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"We are still a long way from having 
an intuition for resource allocation 
questions in economies with distorting 
taxes which parallels the level of intui- 
tion in first-best economies." 

Peter Diamond [p. 342] 

The theory of optimal commodity taxa- 
tion has been elaborated and refined in re- 
cent years by a long list of notable contribu- 
tors. There are, however, certain areas that 
need extension and clarification. Much of 
the discussion of optimal tax rules has 
focused on the case of an economy with a 
single consumer or many identical con- 
sumers. The restriction to a single consumer 
is particularly serious, because certain re- 
sults appearing with great regularity in the 
literature are not generally valid in the 
many-consumer case. The more careful 
studies emphasize this point.' Manifestly, 
consumers are not identical, and the ques- 
tion arises whether we have learned, or ever 
could learn, anything really interesting by 
studying optimal taxation under this as- 
sumption. It is clearly important to under- 

stand why the many-consumer case is dif- 
ferent. 

-In this paper I shall examine in detail 
two tax rules which have appeared in a 
number of writings on optimal taxation. 
One well-known rule states that the ratio of 
the additional revenue obtained by a unit 
increase in the tax on a commodity to the 
quantity of the commodity should be the 
same for all commodities. Another rule, due 
to Ramsey, states that taxes should induce 
(approximately) equal percentage reduc- 
tions in compensated demand for all com- 
modities. Both of these rules are valid in the 
identical-consumer case; neither is generally 
valid in the many-consumer case. A major 
purpose of the discussion below is to study 
the implications of two restrictions that can 
be imposed on the social welfare function, 
each of which might be considered a for- 
malization of the idea of "distributional 
neutrality." One of these (simple neutrality) 
states that the marginal social utility of con- 
sumption of the numeraire good (i.e., the 
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is responsible for remaining errors. 

' Among those who have explicitly assumed identical 
consumers are Frank Ramsey in his pioneering work, 
Avinash Dixit, Joseph Stiglitz and Partha Dasgupta, 
Anthony Atkinson and Stiglitz (1972), Agnar Sandmo 
(1974), and Atkinson and Nicholas Stern. William 
Baumol and David Bradford are not explicit on the 
point, but their results in fact hold (generally) only in 
the case of identical consumers. Dasgupta and Stiglitz, 
James Mirrlees (1972), and Frank Hahn discuss the 
case of nonidentical consumers, but only in regard to 
the problem of profit taxation and production effi- 
ciency-matters which I will not discuss here. The 
many-person commodity tax problem was treated by 
Marcel Boiteux in his classic 1956 paper. Boiteux, it 
should be noted, did assume that income can be cost- 
lessly redistributed in lump sum fashion. This work 
was introduced to English-language economists by 
Jacques Dreze, who explicitly draws attention to the 

role of redistributive transfers in the Boiteux analysis. 
This point was not lost on Herbert Mohring, who es- 
sentially develops the "Ramsey rule" for many con- 
sumers by bringing redistribution directly into the 
welfare-maximization problem. Martin Feldstein and 
H.A. John Green also derive the Ramsey rule with 
many consumers; they impose a distributional assump- 
tion and an assumption about Engel curves, discussed 
below in fn. 2. Diamond and Mirrlees present opti- 
mal tax formulae for nonidentical consumers in their 
joint paper, and both have taken up the many-con- 
sumer problem again in separate. papers (Mirrlees, 
1975, and Diamond). Their approach differs from that 
taken here in that they do not analyze the reasons 
why the many-consumer formulae diverge from those 
encountered in the identical-consumer case. The spirit 
of the Mirrlees paper is in some respects similar to 
that of the present discussion, however. (See fn. 7 be- 
low.) Finally, a number of very recent articles have ex- 
pressed concern with the usual restriction to the single- 
consumer case, and have emphasized that distributional 
issues must somehow be dealt with in the study of 
commodity taxation. See Richard Musgrave, Sandmo 
(1976), and Atkinson and Stiglitz (1976). 
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derivative of the welfare function with re- 
spect to the household's consumption of 
that good) is the same for all consumers. If 
one imposes this restriction on the welfare 
function, the first of the tax rules mentioned 
above will hold in the many-consumer case 
(Proposition 1), but the second will not 
(Proposition 2). The second neutrality as- 
sumption (extended neutrality) that might 
be imposed is that the marginal social utility 
of income (the change in social welfare asso- 
ciated with a one dollar increase in a house- 
hold's before-tax income) is the same for all 
consumers. Under the assumption of ex- 
tended neutrality, the first tax rule men- 
tioned above is not optimal in the many- 
consumer case (Proposition 3), while the 
Ramsey rule is (Proposition 4). 

