SECTION V
TAXATION

(S)
TIIE PURE THEORY OF TAXATION

[Tuais article, published in the EcoNomic Jounrnai, 1897,
discusses the incidence of taxes, and the criterion of a good tax
system, the rule according to which the burden of taxation ought
to be distributed among the tax-payers. TFor the first purpose
there is introduced a new classification formed by four dicho-
tomic cross divisions. The leading case defined by the first, or
positive, attribute of each division is, contrary to classical tradi-
tion, international trade, including dcalings among non-com-
peting groups within the same country. The incidence of taxa-
tion in this case having heen already considered generally
(Scet. IV.), there are here discussed only special cases. One such
oceurs when there ig perfeet inelasticity on one side of the market,
or even on both. Other peculiar cases arise when commodities
are correlated in respect of Consumption or Production. The genus
correlation includes two species, ““rivals’’ or mutual substitutes,
when an increase in the posscssion of one renders the possession
of the other less desirable, or an increase in the production of one
renders the production of the other more difficult; and ¢ comple-
mentary *’ articles with converse propertics. Itis shown that (even
in a regime of competition) when demand and production are
complementary, a tax on one may cause the price of either
article to fall; with advantage to the consumers as a whole.
It might have been added that if the commodities are rivals
both in production and consumption, a tax on one may cause
the price of both to fall. This curiosun does not depend on a
change in the marginal value of moncy. The ordinary as-
sumption that the total utility of consumption and cost of
production is measurcd by money of stable value is throughout
retained.  Corresponding to the last-named paradox is the
incident that when both supply and demand are rival, the
producers may benefit by the imposition of a tax. Both prices

may be raised; that of tho taxed article to an oxtent in
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64 TAXATION

excess of the tax. A somewhat different paradox—a tax on
both commodities (correlated as partial substitutes for each
other) benefiting the producers of one of them—is instanced in
the text. The instance is furnished by house rent; a topic
which is treated at length as illustrating the effects of taxation
where mobility of capital and labour acts. The effects of an
impost like the Inhabited House Duty vary greatly with the
length of the period under consideration.

Monopoly is treated on much the same lines as, but in less
technical terms than, in the article of the same date (1797) in
the Giornale (above, B.).

The curiosa of the subjects are treated more fully there and
in subsequent Papers (see Index, sub voce *“ Paradox ). Attention
is called to a peculiar species of semi-monopoly. As mentioned
above (D), it is onc of the concrete cases in which differential
prices may prove advantageous to both consumers and producers.

In the latter part of tho article there is advocated as the
criterion of good taxation, minimum aggregate sacrifice, distin-
guished from equal sacrifice in the obvious sense of the term,
or proportional sacrifice, as the peculiar conception of Pro-
fessor Seligman and Cohen-Stuart may be called.

The principle of minimum sacrifice is now very generally
accepted, praised by Cannan, and used by Marshall (see Economio
JOURNAL, 1921, p. 350, and 1917, p. 407). Professor T. N. Carver,
who was the first to propound this dectrine, has exhibited its
application with convincing clearness in his last work, National
Economy.]

The science of taxation comprises two subjects to which the
character of pure theory may be ascribed : the laws of incidence,
and the principle of equal sacrifice.

The first subject presents a varietyof distinet cases demarcated
by several cross divisions. Of these divisions the following four
appear to me the most important for the purposes of theory :—

Either (A) all the transactions® under consideration are
exposed to competition; or (a) among the parties with whom
we are concerned there is at least one monopolist.2

* Isupposein each case partics to an exchange, the play of demand end supply.
Taxation in a regime of socialism or of slavery is not considered.

2 I understand by a monopolist an individual, or & combination, having the sole
control of an article of exchange, and dealing with it solely in the intorcst of the
monopolist. I agree with Professor Walras in thinking that much confusion has
been caused by oxtending the term to cases in which a commodity absolutely
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Either (B) all the products with which we are concerned
obey the law of increasing cost; or (b) some do not.t

Either (C) the mobility of capital and labour 2 is not taken
account of, or (¢) exists and is taken account of.

Either (D) the taxation considered varies with the quantities
of articles exchanged (including money, as in the case of a
spocific or an ad valorem tax, or one in kind), and so may be
doseribed as a tax on margin ; or (d) it does not so vary (as in
the case of a tax on profits, or a poll-tax), and so may be
described as a tax on surplus.® ]

I proceed to consider the move important of the cases formed
by the combination of these attributces, giving priority to the first
member of each division, the one designated by a capital letter.
According to the order adopted, the case first to be considered
is that which is defined by taking the first membor of each
division and which may accordingly be designated as A B C D;
indicating that (A) the parties considered consist of two or more
groups, the members of each group supplying the same article
in competition with each other; (B) each additional increment
of every product is obtained by a more than proportional increase
of outlay; (C) the groups are “ non-competing” in Cairnes’

limited, such as land of a cortain sort is in tho hands of u plurality of uncombined
possessors (fléments @’ Keonomic Politique, 2nd edition, Art. 408. Cp. Diction-
naire d’ Bconomie Politique, Art. * Monopolo ).  As to tho definition of maximum
advantago in tho case of o combination, see the present writer’s article on * Tho
Pure Theory of Monopoly » in the Giornale degli Lconomisti for 1897.

* 1 define tho laws of increasing and decreusing cost thus. If ¢ (x) be the
expense—or more genorally the equivelent in money of the ““real cost ”—of
producing tho quantity « of a certain commodity, the law of increasing cost holds,
when g;g is positive ; the law of decreasing cost, when z—iﬁ is negativo {¢p. Cournot,
Principes Mathématigues, Art. 29). Genorally if ¢ (2,3, 2. ..) is the cost of pro-
ducing the quantities, @, , z . . . of several commodities, the law of decreasing
roturns does or does not hold, according as tho sccond torm of variation of ¢
doos or does not fulfil the conditions of a maximum. ¢ Decreasing snd increas-
ing returns ”’ will be here used as synonyms of increasing and cecreasing cost.
For fullor oxplanations and variant definitions, sce C.

2 As mobility may exist with respect to some—but not all—of the agonts of
production (cp. articlo on *“ Intornational Values ” in the Kcoxomic JOURNAL,
Vol. IV. p. 85), the more exact distinetion might bo botween (C) & greater and
(¢} & less degreo of mobility.

® For cortuin theorstic purposes it might bu boettor to distinguish the cases in
which the tax (I)) strikes the variables by the variation of which tho partics under
consideration seok each his maximum advantage; or (d) strikes tho quentity which
it is sought to maximise, The distinction botweoen mauryin and surplus hovers
between this one and the one in the toxt. (Sce *“ Margin,” Pulgrave’s Dictionary.,
Cp. below, p. 76.)

¢ Or articles in the case of joint or more generally correlatod production
(below, p. 72)

VOL. 1I. k)



66 TAXATION

sense, * industrial competition ” is not supposed to exist; (D)
the tax is of the same genus as an export or import tax.

A B CD. The case thus defined is nearly coincident with
the case which I have discussed in a former article; that of an
export or import tax on an article of international trade;
understanding international trade in the generalised sense of
“ exchange without mobility.” * Ifollowing Mill, we may begin
with the simplest variety where there are only two * nations.”
The case as conceived by us comprises not only international
trade (in the proper sense), say between two islands isolated from
the rest of the commercial world, but also a simple abstract
market, such as the corn market, of which Professor Marshall
has described the * temporary equilibrium ” % or his ideal nut
and apple-market ; 8 also the dealings by which the shares of the
parties in distribution are determined, the labour market, the
loan market, the land market, cach considered at first abstractedly
by itself, and not yet in its true interdependence with the others.*

A tax of the kind now under consideration, affecting such a
market, will in general prejudice both parties more or less. If,
in the motaphor of a distinguished economist, we represent the
undisturbed relation of the parties by the equilibrium of two
balls resting against each other in a bowl, it may scem, at first
sight, that a wedge inserted between the two balls will raise
one of them to the full extent of the thickness of the wedge.
But on reflection it is evident that this only occurs in the
limiting case when the mass of one ball may be neglected in
comparison with that of the other. In the absence of data
respecting the relative masses of the balls all we can say is thab
the distance between them will be equal to the thickness of the
interposed lamina. Corresponding to the masses of the two
balls are the clasticitics of demand and supply for the two parties.
The general principle is that the tax inflicts more loss on either
party, the less the clasticity of that party’s demand or supply;
other things, including the other party’s elasticity, being the
same.b

1t Above, R, p. 5.

