optimal tax system should raise the prices of all goods
by the same proportion in order to minimize the distortion caused by the tax system.
This is shown by the Ramsey rule to be false. é hat the Ramsey rule says is that it is
the distortion in terms of quantities, rather than prices, that should be minimized. Since
it is the level of consumption that actually determines utility, it is not surprising that
what happens to prices is secondary to what happens to quantities. Prices only matter
so far as they determine demands.

Although the actual tax rates are only implicit in the Ramsey rule, some general
comments can still be made. By the approximation interpretation, the rule suggests that
as the proportional reduction in noB@.anmmmma demand must be the same for all goods,
and those goods whose demand is unresponsive to price changes must bear higher taxes
in order to achieve the same reduction. Although broadly cortect, this statement can

TR T eI

521

Chapter 15: Commodity Taxation

only be completely justified when all cross-price effects are accounted for, One simple
case that overcomes this difficulty is that in which there are no cross-price effects among
the taxed goods. This is the special case that led to the inverse elasticity rule. )

WQEBEW to the general case, goods that are unresponsive to price changes are
typically necessities such as food.and housing. Consequently using the Ramsey rule
leads to a tax system that bears most heavily on necessities. In contrast, the lowest tax

rates would fall on luxurjes. _w mE into practice, such a tax structure would involve low-

,Eoowa co tely larger fractions of their Incomes in taxes
relative to

ers. The inequitable nature of this is simply a reflection
of the single-consumer assumption: the optimization does not involve equity and the
solution reflects only efficiency criteria. .,

The single-consumer framework is not accurate as a description of reality, and it
leads to an outcome that is unacceptable on equity grounds. The value of the Ramsey
rule therefore arises primarily through the framework and method of analysis it intro-
duces. This can easily be generalized to more relevant settings. It shows how taxes
are determined by ﬂnmagok considerations and hence %.<,am a baseline from which to
Jjudge the effects of Introducing equity. v

15.6 Equity Considerations~ - ) SRR T o

-

H.w@ lack of equity in the tax structure determined by the Ramsey rule is inevitable
ng its single-consumer basis. The introduction-of further consumers who differ in
ncomes and preferences makes it possible to see how equity can affect the conclusions.
Although the method that is now discussed can cope with any number of consumers
it is sufficient to consider just two. Restricting the number in this way has the merit om.
making the analysis especially transparent. ,

Consider Eo§0505< that consists of two consumers. Each consumer i, h = 1,
2, is described by their (indirect) utility function

Ut =UMxt @), 5l (@), 5} @) (15.21)

These utility functions may vary between the consumiers. Labor remains the untaxed
numeraire, and all consumers supply orily the siriglé form of labor service.
The government revenue constraint is now given by

2 2 .
=N ‘4.l i 2 :
R = .Mw&. @+ _nx? (), (15.22)
i= i=1 .
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Table 6.1
Prices and quantities

Private good Public good
Different

Price ' Same
Quantity Different Same

The idea of personalized pricing can be captured by assuming that the government
announces the share of the cost of the public good that each consumer must bear. For
example, it may say that each of two consumers must pay half the cost of the public
moou./wminm heard the announcement of these shares, the consumers then state how
much of the public good they wish to have supplied. If they both wish to have the
same level, then that level is supplied. If their wishes differ, the shares are adjusted
and the process repeated. The adjustment continues until shares are reached at which
both wish to have the same uantity. This final point is called a:Lindahl equilibrium.
It can easily be seen how this mechanism overcomes the two sources of inefficiency.
The fact that the consumers only pay & share of the cost reduces the perceived unit price
of the public good. Hence the private cost appears lower, and the consumers increase
their demands for the public good. Additionally the shares can be tailored to match
the individual valuations.

To make this reasoning concrete, let the share of the public good that has to paid by
consumer & be denoted z#. The scheme must be self-financing, so, with two consumers,
7l 4+72 = 1. Now let G" denote the quantity of the public good that household ~ would
choose to have provided when faced with the budget constraint

<t + Gt = M". . (6.11)

The Lindahl equilibrium shares {z!, 72} are found when G! = G2. The reason why
efficiency is attained can be seen in the illustration of the Lindahl equilibrium in figure
6.7. The indifference curves reflect preferences Over levels of the public good and
shares in the cost. The shape of these captures the fact that each consumer prefers
more of the public good but dislikes an increased share. The highest indifference curve
for consumer 1 is to the northwest and the highest for consumer 2 to the northeast.
Maximizing utility for a given share (which gives a vertical line in the figure) achieves
the highest level of utility where the indifference curve is vertical. Below this point the
consumer is willing to pay a higher share for more public good, and above it is just the

other way around. Hence the indifference eurves-are backward-bending. The Lindahl
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QH
Q*
Reaction Reacti
of2 o MWQDOD
T — «—1?
Figure 6.7
Lindahl equilibrium

reaction %::n:.o.:.q are then formed as the loci of the vertical points of the indifference

ncmwn. The o@E.EﬁEB requires that both consumers demand the same level of the

WM .oa.mmOaw this occurs at the intersection of the reactions funcfions. At this point
e indifference curves of the two consumiérs” aré tangential e

th fer L . are tangential and th ilibrium 1i

Pareto-efficient. S ERTEE st
To derive the efficiency result formally, note that utility is given by the function

Ut QS» — "GP, G"). The first ..
) . -ords . . .
aoodis v er nod&ﬂom for the orﬂo.m 9“. msya .@;EEQ omn_&:o

ug
= Nﬂ =
ur = h=1,2. (6.12)
Summing these conditions for the two consumers yields
1
QQ e QN “NENNMH MR 2 1 2
]Qm IQm = Gx TMRSG, =1 +t" =1 (6.13)

Hgmw..ﬁo Samuelson H&n for the economy, and it establishes that the equilibrium
is efficient. The personalized prices equate the individual valuations of the supply of

¢ goods to Fo cost of production in a way that uniform pricing cannot. They also
correct for the-divergence between private and-social benefits.