Since these neutrality assumptions are 
assumptions about the specific welfare func- 
tion being used, one cannot legitimately 
assume that both of these restrictions simul- 
taneously hold. However, if one invokes the 
simple neutrality assumption, it turns out 
that a knowledge of the (potentially em- 
pirically discoverable) income derivatives of 
the household demand functions would be 
sufficient information to compute a lump 
sum redistribution of pretax income which, 
if actually performed, would lead to the 
satisfaction of the extended neutrality 
assumption. Should this be done, then ob- 
viously both tax rules stated above will be 
optimal (Proposition 5). If this redistribu- 
tion is not actually carried out, however, 
both tax rules cannot simultaneously hold. 
This shows, as already suggested, that the 
single-consumer case differs fundamentally 
from the far more relevant many-consumer 
situation. 

The paper is organized as follows. The 
first section introduces the model and pre- 
sents a general many-person tax rule. In 
Section II, I first derive the two tax rules 
for the single-consumer case. Next the prin- 
cipal results on the extension of the two 
rules to the many-person economy are pre- 
sented, along with some comments on the 
methodology of this and other studies of 
the optimal taxation problem. Some brief 
concluding remarks are found in Section 
III. 

I. The Model and the Optimal 
Taxation Problem 

The framework for analysis of optimal 
tax problems is now quite familiar, so the 
model can be presented very briefly. In the 
economy discussed here there are H house- 
holds (h = 1, ..., H), a private production 
sector (distinguished by the superscript f), 
and a public production sector (superscript 
g). The government carries out productive 
activities because it is responsible for public 
good provision. Like other productive 
units, it purchases its inputs; this creates 
the need for taxation. Here we shall neglect 
the problem of optimal public good provi- 
sion, and assume simply that the govern- 
ment has exogenously fixed private good 
inputs, measured negatively in the net out- 
put vector yg = (yg), where -yg is the 
amount used of the ith private good (i = O, 

1,. . . , n). 
The private production sector is assumed 

perfectly competitive and operates subject 
to the overall technology constraint 

n 

(1) ? if Y}' < 0 
i=0 

where every component of o-f (0i) is 
constant and strictly positive, and yf 
(yif) is the aggregate net output vector 
(with yi < 0 for a factor i). Maximized pro- 
fits will thus be zero in equilibrium. Note 
for future reference that if p (pi) is the 
price vector facing producers, profit max- 
imization implies that 

(2) Pi = If i,k=O,l,...,n 
Pk Xk 

Note that these relative prices will be in- 
variant due to the constancy of of. 

Let xh (xe) denote the net consump- 
tion vector for household h, where vi t 0 
as i is a commodity demanded or supplied. 
Preferences are represented by strictly 
quasi-concave differentiable utility func- 
tions uh(xh). Let q (qi) denote the vector 
of consumer prices; we have q = p + t 
where t (ti) is the vector of commodity 
taxes. Households select consumption 
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vectors which maximize utility subject to 
budget constraints 

(3) qxh = 0 

The absence of a term on the right-hand 
side of (3) reflects the absence of lump sum 
taxes and subsidies, and of private sector 
profits. Utility maximization yields the 
household's demand vector as a function of 
prices and fixed income P (which, as just 
noted, is zero). Let 

vh ( q,I) uh (xh [ q,I]) 

be the indirect utility function for h. It satis- 
fies Roy's formula, 

h 

(4) Vk h 

where Vk - d/dqk, and v, -vh/dh, the 
marginal utility of income. 