2 Principles, Book V., ch. ii.,, § 1.

3 Ibid., § 1, note on Barter (lattor part).

4 One of the best, and I believe tho first stutements of the simultaneity, in the
mathematical sense, of the several oquations portaining to value and distribution is
given by Professor Walras in his Zléments &' E ie Politique Pure.

5 When, as in my Articles on International Value, we mako abstraction of
monoy, and consider price in the generalised senso of M. Walras, . c. rate-of-

exchange, then it is unnscessery to distinguish tho clasticity of supply from that
of demand. ‘T'he less the extension of the demand attending a fall of price, the
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This proposition has been demonstrated at length in former
articles.? It must suffice here to add some remarks suggested by
an examination of certain extreme cases.

An instance of infinite elasticity of supply is afforded by the
labour market upon the Ricardian hypothesis that, in Mill's
words, ““ there is everywhere a minimum rate of wages, that they
can mnever be lower beyond the length of time required for a
diminished rate of increase [of population] to make itself felt, and
can never long continue higher.” 2  Upon this assumption, it is
*“ hypothetically true” that a tax on wages would not perma-
nently rest on the working classes; ® a conclusion which is justly
regarded as the opprobrium of pure theory, if it is applied to
justify a tax on wages or on the necessities of the wage-earner,
We have, however, Mill’s authority for saying that * the assump-
tion contains sufficient truth to render it admissible for the
purposes of abstract science.” 4

1t should be observed that this perfect elasticity of the supply
of labour is predicated only of long periods; for short periods to
evoke more work there would presumably be required a higher
rate of wages. A similar difference in respect of elasticity between
long and short perieds is to be noticed in other markets. Thus,
according to Professor Seligman, ““ an equal tax on all capital must
fall on the lender, that is the capitalist. There would be no way
for him to shift the burden.”® But he admits that further
accumulations might be discouraged. Pro tanto then the rate of
interest in a long period would be increased.® Thus, too, we may

less is the extension of supply wbtonding a riso of price. After the point ut which
domand becomes perfectly inelastic the elasticity may be said to become negative.
This is the case alluded to in tho criticism of Messrs. Auspitz and Lieben
(above, R, p. 59) as not adapted to a curve which represents the variations of
supply with money-price.

! The general principle is well stated by Professor Carver in his article on
* Shifting of Taxation * in the Yule Review for Novembor 1896,

3 Political Bconomy, Bk. II. ch. xi. § 2.

3 See Mill’s application of the principle, Political Economy, Book V. ch. iii.
§ 4, par. 4.

¢ Up. Adam Smith on taxes upon the wages of labour and the neccssaries of
life (Wealth of Nations, Book V. ch. ii.). McCulloch’s remarks on these passages
(McCulloch’s edition of Adam Smith, Vol. IV. noto xxiv.) scem just; his own
views (ibid. p. b44) human. On this point Professor Seligman, as always where
friction is the subject, is instructivo (Shifting and Incidence, p. 174). Among
the numboers of other writers who might be referred to, Professor Bastable may be
distinguished (Pudlic Finance, pp. 368-60, and 436, 2nd edition).

& Shifting and Incidence, p., 132, Cp. Wealth of Nations, Book V. ch. ii:
“ & tex upon the interest of monoy could not raise the rate of interest; the
quantity of stock or money in the country . . . boing supposed to remain the
same.” But it would not remain the same (:bid. nfra).

¢ Op. Bastable, Public Finance, Book YIL ch. v. §17.
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partly account for Mill's statement respecting the “ attempt to
tax all purchases and sales * that “ neither class [buyers or sellers]
could throw the burden upon tho other.” * This is true for
instantancous periods, at least of sellers, so far as they are under
the necessity of selling what they have brought to market. Bub
can it be affirmed in general of a tax like the Spanish alcavala,
that  if levied from the sellers > in the long run it would burden
gellers more than buyers ? 2

The difference between the clasticity of supply according as
short or long periods are considered is conspicuous in the case
of houses.

Y

0 2 H X

Fra. 11.

Tor times so short and in places so limited that the number of
houses offered may be regarded as & fixed quantity,® a tax on house
rent, whether imposed on the occupier or owner of the house, is
in general borne altogether by the owner. This conclusion of the
older economists ¢ is verified by the newer methods.®

1 Political Bconomy, Book V. ch. v.

2 Phe effect attributed to & *“tax on all commodities * by Mill in an earlier
passage (Book V. ch. iv. § 1, par. 2) would require a long period.

8 "Pho caso of o commodity of which the quentity cannot be incroased may
be regarded as a limiting case of one which can only be increased at an increasing
cosb; and so bolongs to our class B.

¢ Mill, Political Economy, Book V. ch. iii. § 6, par. 3; Ricardo, Political
Leonomy, ch. xiv., fist two pars,

t In the accompanying figure S §’ and D D’ are taken as, in Professor
Marshall’s phraso, * the typical diagram for stable equilibrium for & commodity
shab oboys the law of diminishing roturn (Principles of D ice, p. 425,
od. 3; cp. p. 524). A is tho position of undisturbed equilibrivin, O H is then the
supply. When equilibrium is disturbed by o tex (of the kind now under con
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Some confusion appears to be caused by supposing the law of
demand to alter concurrently with the imposition of the tax.l

sideration) on the producer, the supply is reduced to O k; h ¥ is the price
recvived by tho producer, Ee the tax paid per unit of commodity (Marshall,
loc. cit.). The figure shows that, if tho tax is levied from tho consimer, the result
is the same. Yor ¢ d’, the demand-curve as displaced by the tax, strikes the
original supply-curve in I, This theorem is given by Professor Carver in hig
article on * Shifting of axes » in the Yule Review for Novombher 1896 (compare
Auspitz and Lioben, 2'heorie der Preise, Art. 82). .

Tig. 12 ropresents the two limiting cascs of this theorem. S8’ is the perfectly
olastic curve of constant cost, & 8’ tho same displaced by a tax, as in Irofessor
Marshall’s Fig. 83; d d’ has the same import as in tho last paragraph.

In the other limiting case, when the supply is perfectly inelastic, let it equal O x,
Then « « is the supply-curve. If it is imagined as sloping a little outward, the
limiting form not quito reached, the effect of a tax on supply would, as before,

Y, D

0] 2 H K X

be represented by moving (every point of) the curve vertically upwards through a
distunco corresponding to the extent of the tax. The intersection of this displaced
supply-curve-—not shown in the figure—would cut the demeand-curve in the neigh-
bourhood of @, and accordingly the price paid by tho consumer is nearly—in
the limit quite—tho samo as bofore; the whole tax falls on the other party.

But it ig simpler to usc the theorem that it comes to the same whether the tax
is on supply or on consumption. In the latter case, if d ¢’ is as before the demand-
curve displaced by the tax, xa the price paid by the consumer is unaltered, the
whole tax falls on tho other party.