The government attempts to maximize 
the social welfare function W(vW, ..., vH) by 
a proper choice of consumer prices and pro- 
ducer prices. (Optimal taxes are thus de- 
termined implicitly.) In doing this it is con- 
strained to obtain the necessary inputs for 
public good provision y g, subject to the 
condition that markets clear. Let X, 

4 be the market demand for good i, 
with X (Xi). Then market clearing re- 
quires that 

(5) Xi= y + y i=O,I,....,.n 

The government's budget must also be 
balanced. Its revenues are tX, while its ex- 
penditures are -pyg. Hence budget balance 
requires that 

(6) ~ tX +py9= 0 

But if all households satisfy their budget 
constraints, if maximized profits are zero, 
and if all markets clear, (6) will auto- 
matically be satisfied. Hence (6) is a re- 
dundant constraint. Note also that if p and 
q are vectors of producer and consumer 
prices that satisfy all of the constraints, so 
are ap and f3q for any positive a and fA, not 
necessarily equal. Therefore it is possible to 
normalize both price systems; let us suppose 
that this is done to achieve qo = po = 1. 
This implies, of course, that to = 0. 

Finally, rather than have the government 
actually choose producer prices, it is for- 
mally convenient to have it select a sup- 
ply vector for the private sector directly; the 
producer prices that could be used to sup- 
port this output vector will then be given by 
the relations (2). It then becomes necessary, 
however, to append the private production 
function (1) as a constraint. 

The Lagrangian can now be formulated: 
n 

L = W(1vh1) + pi(y{ + y - Xi) 
i=O 

Xff fyf 

The first-order conditions are that 
n 

(7a) - _ Wh-ZE Pi2 - =O d qk h i=O aqk 

(7b) f k k 
ay k 

k 0= 1X, O n 

where Wh = a W/avh, of course. 
From (7b) and (2), pi/po = pi; substitu- 

tion from (4) into (7a) thus yields 

-E -'V4 4Xk =P 
h Po aqk 

Differentiating the sum of all the budget 
constraints (3) with respect to qk and sub- 
stituting, we have 

(8 ) E hIxk t - + Xk 
h Po a qk 

With producer prices constant (from (2)), 
dtk = dqk, so that (8) becomes 

(9) Z W 
k = t-X d(tX) 

h Po a tk a tk 

Equation (9) will serve as a starting point 
for further derivations. 

II. Sufficient Conditions for 
Two Optimal Tax Rules 

While (9) is a general many-person tax 
rule, it is not expressible as one of the 
frequently encountered formulae of the sin- 
gle-consumer model, as it stands. Let me 
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now state formally the two common tax 
rules alluded to earlier: 

Optimal Tax Rule 1 (Marginal revenue 
proportionality): For every commodity, the 
ratio of the marginal tax revenues asso- 
ciated with a marginal increase in the tax 
rate on the commodity to the quantity of 
the commodity purchased is the same; that 
iS, 

d(tX)/dOt, d (tX)/dtk i,k = 1, ... n 
xi Xk 

Optimal Tax Rule 2 (Ramsey rule): For 
all commodities, the percentage reduction 
in demand (along the compensated demand 
curve) due to taxation is (approximately) 
the same. 

A. Results for a Single Consumer 

Before going on to discuss these rules in 
a many-person context, it may be helpful to 
present a brief derivation for the single-con- 
sumer case. If there is only one consumer, 
(9) is simplified by eliminating the social 
welfare function and by identifying indi- 
vidual and market quantities: 

(10) Vi Xk = d(tX) 
Po dtk 

Clearly, division by Xk yields the marginal 
revenue proportionality rule. 

Next, using the Slutsky relation for the 
derivative of a demand function with re- 
spect to a tax rate (= derivative with respect 
to a consumer price, producer price con- 
stant), namely, 

(11) OX1 a Xi akxi 
a tk a tk u- dI 

equation (10) yields 
n 

VI X=X? ti23 aX Xk = Xk + E i d -Xkt- 
Po i=O a tk W ai 

Using the symmetry of the substitution 
terms (i.e., (DXi/Dtk)i = (dXk/Dt,)a) and 
rearranging, we have 

VI -1 + t dx =E t D -Xk 
Po, DI i=O Xk Dti W 

The right-hand side of this expression is the 
(approximate) percentage reduction in 
(compensated) demand for commodity k 
due to taxation. Since the left-hand side is 
independent of k, we see that this percent- 
age reduction is the same for all commodi- 
ties: the Ramsey rule. Thus both tax rules 
are valid and equivalent characterizations 
of the optimal tax structure for a single- 
consumer economy. 

B. The Many-Person Case: 
Simple Neutrality 

From one perspective, the rest of this 
paper is devoted to the task of finding con- 
ditions under which the above tax rules ob- 
tain in a many-consumer economy. These 
conditions will take the form of restrictions 
on the social welfare function W, which 
(roughly speaking) state that the distribu- 
tion of welfare is in some sense equitable. 
As in so many other cases, there is a tre- 
mendous gain in the sharpness of analytical 
results when one assumes away the distribu- 
tional problem and focuses (insofar as 
possible, and not necessarily without am- 
biguity) on the efficiency issues in isolation. 
I shall discuss the legitimacy of this ap- 
proach later. 

One interesting assumption that will be 
used below states that the marginal social 
utility of consumption of the numeraire 
good is the same for every household. I 
shall call this the "simple assumption of 
distributional neutrality." 

ASSUMPTION 1 (simple neutrality): WhU0 
is the same for all h; that is, 

0hu - for h = 1, . .., H 
Note that 

n aIXh n LaXh hl = 
h 

U ih 
h 
hoEq h=U 

It will be more convenient to use Assump- 
tion 1 in the marginal utility of income form 

(12) WhVI- 

This is one possible characterization of 
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neutrality, but it is not the only one, as we 
shall see below. For the moment, however, 
let us restrict our attention to Assump- 
tion 1, using it to demonstrate two proposi- 
tions: first, that the simple neutrality as- 
sumption is sufficient to establish the 
optimality of the marginal revenue propor- 
tionality rule; second, that simple neutrality 
is not sufficient to establish the Ramsey 
rule. The fact that this second rule does not 
generally hold under simple neutrality 
motivates the search for another definition 
of neutrality. 

Beginning with the general optimal tax 
rule (9), it is a short step to the marginal 
revenue proportionality rule under Assump- 
tion 1, for substituting (12) into (9), minor 
rearrangement yields 

t9(tX)/dtk _ 8 k n 
Xk Po 

But this is precisely Optimal Tax Rule 1. 

PROPOSITION 1: Under the simple as- 
sumption of neutrality, the marginal revenue 
proportionality rule is optimal in the many- 
consumer case. 

On the other hand, using the Slutsky 
equation (11) and the neutrality condition 
(12) in (9) produces 

n 

(13) f- Xk = ti-l 
Po i=o atk I 

- t Xk - Ih) + Xk 

where aXi/8tk I a is the sum of the price de- 
rivatives of the compensated demand func- 
tions. 

Rearranging (13), using the symmetry of 
the substitution terms, one has 

n 

(14) E ZtiX a _ -1 
i=o Xk dti u Po 

+ E dtxk 
h Xk a'I1 

The left-hand side of (14) is the percent- 

age reduction in demand along the com- 
pensated demand for good k. Observe 
that the right-hand side of (14) will vary 
from commodity to commodity (i.e., will 
vary with k) because the share of commod- 
ity k consumed by h, x/Xkh will vary with 
k; hence, the weights attached to the terms 
atXh/aIh will vary. Moreover, if income de- 
rivatives of demand vary from consumer to 
consumer, as one would expect, these latter 
terms will all be different as well. Hence, 
only in the special case where each house- 
hold consumes the same fraction of the 
aggregate amount of each commodity and/ 
or has identical income derivatives of de- 
mand, as would be the case with a single 
consumer or many identical consumers, will 
the Ramsey rule be valid.2 

PROPOSITION 2: Under Assumption 1, 
the Ramsey rule is not generally valid in the 
many-consumer case. 