Compare Fleeming Jenkin : ** If a holder sells unreservedly . . . tho whole tax
falls on the seller; the supply curve becomes a vertical straight line * (*“ Incidence
of Taxes,” p. 114 of Papers Literary and Scientific).

Or is it casier to say that, if with Cournot (Principes Mathématiques, Art. 51)
we ropresont the equality of demand and supply boforo the tax by the equation
F(p) = a(p) and after tho tax (of » per uni imposed on the supply) by the
equation f(p’) = 0(p’ + «); then if 0 is degraded to a constant the equation
for p’ the disturbed price is tho same as the equation for p the original price.

} Thus the Report of tho London County Council Committee (Lord Farrer,
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Is it not competent to the * mechanics of industry ” to treat

superposed disturbances independently and one at a time? If a
person wears high heels, may we not estimate the clevation due
to that cause without putting him on a hill? If indced there is
some connection between the artificial elongation and the position
of the wearer, it may be proper to note this. Xenophon tells us
that the great king alone among the ancient Persians wore his
tiara ercct. If then the king—as according to Dryden, the
conqueror—of the Persians sate ““ aloft in awful state,” the apex
of the royal tiara would have been elevated both in itself and on
account of the wearer’s position. Yet Xenophon’s statement is
intelligible by itself. So rates on houses when expended in im-
proving the neighbourhood tend to increase the demand for
houses.! Yet in measuring the burden of the tax to the owner
it is allowable in pure theory to abstract its influence on
demand.

Another reflex influence of a house-rate on the demand for
houses already built—reflected from the quarters where new
building is possible—as it presupposes the mobility of capital,
must be deferred to a later seotion. At present we are supposing
the offer of built houses to be constant—+the fourth of the cases
so lucidly distinguished and discussed by Mr. Pierson in the
second edition of his Leerboek.?

When it is affirmed that under these circumstances the burden
of the tax falls altogether on the owner it is understood that the
demand of the occupant is of an ordinary kind—not of that ex-
treme or limiting variety which is perfectly inelastic. The contrary
assumption is made by some writers; Mr. Blunden, for instance,
who puts houses in the category of those * absolute necessaries

chairman) concludes that in prosperous communities house-rato falls on tenants;
in declining ones on landlords. Similarly the Dictionnaire &’Beon. Pol., art.
¢ Incidence do 'Imp6t.” So Lord Farrer in his evidence before the Town Hold-
ings Commission (Q. 1,244) : ‘‘ The best authoritics seem to think that it depends
vory much on the state of tho markot.” If it is assortod that the incidence of &
tax depends on whether the demand is rising in the sense of the demand-curve
being raised as a whole, I altogether dissent; if it is meant that the incidence
doponds on whether the demand becomes more urgent in tho sense of the domand-
curve becoming steeper, I give only o qualified assent (see p. 71). It is
too true that the ** best authoritics  express thomselves carelessly. Pantaleoni
forms o brilliant exception when he explains that a rise of ronts does
not mean shifting of tax (from the owner to the occupier) if the rents would
have risen independently of the tax (Teoria della Traslazione dei Tributi, p. 226
et seq.).

1 Mr. Fletoher Moulton, in his evidence before the Town Holdings Commission,
has dwelt forcibly on this incident.

2 Noticed in the Review ITL 78,
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of life”” of which the * prices may rise considerably without
appreciably affecting the demand.” 1

No doubt it is so in particular instances, for instance, in the
case of the dwelling-houses of the labouring clagsses in certain
localities.? But can it be affirmed gencrally that the demand
for dwelling-houses is perfectly inelastic? “If the tax, indeed,
way very high,” says Adam Smith, * the greater part of people
would endeavour to evade it as much as they could by con-
tenting themsclves with smaller houses.” And even if the tax
be not high, is not a consequence similar in kind, if less in degree,
to be apprehended by the owner who offers it for hire ?

In fine, cven granted the premiss that the demand for houses
is inelastic, the conclusion that the tax falls wholly or chiefly on
the occupicr does not follow. TlLe supply of houses (already
built) being, as here supposed, also inclastic, the price or rent
becomes tndeterminate.®

The extreme cases which have been instanced form rather
limits than exceptions to the rule that both sides of the market
suffer by a tax. An exception is presented by a species of export-
tax analysed in a preceding article; ¢ the abstraction of a certain
portion of the exports in kind, to be disposed of in & manner not
affecting the market under consideration.5 An instance would be
the virtual export-tax which is imposed by the capturc of

4 Local Taxation and Finance, p. 49. Compare the author’s recapitulations of
his views in tho Journal of the Stutistical Socicty for December 1896.

Similarly Professor Seligman : “ Tho landowner is not compelled to part with
his land, but the tenant is compelicd to occupy some apartmonts ”’ (Shifting and
Incidence, p. 111). Elsewhero, indeed (bid. p. 120), ho admits that the tax might
be “ s0 high as to cause the tenant to content himself with meaner apartments,
or rooms in a less desirable locality.”

I regard it as the goncral case, that tho tax on the oceupier fends to diminish
his domand for housc accommodation. Thus Mr. Bourne, steward of the London
estates of tho Duko of Bedford, affirmed, ** with the greatest confidence,” ** from
the knowledge that I have of everyday work for many years in London,” * that
the person taking the house is so free in his choice, that he can afford to throw
up the houses whon ho takes into consideration what the rates and taxes are ”
(Town Holdings Committee, 1887. Q. 11,288-9).

2 COp. Cliffe Leslie, T'azation of the Working Classes.

3 The intersection of two coincidont perpendiculars !

What the actual effect of a tax under such conditions will be would seem to
depend on circumstances which from the point of view of pure theory may be
called accidents; among which no doubt the circumstance whether the demand is
rising or falling (above, p. 70) may in practice be important.

* Above, p. 38.

5 The condition is stated with much precision by Cournot with respect to the
taxation of monopolies : * 11 peut se faire quo le produit do I'impdt en nature soit
appliqué & une consommation qui n’aurait pas eu licu sans 'impdt, et qui n’influe
en rien sur la demande que les autres consommateurs font au producteurs
{Principes Mathémaliques, Avt. 42).
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smuggled goods; the intercepted goods being destroyed, or so
disposed of as to produce the same effect on the demand
and supply in the two countries as if they were destroyed.
It is not contended that the exception is of any practical
importance.t

Another class of excoptions comprises what Mill has called
“ peculiar ” or “ anomalous ”’ cases of value.? Such is the case
of “ joint production,” as defined by Mill, when “ the samie outlay
would have to be incurred for either of the two [commodities] if
the other were not wanted or used ab all.” Akin to this case is
that in which the increase of the production of either commodity,
though it does not nccessitate, yot facilitates, the increased pro-
duction of the other.® I propose to call products connected by
this relation, which I have elsewhere defined more precisely,®
complementary.

If we suppose the degrees of complementariness to be gradu-
ally diminished, we shall pass through the zero point of absolute
independence to a relation which may be distinguished as rizal
production; when the increased production of one commodity
renders the increase of the other more difficult, Tor instance,
where a limited amount of time, strength, or other resources
may be spent in either of two sorts of otherwise unconnected
production.

The following propositions respecting the taxation of products
correlated in either of the two ways just defined may easily be
proved ; it being supposcd that the demand for one commodity is
independent of the demand for the other. A tax upon onc of two
rival products will raise the price of both. A tax on one of two
complementary products will raise the price of the taxed one, and
lower the price of the untaxed one. In the lattcr case, it is con-
ccivable that the consumers as a whole might be advantaged by
the tax, if we may sct the gain of one class against the loss of
another.