C. An Alternative Neutrality Concept and 
the Methodology of Optimal Tax Analysis 

As mentioned above, Assumption I does 
not imply that the welfare maximizer would 
not, if possible, carry out lump sum redis- 
tribution among households. To see this, 
suppose that although all net government 
expenditures (i.e., expenditures for public 
good provision) must be commodity tax 
financed, so that the balanced budget con- 
straint (6) continues to hold, the govern- 
ment is nevertheless permitted to distribute 

2Feldstein and Green arrive at the Ramsey rule by 
in effect imposing Assumption 1 (since the Feldstein- 
Green "distributional characteristic" is the same for 
every commodity in this case), and by further impos- 
ing the Gorman-Nataf condition that the Engel curves 
for all individuals are parallel straight lines. To see 
this result, note that the latter condition implies that 
for each i, qi(8xi / aIh) is the same for all h. But then 

(qi - pi)(ax/ aIh) = ti(axh /Ih) = vi is the same for 
all h. Substituting in 2;cja for the last term on the right- 
hand side of (14) produces an expression independent 
of k, the Ramsey rule. I am concerned here with the 
general many-person problem, however, and do not 
wish to impose such restrictions on consumer be- 
havior. 



894 THE AMERICAN ECONOMIC REVIEW DECEMBER 1977 

to each household a lump sum amount of 
the numeraire commodity, sA; this will be 
negative for some households (correspond- 
ing to a lump sum tax). It is required that 
the sum of all these be zero, that is, 

(15) 
h 

5=o 
h 

Thus one can imagine that the government 
is allowed to determine the initial distribu- 
tion of income via costless lump sum trans- 
fers; once this is done, it is restricted to use 
commodity taxation to achieve a net trans- 
fer of resources from the private to the pub- 
lic sector. In this situation, the household's 
budget constraint would become 

(16) qxh = 

Note that dvh/ds0 -4, Ox /s I 
etc. 

In setting up the new welfare-maximiza- 
tion problem, it is necessary to add (15) as a 
constraint. The Lagrangian is therefore 

n 

L = W({vh}) + E pi(y +y - Xi) 
i=o 

- _ 0y + 8E so 
h 

The first-order conditions are as before 
(equations'(7)) with the addition of 

(17) Whi4 - ZPi ih + 0 = ? 
i=O 0 

h = 1,...,H 

It would seem reasonable to interpret (1 7) 
as an alternative formulation of the idea of 
"equal social marginal utilities of income"; 
or perhaps the phrase "equal social mar- 
ginal net benefits of income" would be bet- 
ter. Equation (17) says that one equates the 
social marginal utility or benefit of income 
for all households, where this benefit is the 
marginal welfare of the marginal utility of 
income (or consumption) to the household 
less the marginal welfare cost of the addi- 
tional consumption that the household 
would carry out as the result of an addition 
to income. Alternatively, differentiating (16) 

withrespect to sh, one can rewrite (17) as 

WhV Oh xh - + ,: (qi -Pi) I + I = O PO i=o AI 
or 

(18) WhvI +a(txh) - 1-6 
Po aih 

Equation (18) suggests the interpretation 
that if possible the government would 
(ceteris paribus) redistribute income in favor 
of those whose additional spending from 
another dollar of income would generate 
the most additional taxes. 

Obviously equation (18) will typically not 
be satisfied if the government is not per- 
mitted to carry out this ideal redistributive 
scheme. Therefore, to assume that (18) is 
satisfied in the absence of such a scheme is 
an assumption about the welfare function 
W. This assumption has a claim to be con- 
sidered as a formalization of the notion of 
distributional neutrality: if met, the welfare 
maximizer would choose not to carry out 
any lump sum redistribution of income, 
even if empowered to do so. On the other 
hand, we note that equation (18) is not 
equivalent to Assumption 1, simple neu- 
trality. Clearly, WhVl = A for all h neither 
implies, nor is implied by, equation (18). 
Thus, even if one assumes simple neutrality, 
the government would still wish to engage 
in lump sum redistribution, if it could. This 
suggests that (12) may not be the best (and 
certainly is not the only) definition of distri- 
butional neutrality. In attempting to isolate 
and suppress the purely distributional as- 
pects of the problem of optimal commodity 
taxation, then, one might wish to invoke the 
following assumption: 

ASSUMPTION 2 (extended neutrality): 
Even if empowered to do so, the government 
will not carry out lump sum redistribution; 
that is, the welfare function W is such as to 
satisfy equation (18). 

Before going on to indicate the applica- 
tion of Assumption 2, I would like to dis- 
cuss its relationship to Assumption 1, and 
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to raise some troubling methodological 
points. 

First, having motivated Assumption 2 by 
noting that it would be satisfied as a con- 
sequence of lump sum redistributional mea- 
sures, it is useful to reconsider Assump- 
tion 1 from the same perspective. Suppose 
that households possess given consumption 
bundles, and that the government is able to 
redistribute the numeraire good in lump 
sum fashion subject to the condition that no 
household is permitted to trade away from 
its posttransfer consumption bundle. Then 
clearly Assumption 1 will characterize the 
optimal set of transfers. Thus, one can think 
of Assumption 1 as a neutrality assumption 
corresponding to the situation after all 
trades have taken place and markets are 
closed, whereas Assumption 2 characterizes 
distributional neutrality in an ex ante sense, 
allowing for the effects of redistribution on 
the purchases of households.3 

Note that in the absence of commodity 
taxes, all ti's are zero, (18) reduces to (12), 
and the distinction between simple and ex- 
tended neutrality disappears. The possibil- 
ity of two different neutrality concepts de- 
pends essentially on the existence of com- 
modity taxes. 

One immediate objection to either of 
these assumptions is that it is strange to 
suppose that the government can redistrib- 
ute income in lump sufin fashion but cannot 
raise net revenues in a nondistortionary 
way. It would seem that if the government 
could devise optimal lump sum redistribu- 
tions of income, it should be able to avoid 
distortionary taxation altogether. On the 
other hand, one might turn this argument 
around and observe that if the government 
has the ability to compute optimal com- 
modity taxes-if it can impose a tax system 
satisfying condition (9), for example-then 
it should be able to compute optimal lump 
sum taxes. For to raise a given amount of 
revenue in lump sum fashion, the govern- 

ment needs "only" to know the marginal 
social utility of income or consumption (the 
two are the same with lump sum taxes) for 
every consumer, which is clearly less infor- 
mation than is needed for optimal com- 
modity taxes (in the general case). Once 
given a completely specified social welfare 
function which can be used to resolve all 
issues of ethical deservingness, it is possible 
to devise ideal taxes: if it is desired that Paul 
should be made better off at the expense of 
Peter, then tax Peter relatively heavily be- 
cause he is Peter and tax Paul relatively 
lightly because he is Paul. Such taxes are 
unrelated to the economic behavior of the 
individuals and hence lump sum. 

I would conjecture that the discussion of 
optimal commodity taxation has been moti- 
vated by the observation that most widely 
practiced forms of taxation (a) are based on 
the economic behavior of the individual (for 
example, income taxes) and (b) seem to be 
designed, at least in part, to achieve distri- 
butional objectives (for example, many in- 
come tax systems are progressive; income 
supplements of various kinds are usually di- 
rected toward the poor, etc.). The latter 
point suggests that somewhere the ethical 
problems have all been worked out, so that 
a social welfare function exists; lump sum 
taxes would certainly be used to maximize 
this function if feasible; (a) suggests that 
they are not used; hence, lump sum taxes 
are infeasible. 

But why should lump sum taxes be infea- 
sible? Certainly the physical act of taxation 
on a lump sum basis is feasible; on the ad- 
ministrative level, lump sum taxes would 
seem to involve smaller collection costs 
than a complex system of commodity taxa- 
tion.4 And as just noted, the informational 
requirements for optimal lump sum taxa- 
tion are less severe than those for optimal 
commodity taxes. I think it should be clear 
that there is nothing infeasible about opti- 
mal lump sum taxes except the construction 
of the social welfare function needed to 

3I should note here that Diamond also distinguishes 
between the marginal social utilities of income and 
consumption, which underlies the distinction between 
simple and extended neutrality; he does not, however, 
introduce any neutrality assumption. 

4Walter Perrin Heller and Karl Shell have discussed 
the costs of commodity taxation and their implications 
for production efficiency. 



896 THE AMERICAN ECONOMIC REVIEW DECEMBER 1977 

compute them; but then optimal commodity 
taxes may also be infeasible. 