The gain and loss to be balanced would appertain to the
same persons in the corresponding case of corrclated demand.
The demand for two products may he called complementary
when a rise in the pricc of one is attended by a fall in the price

! As this kind of tax is in practice rare, I have to acknowledge shat I have,
in o precoding article (ECONOMIC JOURNAL, Vol. IV.) oxaggorated the asymmetry
between export and import taxes; and to retract my eriticism of Professor
Bastablo on that point (ibid. p. 624). Cp. abovo, R, pp. 3, 12, 38.

2 Political Economy Book IIL ch. xvi, passim, and last par,

3 Op. Marshall, Principles, Book V. ch. vi.

¢ @iornale drgli Keonomisti, 1897. E, Vol. I.
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of the other, #ival when a rise in the pricc of one is attended
with a rise in the price of the other.!

The following propositions respecting the taxation of com-
modities for which the demand is corrclated may be proved. A
tax on one of two rival commoditics will raise the price of both.
A tax on onc of two complementary commoditics will raise the
price of the taxed one, and lower the price of the one which
is not taxed. 1t is conceivable that the latter effect should so
exceed the former that, on balance, a gain results to the
consumers. '

The possibility of a positive gain resulting to one side of the
market—one of the two *“ nations —from the imposition of a tax 2
is more evident in the casc of commodities which are comple-
mentary, both as regards production and consumption.®* In this
compound case it may be shown—but not, I think, very easily,
perhaps not without the usc of mathematics—that a tax on one
commodity may lower the price of cither, but not of both.?

1 Ceterts paribus, and in particular the marginal utility of money being sup-
posed constant. I have usod a more essential attribute for the definition of rival
and complementary demand in my paper on “ Monopoly * already referred to.

2 Ixclusive of the gain aceruing from the tax to tho importing country, a
gain which must in general bo included in order that an import-tax may result
in & net gain to the importing country; as maintained by Messrs. Auspitz and
Lieben (Z'heorie¢ der Preise, Art. 81), and by the present writer (EcoNomio
JouaNav, Vol. IV.).

* Tor a fuller statoment see the added noto at the end of this Paper:

® x and y being the quantities purchasod, consider the collective total utility
(the Gesamminuizlichkeit of Mossrs. Auspitz and Lieben), and also tho collective
total cost (the Gesammtkoste of tho same authors), cach as a function of x and ¥,
Bofore the tax, tho price of tho first commodity = its marginal utility (7. e. the
differontial of the total utility with respect to x) == its marginal cost (¢. e. the
differentinl of the total cost with respect to #). Tho prico of tho sccond quantity
is similarly determined.  After the tax-—which may be at first supposed small und
specific, say % per unit of @, and levied from the producer—if @’ and y” be the
new quantitics then (1) marginal utility of &’ = the marginal cost thereof + u;
(2) the marginal utility of 4’ = its marginal cost. Substituting e + Az, y 4- Ay
for 2’ and y’, expanding and neglecting higher powoers, wo obtain two simul
tancous linear equations for A2 and Ay, Solving these, wo con find the inere
ments of the prices and the decrement of Consumers’ Rent, in terms of threo
kinds of data : (1) the extent of tho tax, (2) the rato of decreaso of utility and the
rate of increase of cost, and (3) the measurcs of the correlation between the two
commoditics in demand, and also in supply (tho second differontial with regard
to & and y of the utility-function, and also that of the cost function). These
magnitudes must comply with certain conditions; but those conditions are not
inconsistent with tho statemonts in the text. But, if only ono of these cor-
relations exists, though the price of the taxed commodity cannot fall, yot the
Congumers’ Rent may rise.

By parity of reasoning it may be shown that though in the caso of o single
commodity, **if the commodity obey tho law of dimishing return . . . the
result [of a tax] will be to raise the supply price by something less than the full
amount of the tax ” (Marshall, Principles, Book V. ch. xii. § 4), yot in the case of
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Qur estimate of the importance of these exceptions to the
rule that neither party gains by a restriction of trade depends
partly on the question whether the *“ peculiar cases * are frequent.
According to Jevons the cases of joint production, * far from
being ¢ some peculiar cases,” form the general rule, to which it is
difficult to point out any clear or important exceptions.” 1

However that may be, the exceptions which have been
adduced do not militate against the gencral rule considered as
cxpressing the most frequent, the typical case. In all the
varieties of correlated demand and supply it is still true that
most frequently the price of the taxed commodity will be raised,
while the price of the correlated commodity will as often be
raised as it will be lowered in consequence of the tax. Whence
it follows that the cases in which a balance of gain results to one
party are a minority.

In these examples we have insonsibly passed the frontier, not
very important for the present purpose, which separates the cage
of two * non-competing groups ” from that of several. We may
now restore to the various markets involved in “ Distribution and
Exchange,” the interdependence which wo at first abstracted.
We may now suppose a whole system of countries connected by
international trade.

The reader may be referred to a former article for a discussion
of this general case—the case of several balls in the bowl. - It
may be well to remark that when in equilibrium one ball presses
against another, and that other against a third, it is not in
general indifferent between which two balls a wedge shall be
ingerted. TFor oxample, suppose three islands, A, B, C, engaged
in this sort of international trade. A imports from B goods, for

correlated commodities it is possible that the result of & tax on one may be to
raige its prico by more than the full amount of the tax; that though in general,
tho producers’ surplus is diminished by a tax, yet in the case of correlated com-
modities it may be increased. The negativo case of this paradox is, that a bounty
may prejudico the bountied parties (dircetly and apart from ulterior effeots, and
from. the cost to their Government).

‘What has beon proved of a small specific tax may bo oxtended (by neglecting
highor powers of small quantities) to any small marginal tax (increasing with the
inerease of tho commodity). What has been proved for an indefinitely small tax
may be extended to a finite tax by rcasoning which Cournot has made familiar.
{For furthor explanations sco my article on * Tho Pure Theory of Monopoly,”
in the Giornale degli Economisti, E, Vol. L)

1 Theory, p. 217. Cp. Proface, p. liii. Jevons is speaking of * joint ™ pro-
duets in the narrow senso abovo attributed to Mill. If Jevons is right in using
such strong language (which Tam disposed to doubt), thon a fortior: with referenco
to the widor category of goods that are complementary either in production or
consumption.
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the manufacture of which B has to import materials from C.1
An import tax in A (or an export tax in B) on the goods exported
from B to A will not come to the same as an import tax in B (or
an export tax in C) on the materials imported by B from C.
As an extreme ocase, suppose that the materials imported from
our island C are supplied there yearly in constant quantities
independently of human effort—e. ¢. seaweed deposited on the
shores of C. A tax on the price charged by inhabitants of C for
permission to inhabitants of B to remove this seaweed would fall
altogether on the inhabitants of C; the price of the goods
imported from B into A would not be affected. But a tax on
these latter imports would be followed by a rise in the price of
those imports, and a fall in the price of the materials imported
from C; all three parties will be worse off—in general, and except
in the limiting case in which the demand in A for the imports
from B is perfectly inelastic; in which casc the entire burden
of the tax will fall on A, B and C will be unaffected.

A B Cd.? Thoe possibility which has been shown in the pre-
ceding section, that a tax upon products may be in part shifted
by the producer, even though he has not the power of changing
his occupation, no longer exists when the tax is imposed on
profits, or generally surplus.® The case is not now that of a
wedge inserted between two balls in a bowl; it is rather as if the
position from which onc of the two balls was started to run down
to equilibrium was lowered. The height at which it would
finally settle would not be altered by this abbreviation of its
descent to equilibrium ¢ (the bowl being supposed spherical). The

* Compare Professor Carvor’s corrcct decision on the case of a tax that is
placed upon an articloe on its way through tho hands of & merchant from the
producer to the corsumer. (Yale Review, Nov. 1896.)