This discussion obviously raises serious 
questions about the whole approach to the 
study of optimal commodity taxation as an 
exercise in social welfare maximization.5 On 
the other hand, setting up a welfare-maxi- 
mization problem does permit one to char- 
acterize the set of Pareto (quasi-) optimal 
tax systems,6 and it may be possible to find 
particular systems which can be imple- 
mented without specific reference to an 
underlying social welfare function. This of- 
fers hope that the welfare-maximization 
technique can be used to obtain relatively 
practicable tax rules which at least permit 
the attainment of Pareto optimality.7 

I would hasten to point out however that 
tax rules which do not explicitly involve the 
social welfare function have at best tenuous 
claims to special attention as ethically 
neutral "efficient" tax rules. Each of the two 
neutrality assumptions introduced above 
leads to a different tax formula, as reference 
to Propositions 1 and 4 (below) will verify; 
which formula, if either, describes the effi- 
cient tax system? Each rule leads to a par- 
ticular point on the Pareto frontier, and 
there is no efficiency basis for choosing be- 
tween them. There is simply no unambigu- 
ous way to segregate the efficiency and dis- 
tributional aspects of the optimal tax 

problem; however much one is tempted to 
apply the intuitive insights derived from the 
study of the single-person economy, they 
are of limited value in the more interesting 
many-person context. 

The foregoing discussion has raised some 
perplexing questions about the proper ap- 
proach to the study of optimal taxation 
problems and about the interpretation of 
certain results. Unfortunately I shall not be 
able to satisfactorily resolve these questions 
here, and in the remainder of this paper, I 
shall proceed uncritically within the stan- 
dard framework. Assumptions 1 and 2 have 
a number of implications which shed some 
light on the critical differences between 
single-consumer and many-consumer econ- 
omies; these should be of interest in them- 
selves, however one feels about their inter- 
pretation in view of the above remarks. 

D. Extended Neutrality and 
Optimal Taxation 

Some of the implications of the simple 
neutrality assumption have already been ex- 
amined and summarized in Propositions 1 
and 2. Let us now exploit the extended neu- 
trality assumption in a similar fashion. 

Substituting from equation (18) into (9), 
and dividing through by Xk yields 

(19) (1 - 0) k 
j(h) 

= (tX)tk 
hXk dh Xk 

which does not reduce to the marginal reve- 
nue proportionality rule because the weight 
xh /Xk that is attached to each term in the 
sum on the left-hand side will depend on k. 
Only if every household purchases the same 
fraction of each commodity or has the same 
income derivatives of demand for all com- 
modities, as would be true with one con- 
sumer or many identical consumers, will 
the extended neutrality assumption be suffi- 
cient to establish Optimal Tax Rule 1.8 This 
demonstrates 

PROPOSITION 3: Under Assumption 2, the 

5Hahn's comments, pp. 105-06, are particularly to 
the point here. 

6Since Wh > 0 for all h, any tax system satisfying the 
general condition (9) must be Pareto optimal. (These 
are second best optima, of course.) The selection of a 
particular W function singles out one of the points 
along the Pareto frontier as best; as we vary the form 
of the welfare function, we trace out what Paul 
Samuelson would call the utility-feasibility frontier. 

7As Hahn has said, "Optimum tax formulas are 
either guides to action or nothing at all" (p. 106). Will 
tax rules that depend on the partial derivatives of a 
social welfare function ever be suitable guides to ac- 
tion? In this regard compare the remarks of Mirrlees 
in discussing his two-class rule: "The particular appeal 
of the result is that it does not refer to the relative so- 
cial marginal utilities of the two classes" (1975, p. 30). 
Diamond's rule-"the change in aggregate compen- 
sated quantity demanded is proportional to the covari- 
ance between individual quantities demanded and so- 
cial marginal utilities of income" (p. 335)-though 
perhaps simpler in form than other statements of the 
general many-person rule, does not appear to lend 
itself to ready application. 

8See (14) above. Note that the Gorman-Nataf con- 
dition of fn. 2 will again do the trick; making the 
appropriate substitution in the left-hand side of (19) 
gives an expression independent of k. 
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marginal revenue proportionality rule is not 
valid in the general many-person case. 