2 Seo the explanation of these symbols above, p. 65.

It would have been agreeable to classical tradition to place in this section
the theorem, that a tax on rent falls ontirely on the landlord. Thus James
Mill : ““ To him [tho capitalist cultivator] it is a matter of perfect indifference
whether ho pays the surplus in the shapo of ront, to an individual proprietor,
or in that of rovenue, to a government collector ” (Elements, chap. iv. § v. par. 1).
So Florez Kstrada, Book IV. chap. v.; Professor Soligman, Shifting and Incidence,
p. 35 and p. 184, and many other authoritics. .

Yet in spite of tho almost universal practice, I venture to think that there is
some advantuge in the classification here adopted. It may he observed that though
under a regime of competition, a tax imposed upon the payment for an article
abgolutely limited in quantity, such as land, may be viewed as falling oither upon
margin or surplus, it is otherwise in a regime of monopoly : the tax is there
certainly marginal.

3 Compare Hadley, Fconomics, 512, 3.

¢ Iinergy roprosenting total utility by a metaphor familiar 10 the mathe-

matical economist. CUp. Irving Fishor's Mathematical Investigations, Part IT.
ch, iii, (Mechanical Analogies).
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conditions of ecnonomic equilibrium are not affected by a tax on
surplus.

This is the first approximation. But it must be remembered
that in general it is not possible for the tax-collector to hit a sur-
plus which is altogether ¢ intramarginal.” A tax on profits—
such as Schedule D of our Income Tax, or such as a payment for a
licence to carry on a trade—cannot be levied without some little
disturbance of economic margins. This proposition might be
illustrated by considering the classical theorem that the remission
of rent to all farmers would not lower the price of corn. That is the
first approximation. But if the farmers’ ““ margin of saving * was
displaced by their increascd income, they might be willing to
invest more capital in agricultural improvement, and so lower the
marginal cost of produce.? Contrariwise there might be now
required a higher rate of remuncration to evoke the same exer-
tion from the cultivator; his new affluence having displaced the
margin at which the decrements of the utility of consumption
become equal to the increment of the discommodity of labour.?
If with Jevons, or still more elegantly with Gossen,® we represent
that margin by the point along a line at which the ordinates
to certain two curves become equal, it will be evident that neither
tax on profits, nor poll’tax, nor licences, nor any other form of
impost under category d will be able to reduce the area represent-
ing surplus, without disturbing its boundary.

Some little disturbance of this kind is to be attributed to an
income tax, in so far as it strikes the sharcholders in a joint
stock company. But in so far as it strikes those who are entitled
to a fixed payment from the proceeds of a going concern, it affects
economic margins only in so far as the reduction of income may
cause an alteration in the consumers’ scale of demand.*

To the present section belong also consumers’—as well as pro-
ducers’—licences. A tax on licence to consume a thing differs
in its effect from a tax upon the thing, when more than onc unit
of the thing are, or would be in the absence of taxation, consumed

1 Cp. Riecardo, Political Tconomy, chap. viii. : * There are no taxes which have
not a tendoncy to lessen tho power to accumulate,”

2 Against the probability that taxation will diminish accumulation, there is the
possibility that * curtailment of profit may act as a stimulus ” (Mill, Book V.
chap. iii. § 3). A very bare possibility, according to Bastable (Public Pinance,
Book III. 2nd ed.). TFor the cognato doctrine that the impoverishment of the
labourer will act as o stimulus, see the apt quotations at p. 16 of Professor
Seligman’s Shifting and Incidence.

3 See Palgrave'’s Dictionary, Art. *“ Gossen,” Fig. 3.

4 The effect of changes in income upon prices is well anplysed by Professor
Irving Fisher in his Math ical I igations on Prices.
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during the period within which the licence must be renewed, say
a year. If no sportsman wanted more than one gun a year, the
effect of a sporting licence in checking demand would be much
the same as that of a specific tax on guns. But the licence to
drink tea for which, as Adam Smith tells us,® people used to
pay so much a head in Holland, would act differently from a tax
of so much per pound on tea. It would be a tax on surplus. I
would knock off all those consumers who do not dervive from the
consumption of tea a consumers’ rent or surplus more than
equivalent to the payment of the licence. On the remaining
consumers it would act simply as a tax on their income.

ABec.2 Let us now remove the barriers which have so far been
supposed to separate our ‘‘ non-competing groups.” Let us in-
troduce that mobility of the agents of production which is the
essential attribute of domestic as distinguished from inter-
national trade, which is an important property of long periods
as distinguished from short ones. Admitting the classical hypo-
thesis respecting the freedom of capital and labour, we must
accept the classical theorems concerning the effects of taxation :
that, in the words of Adam Smith—

“ A tax . . . upon the profits of stock employed in any par-
ticular branch of trade can never fall finally upon the dealers . . .
but always upon the consumers, who must be obliged to pay in
the price of the goods the tax which the dealer advances ” (Wealth
of Nations, Book V. chap. ii. art. 2). :

In the words of Ricardo—

‘“ A tax on the profits of the farmer would raise the price of
corn; a tax on the profits of the clothier, the price of cloth”
(Principles, chap. xv. par. 3).

In the words of J. S. Mill—

“ If a tax were laid on the profits of any one branch of produc-
tive employment, the tax would be virtually an increase of the
cost of production, and the value and price of the article would
rise accordingly; by which the tax would be thrown upon the
consumers of the commodity, and would not affect profits”
(Principles, Book V, chap. iii. § 2, par. 1).

1 do not know that these expressions can be improved upon.
Yot as the attempt to paraphrase our literary classies, which is
sometimes made a school exercise, however feeble in itself, brings
out more fully the inimitable excellence of the originals, in the

L Wealth of Nations, Book V. ch. ii.
2 The oategory thus designated comprigses both ABc¢ A and ABed,



78 TAXATION

like humble spirib it may be allowable to expand the above cited
authoritative dicta.

As I understand the ¢ industrial competition ”” with which we
are now concerned, the conditions of equilibrium are twofold—(1)?
one common to the “ commercial competition,” which was sup-
posed to cxist in our first two sections, namely, that in any
business the outlay in every direction should be pushed up to
the * margin of profitableness,” ? and (2) one which forms the
differentia of industrial competition, namely, that the * net
advantages ”’ in all businesses between which there is mobility
should be equal®

Now let a tax on profits disturb the second condition. If
equilibrium is restored by the consumers being ““ obliged to pay
in the price of the goods the tax,” it follows from condition (1)
that the marginal costs of the business taxed must be raised.

This would, I think, be generally allowed in the most familiar
case, that of the “ margin of cultivation.” Consider the following
simplified version of an example which Mill has put among
“ peculiar cases of value.” ¢ * For simplicity we will confine our
supposition to two kinds of agricultural produce; for instance,
wheat and oats.” There arc supposed (by us, not Mill) to exist only
““ medium soils which, without being specifically adapted to either,
are about equally suited to both ” products. The relative value
of the two grains will of course be determined by the productivity
of the marginal dose of outlay on cach species of cultivation.
Now let a tax be laid on the profits of oat growers. There will
be a rush from the cultivation of oats to that of wheat. There
will be established & new equilibrium in which, if the demand is
constant, the area of wheat-growing is widened, the marginal cost
of cultivation diminished; while the converse is true of oats.’

I have been supposing the land to be owned by the cultivators.
It comes to the same if the land is rented from competing land-
lords, and & tax is imposed on the rent of oats-growing land.
We have then an example of Professor Marshall’s theorem that

1 Bee Address to the British Association, Sec. F', Report for 1889. I have

endeavoured to doefend this view in an article in the Revue & liconomic Politigue
for January 1891, and in a passago in the EcoNomic JOURNAL for 1896, Vol. V.
p. 178.
2 Cp. Marshall, Principles of Ji tes, . 433 et g

3 Or rathor cqually attractivo, as oxplained by Professor Marshall in the
Principles of Fconomics. I suppose the condition to hold nob only for the
typical entrepreneur, but "also when ecnterprise delegates the task of superin-
tendence—e, ¢. sharcholders in & joint-stock undertaking. Ceteris paribus, the
chanco of profit tends to be the same in one undertaking as another.

4 Principles, Book III. ch. xvi. § 2.

5 Op. Marshall, Principles of Hconomics, p. 483, note; 3rd edition.
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partial rent does enter into tho cost of production, taking as a
test of such ““ entrance” the circumstance that a tax on rent
will affect price.

The action of mobility is similar when the tax is not on
surplus, as we began in this scction by supposing, but on margin
—specific, ad wvalorem, or in kind.!

I propose to illustrate these principles by considering a tax
affecting an industry which presumably obeys the law of docreas-
ing returns,? a tax on the rent of urban dwelling-houses.

Let us take as sufficiently general tho case put by the Select
Committec on Town Holdings in their Final Report :— 2

“ The typical condition of a town holding under this gystem
[the leasehold system '] as regards the parties and their respec-
tive interests . . . may be described as follows :—

“ (A) The occupier of the house holding at a rack-rent, whether
on a ycarly tenancy or for a longer or shorter term.

“(B) His immediate landlord, the receiver of the rack-rent,
who is ordinarily called ¢ the owner of the house,” and who holds
for a term of years, paying during such term to the freeholder a
fixed annual sum, generally called the ‘ ground rent’ . . .

“ (C) The freeholder, who receives the ground rent during the
term, and on its completion is entitled to the entire property
absolutely.”

For a first approximation, neglecting the distance in time
between the different bargians, we may substitute for the three
interests A, B, C, described in the Report the three * nations
A, B, C defined at the end of our first section; 4 A importing from
B, goods for the manufacture of which B has to import materialy
from C, materials obtained in constant quantities independently
of human cffort. Only now B is no longer completely insulated,
but is connected with a continent of capitalists, whorcby the
producers in B are kept as it were at a constant level of advan-
tage. With allowance for this difierence the solution is as before.
A tax on the product houses—whether levied from the occupant
or owner—will have the following effects. The occupants will
suffer by having to pay a raised price, not in general raised to
the full extent of the tax. The capitalist owners will not suffer

! Rogarding the asconding curve 88 on Iig. 11 as an ordinary short-period
supply-curve, wo are to consider that it is first raised up, us oxplained in that con.
toxt, by a marginal tax, and then further—in general and oxcept when the demand
of the consumeor is perfectly inelastic— furled in by tho migration of entreprensurs
from the industry. In the case of a tax on surplus tho curve is not raised up;
it is (theoretically) always, not merely generally, furled in.

2 See Marshall, Principles of Economics, sub voce * Margin of building.”

3 1892, No. 214, p. 6. ¢ Above, p. 75.
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though the price which they receive for their product falls;  the
net advantage of the industry being kept constant by migration
into other industries. The ground landlord will suffer by a
diminution of the ground rent. A tax on ground rent, whether
levied from the ground landlord or the ““ owner,” falls entirely
on the ground landlord.

This is, of course, very pure theory, making abstraction of
differences in time, that great source of complications in
Economies.?

For a second approximation let us distinguish three periods,
(1) the average duration of the occupant’s lease, (2) the average
duration of the owner’s lease, (3) longer periods.

(1) It is not questioned that a tax imposed while the ocou-
pant’s lease is running rests where it strikes during that period.

(2) A first approximation has already been obtained for this
case,® on the assumption that during this period the offer consisty
entirely of houses already built. On that supposition the tax
falls entirely upon the owner.* Bub we have now to take into
account that the offer in general consists partly of houses already
built in parts of the town already occupied, say the central ares,
partly of new houses which may be built on land which has
hitherto been agricultural, say for brevity the suburbs.® Now if
we had an exact measure of the advantage of the central area
above the suburban periphery we should have an exact measure of
the effect of the tax on house-rent. Suppose, for instance, in the
vein of von Thiinen, that the net advantage offered by houses of
equally costly structure in the respective sites differed only on
account of the different fares from each site to a central point.
Then since the landlord at the suburbs can only stand oub for &
certain minimum of rent, that which he might have obtained in
the way of agriculture,$ the occupant in the suburbs has in general

1 The law of decreasing returns being supposed to act.

2 Op. Marshall, Proface to Principles of Licononvics.

3 Above, p. 68.

+ Mr. Cennan clenches the matter thus, *“ We are not really ‘ mostly fools.”
Who will stand up and confess that he toolk 76 Street at £100 & year, and
subject to £20 of rates, when an exactly similar house next door, but in another
parish, was to lob at £100 a year, and only £12 of rates?” (History of Local
Tazation, p. 134.)

5 Qur problem is here the same as that which forms Mr. Pierson’s third case
(noticod in the Econonrio JOURNAL, Vol, V. p. 436); but our solution is not quite
the samo as his.

¢ Professor Seligmen is alone, as far as I know, in disputing this theorom
(Shifting and Incidence, p. 106). I cannot agree with him thet Mill’s reasoning
postulates the existence of & no-rent tract. The ressoning is akin to that on
p. 78 above, relating to the taxation of rent.
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to pay the entire tax, except so far as he reduces his use of
house-accommodation; and since the occupants of the central area
are better off only in respect of the fares they also have to pay the
same price for the same accommodation. The casec would be
exactly parallel to the familiar case of a tax on agricultural pro-
duce. The consumer thereof pays the tax except so far as he
reduces his consumption ; othcrwise the landlords are untouched.
This would be the solution, if there were perfect rivalry between
central and suburban habitations.

But of course the capacity of houses at the cireumference to
act as substitutes for houses in the centre is not perfect ; there is
only a partial rivalry.l Since, then, when there is no rivalry, the
owners of the central arca suffer to the full extont of the tax, and
when there is perfect rivalry, they do not suffer ab all, it might
be inferred that in the intermediate case of partial rivalry the
owners would suffer, but not to the full extent of the tax. The
inference, however, would not be corroct. It is one of the curiosa
of the theory of correlated domand? that s tax on house rent
might so disturb the balance of demand for urban and suburban
accommodation respectively as to cause a positive bonefit to the
owners.®  The truth of this proposition is not impaired, because

* Compare Fleeming Jenkin : *“ Tho ronts through the whole town are ruled
by those of the new districts. There is a certain selective value between every
houso in the town, and if the rents of tho new houses are dearor, tho rents of tho
old houses aro increasod in due proportion ” (“ Incidence of "axes,” p. 117,
Dapers, Literary and Scientific.) 2 Cp. above, p. 73.