Next, using the Slutsky equation in the 
right-hand side of (19), we have 

- 0- X d(tX) 
hd Xk 0tIh 

i=O Xk atk |u h Xk ajIh 

By virtue of the symmetry of the substitu- 
tion terms, 

(20) E = _ 
i=O Xk ati u 

Thus we have demonstrated 

PROPOSITION 4: Under Assumption 2, the 
Ramsey rule is optimal in the many-person 
case. 

To digress momentarily, it is interesting 
to note from (20) that the percentage reduc- 
tion in demand along the compensated de- 
mand curve should equal the negative of the 
Lagrange multiplier for the constraint (15). 
In general, a Lagrange multiplier shows the 
marginal effect on the objective function of 
a slight easing of the associated constraint;9 
in the present case, this means that 0 is the 
marginal welfare associated with a one dol- 
lar increase (from zero) of the amount of 
net revenues raised via lump sum taxes. It is 
the "distortion" of commodity taxes that 
causes the divergence from the first best 
situation, and so it is not surprising to find 
a relationship between changes in demand 
and the welfare cost of commodity taxes; 
but, intuitively, it is not clear that one 
would expect to find this precise relation- 
ship. In any case, the result would seem to 
be sufficiently striking to merit special men- 
tion. 10 

PROPOSITION 4': Under Assumption 2, 

the percentage reduction in demand along the 
compensated demand curves is equal to minus 
the welfare gain associated with a marginal 
increase in the amount of net revenues that 
may be raised via lump sum taxes. 

Finally, suppose that one invokes both 
Assumptions 1 and 2. Of course, both of 
these cannot hold as assumptions about the 
welfare function, since each would specify a 
different function. Rather, one can think of 
assuming simple neutrality and then (in line 
with our earlier remarks) actually carrying 
out a pretax redistribution of income so as 
to achieve the satisfaction of (18). In this 
situation, the following result can easily be 
established: 

PROPOSITION 5: When both Assumptions 
I and 2 hold, both the marginal revenue pro- 
portionality and Ramsey rules are optimal 
(and equivalent) in the general many-con- 
sumer case. 

III. Conclusion 

The major objective of this paper has 
been to analyze the problem of optimal tax- 
ation in a many-consumer economy, to see 
whether and under what circumstances cer- 
tain familiar results from the single-con- 
sumer case apply in this more interesting 
context. One might expect, perhaps, that 
the set of such circumstances is empty due 
to the inherent complexities introduced by 
nonhomogeneous tastes. Alternatively, one 
might think that the restriction to a single 
consumer has been imposed in an attempt 
to analyze the efficiency aspects of the opti- 
mal tax problem, leaving aside the equity or 
distributional issues. As we have seen, the 
latter view is more nearly the correct one: 
under certain purely distributional assump- 
tions, the standard one-consumer results do 
apply in the many-person case. To be more 
precise, both the marginal revenue propor- 
tionality and Ramsey rules will result in 
Pareto (quasi-) optimal allocations, given 
that commodity taxes must be used for rais- 
ing revenues. However, there is no efficiency 
criterion for choosing between these two 
rules, nor is there any reason to believe that 
either will reslidt in n nnrtioi1l'lar1 {1.u--vk 

9See, for example, Michael Intriligator, pp. 36-38, 
60-62. 

10Atkinson and Stern recognize that 0 is the mar- 
ginal welfare gain associated with an increase in net 
lump sum revenues (see their Appendix, pp. 126-27). 
However, they do not appear to notice the connection 
with the Ramsey rule. 
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allocation (defining "desirable" in terms of 
some ethical criterion). 

Indeed, distributional questions are really 
of the essence of the commodity taxation 
problem. After all, if one were merely con- 
cerned to achieve a Pareto optimum, one 
could dispense with commodity taxes alto- 
gether: a uniform head tax ensures a distor- 
tionless first best optimum. Thus the real 
relevance of the frequently cited proposi- 
tions of the efficiency-oriented single-person 
model remains obscure. Moreover, as my 
earlier remarks indicate, the incorporation 
of the distributional aspects of the problem 
in the familiar social welfare function may 
also leave no natural motivation for the in- 
troduction of commodity taxes. Perhaps the 
whole approach to the study of optimal 
commodity taxation as an exercise in social 
welfare maximization of the usual type is 
due for reconsideration. 
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