® Suppose, for siwplicity of enunciation, that all the houses in tho suburbs
aro of one kind; and also all tho houses in the central area of another kind,
Beforo tho tax, let 2, be the rent of a house, and & the number of houses taken,
in the suburbs; and let the corresponding amounts for the central ares be s
and y. By hypothesis, Y is constant. Also, for a first approximation, we may
mako the classical assumption that p,, the rent recoived by tho capitelist-builder
in the suburbs, docs not vary with the tex, Undor these conditions, if a tax
proportional to the rent, say tho ith part thoreof (whero ¢ is smaell), is levied
from tho occupiers in both quariors; for tho disturbed equilibrium we have the
following equations :—

(Lt iy = py + aa901)
dw

(4 9)n 1 dpa) = 2, + da402)

o
Whence
o { 1 (lp,)_;_ 1 11771))
doy = i~ 1+ (1) - G

Whence it appears that the rent received by tho urban ownor falls to the full
extent of the tax when tho domands for residenco in tho respective quarters are
quite indepondent, and does not fall at all whon tho two articles are perfect
substitutes. In the intermodiate case the ownor’s rent falls, or risos, according as
—l-(c-ll’_l) >, or <i(§£?>. Tho former caso is, I think, tho more probable; but the
P\dw AP
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there may be in fact from other causes a centrifugal movement
of residents from central quarters. Pro lanto the tax may have
the effect of diminishing the loss which from other causes is
aceruing to the owners of residential houses in these quarters.®

(3) Yor long periods the solution above given? as a first
approximation holds good. We might regard the three interests
A, B, C, as three bodics held one above the other'by a press or
“ vice,” so that the sum of the depths of three bodies is constant.
A wedge being driven in between A and B, the bodies—each
obeying its peculiar law of compressibility and resilience—will
behave as follows. At first A will be compressed to the full
extent of the thickness of the wedge; B and C retaining their
full dimensions. After a time A will re-expand, in part at least;
B will be compressed to some cxtent, perhaps nearly to the
whole extent of the thickness of the wedge; C will remain firm.
But leave the bodies alone for a longer time and B will regain its
original amplitude, and the compression due to the insertion of
the wedge will be divided in uncertain proportions between A
and C. Tt is not to be denied that during the long time required
for the working out of these forces, other forces may have come
into play. The bodies may have expanded from other causes,
the press may have been warped so as to allow room for their
expansion. But because the given forces are compounded with
others known imperfectly, we are not precluded from calculating
the resultant of the given ones.

The proof of the general theory relating to long periods may
be verified by an examination of some limiting cases in which the
statement of the theory requires modification; the frequent
occurrence of which cascs may account for the prevalence of
opposed theories.

(o) In the limiting casc when the demand of the consumer,

latter is by no means impossiblo; for all that we know about the relative magnitude
3 ial di ials i ‘_l_P_x) (d47a) (df’z)z . B
of these partial differentials is that ( T X e >0~ dn) " (Cp. B, p. 117}

Probably (‘%) is less than either of the two factors of which the produet is

greater than its square; but not necessarily. Ceteris paribus, the event js more
likely to occur when the demand for urban houscs is vory inelastic; for
suburban houses very elastic. As to the conditions which tho domend-
functions must fulfil, sce article on ** Monopoly  in the Giornale degli Beonomisti,
1897, (E).

Tho proposition is less likely to be true when p, is supposed to bo lowered (in
virtue of the law of diminishing roturns). It is strictly proved only for infinite-
simal values of 4, bubt may with probability be extonded further. (See Indox,
8.v. Differential.

t Cp. above, p. 70. 2 Abovo, p. 80.
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the occupier, is perfectly inelastic he will bear the whole tax.
This assumption is more readily made, as it is usual, perhaps
proper, to make it in problems about agricultural rent. The
possibility of this incident has already been admitted with respect
to the comparatively short period (2), and may also, though I
think less easily, be admitted with regard to period (38).

(B) Suppose that ground-rents are in general very small in
comparison with the tax, then of course they can only bear a
small part of the tax. May we not explain by this supposition
Ricardo’s dictum ?

“ In ordinary cases it may be presumed that the whole tax
would be paid both immediately and finally by the occupier.” 1

So J. S. Mill :—2

“ In the vast majority of houses, the ground rent forms but a
small proportion of the annual payment of the house.” 3

This is of course true of houses in the country; * not so true
now as fifty years ago of urban rates.

(v) Again, suppose conditions such that only one ““ dose,” so to
speak, of building capital can be applied to one parcel of land—
say in China or Peru—through the fixity of custom and the
mobility of the carth, only a single-storied dwelling of uniform
pattern can be placed on cach unit of the arca available for
building. On such a supposition a tax on house-rent would fall
in general entirely on ground-rent.® For the accommodation of
the occupants could not be reduced without some of the sites
being left unoccupied. Each landlord threatened with the loss
of his entire ground-rent will lower his terms until ground-rent all
round has been, if it can be, reduced to the full extent of the tax.

Upon this or some adjacent less extrome hypothesis, we may
account for the opinion of some distinguished writers that the tax
on house rent in the long run tends to be mostly borne by the
ground landlord. Thus, too, we may perhaps explain what other-
wise may seem inexplicable—why the successors of Ricardo should
attempt to allocate a certain portion of the house rent to the
ground rent.

Thus McCulloch :—

“ Were the supply of houses easily diminished and increased,
a tax on their rents would fall wholly on the occupiers and ground

b Political Economy, chap. xiv. par. 3,
* A different view of the Ricardian dictum appears to be taken by Esquiros de
Pariou, Traité de 'Impét, p. 74, and somo othor eminent writors,
Political Economy, Book V. chap. iii. § 6, par. b.

4 Cp. Wealth of Nations, Book V ch, ii.
5 Of course supposing the tax not to exceed the rent.
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landlords, and be divided between them in the proportion which .
the profit of the capital required to build them bears to the rent
of the ground on which they stand.” %

So J. 8. Mill :—2

“ A tax of so much per cent. on the gross rent falls on both
these portions [ground rent and building rent]. . . . The incidence,
however, of these two portions of the tax must be considered
separately.

“ As much of it as is a tax on building rent must ultimately
fall on the consumer, in other words the occupier.” 3

So Professor Sidgwick distinguishes * the portion of the tax
which is paid for the value of the house itself *’ and the ‘ portion
that falls on the ground rent.” 4

Now on our present hypothesis (y) these statements would be
true in a particular case, namely, when the tax was equal to the
original ground rent plus the constant building rent.5 In that
case the effccts of the tax would be exactly as Mill and MeCul-
loch lay it down. And it was, perhaps, natural to rogard this
case as typical; at any rate, when the consumer’s demand is
supposed perfectly inelastic, when our (a) as well as (y) is present.
In that sub-case the true solution, I submit, is that the division
of the burden between the occupier and the ground landlord is
indeterminate. But the divisions suggested by MeCulloch and
Mill are plausible.

The consonance of this incident (y) with authoritative dicta
moves me to suppose the prevalence of the incident. A house is
naturally thought of by Jevons as an instance of an ¢ indivisible *
commodity which forms an exception to the general theory of
value.® And yet, though a house is indivisible, residential
accommodation is not. There may be many ‘‘ mansions” not
only in the archaic sense, but in that which is applicable to the
modern “flats.” ¢ Increments of villa accommodation,” in

. Professor Marshall’s phrase, may be added up to the point ? where

t Tagation and Funding, Part 1. chap. i. § 2.

2 As against Mill’s precise apportionment, Mr, Sidney Webb’s contention that
¢ the fresholder . . . has no fixed point of resistance " (T'own Holdings Commis-
sion, 1890, Q. 42-44) is just. His * large jump in value * from agricultural to
building land, is not 'y for this conclusion,

3 Political Bconomy, Book V. chap. iii. § 6,

4 Principles of Political Bcg Book III. chap. viii. § 8.

5 In the spirit of the classical writers we may here suppose the cost of building
constant, even though the supply of buildings should be reduced.

¢ T'heory, chap. iv. .

7 * The cases in which & man has to live in a house of & size widely different

from that which ho prefers, bocause there is none other available,” are exceptional
(Principles of Fconomics, Book V., p. 502, note, 3rd ed.).
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the price just measures both the marginal cost and the marginal
utility of an inerement. In short, the law of vulue for house
accommodation is (for long periods) essentially the same for house
accommodation as for corn. Tt might be all very well for Adam
Smith, who held that *“ in the price of corn . . . one part pays
the rent of the landlord,” * to say that *“ the rent of a house may
be distinguished into two parts,® . . . the building rent and the
ground rent.” But what have we to do with such apportionment
of price, or tax, we who have reccived the doctrine of Ricardo
that ““ rent does not and cannot entor in the least degree as a
component of price’’; the doctrine of Professor Marshall that
“ ground rent does not enter into the expenses of manufacture,”
on an understanding ‘‘ exactly parallel to that which has to
be supplicd in order to make Ricardo’s doctrine true, when
applied to agriculture?” 3

Dwelling-houses, then, belonging to the general category of con-
sumable produets, as the highest authorities are agreed,? the taxa-
tion of such houses obeys the general laws of the taxation of pro-
ducts which have been enunciated above ag pertaining tolong periods
(3) ; ® abstracting the peculiarities of the ““ leasehold system ” which
have been allowed for with reference to short periods (2).

A practical corollary is that a tax on ground rent hurts the
ground landlord more, and the occupier less, than celeris paribus
a tax on the occupation rent, in the long run; ¢ theoretically even,

1 Wealth of Nations, Book 1. 2 1bid. Book V. ohap. i.

2 Soo the whole passage rolating to the margin of building, in Principles of
TBeonomics, Book V,

4 Thus Mr. Goschon in his Drafé Report on Local Tazation ; * The inhabitant
of tho houso . . . is in reality the consumer of the commodity produced by the
builder * (Local T'axation, p. 164). So Professor Bastablo regards *‘ houses as a
particular manufactured commodity * (Public I'inance, p. 371, 2nd ed.). Cp.
Mr. Piorson, Leerboek, p. 146, 2nd ed.

5 Above, p. 82. I am confirmed in this view by finding myself able to agree
with all that Professor Bastable has said on this subject (Public Finance, Book 1V.
chap. ii. § 5). 1 concur with his eriticisin of Irofessor Scligman that * he seems
to give too littlo weight to the forces that shift taxation on the ground owner.”

¢ The roluctance on tho part of common-sense and even of truined intolligence
to accopt the theory here maintained, that there is an essential difference botweon
the effects of a tax on ground ront and a tax on oceupation rent, may be accounted
for by tho tacit assumption that the amount of building is given and constant, irro-
spectively of the tax. Consider, for instanco, tho romarkably clear statements
of Mr. Clomonts in his evidence before the Town Holdings Commission (Q.- 1,969).

The argument which he illustrated by the examplo of a particular actual house
(Q. 1,970) tacitly assumes that the amount of house accommodntion demanded
by the occupior is constant, whether or not the occupier pays an ad valorem tax
{sco noles).

For other direct contracictions of tho theory hore advanced sco Town Iloldings
Commiltee, 1887, Q. 3,360; 1888, Q. 2,736, 2,837, 4,440, 9,357 et passim; or put
the question to any practical man.
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and apart from friction (a fortiori, of course, when we restore
the concrete circumstance that taxes are very apt to rest where
they strike).*

In this argument no use has been made of the circumstance
that all the leases do not fall in simultaneously. But it will be
found that this concrete circumstance does not invalidate the
broad conclusion of pure theory, that there is an essential dis-
tinetion between the effect of a tax on ground rent, and that of a
tax on occupation rent. To fix the ideas, we might suppose
occupation leases to be on an average for seven years, ground
leases for seventy ycars. Thus every ycar on an average the
leages of a seventh part of the houses in any given urban area
would fall in; and in a tenth of these cases the ground leases
would also fall in, and the sites would be offered to capitalist-
builders; supposing as a first approximation that the duration
of the ground lease coincides with the duration of the house.
Upon this supposition a tax on ground rent would as before fall
entirely on the landlord; a tax on occupation rent would not in
general have that effect. The effect of the latter kind of tax
would not indeed be exactly the same in the concrete case of
rotation and the imaginary case of simultancous bargains.

But the differences between the abstract and concrete cases
will not, I think, repay examination. I am already sensible
indeed that the investigation of economic forces which require
some seventy years to work themselves out may seem to have been
prolonged beyond the limits of applied theory. I submit, how-
ever, that the argument is not so abstract, the reasoning is not
deduced through so artificial a chain of remote consequences as
at least one of the classical theorems of taxation which are still
accepted by economists;? I mean Senior’s doctrine of tithes.
In this argument, as interpreted by Mill, the links scem to be
as follows : rise in the price of agricultural wages, check to profits,
check to accumulation, check to the production of food, check to
the growth of population, check to the rise of rent; compara-
tively to what would have occurred in the absence of the tax. But
it is not my design to determine the limits of applied theory,
or to uniformly cover with examples the field so demarcated.
I aim only, at least in this first article, at a restatement, with
slight modifications, of the classical laws of incidence, and a
partial ocxemplification of the restated theory.

* Professor Thorold Rogers advocated this view very strongly in his ovidence
before the Town Holdings Commission.
2 E. g. Bastable, Public Finance, and Seligman, Shifting and Incidence.
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It will be understood that the application of the theory in
this section hag been adapted to the typical case propounded;
modifications of statement would be required by the circum-
stances that there may be not only one, but several lessees
between the ground landlord A, and the occupier C; that the
duration of a house may excced the period of the building
lease; that the transfer of accommodation may be effected by
sale or ““ feu,” instead of leasc; that houses may be used for
business, as well as for habitation; that the ground landlord may
act as a capitalist; that rates may differ in different parts of the
same town; that house accommodation in different towns forms
“rival ” commoditics; and many other incidents more or less
important in practice.

TFrom the point of view of pure theory the following modifi-
cations arc more interesting. Perhaps the investments which are
open as an alternative to an intending builder are not indefi-
nitely extensive in comparison with the house-building industry
—at any rate for periods not indefinitely long. The effect of
mobility would then be to have connected our island B, not with
a vast continent, but only with another island.? The joint island
might then form a “ nation >’ of capitalists, virtually appertaining
to our first section, rather than the present one, obliged to submit
in consequence of the house-tax to some permanent reduction in
profits.?

Again, the building industry may be aflected by the law of
increasing returns, the operation of which we have next to
consider.

A D. The old distinetion between increasing and constant (or
decreasing) cost presents difficulties to the newer analysis. For
if any producer can continually increase his supply at a constant
or diminished cost, there appears no gencral reason why he should
not, cutting out his competitors, supply the entire market.® The
classical conception of constani cost presupposes a limit to the
production of each individual. The newer idea of expenditure
pushed up to the margin of profitableness, in a regime of competi-
tion, implies the law of increased cost.r The law of diminishing

i Above, p. 79,

2 This sort of intermedinte case between perfect mobility and immobility is
treated by Professor Pantaleoni in his highly original Zrasluzione dei Tributi.

3 Cp. Marshall’s Lrinciples of Economics, 2nd and 3rd editions, Book V. ch. xi.
et passim.

4 Thus in the luminous illustration which Professor Marshall has given in note
xiv. of tho Appendix to his Principles, 3rd edition, the total outlay of a master-

builder, considered as a function of different classes of labour @,, 2, and
different kinds of raw materials y,, 7, ete., and other kinds of variables, must
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costs, as Cournot argues, is only intelligible on the supposition of
monopoly.!

How then can the law of diminishing cost co-exist with com-
potition ?  How can a larger offer go with a smaller prico? How
can the supply-curves of the kind which Professor Marshall has
made familiar be ever conceived as descending ?

The better opinion appears to be that such a downward trend-
ing locus is not to be regarded as a supply-curve in the primary 2
and obvious sense, not as representing the offer which in a given
state of industry would he forthcoming at different prices; but as
compounded of, or derived from, a serics of such primary curves,
which Mr. Cunynghame in his path-breaking essay on the subject 3
has called “ successive cost curves.”

It has happened to some of us to ascend a mountain slope
just up to the point where the desire was just compensated by
the difficulty, of further progress. Such is the position of the
economic man on a primary short-period supply-curve sloping
upwards.

Supposo that, as a parby of mountaineers press up a steep
slope, the opposing crest gives way, and they are carricd down
by a sort of avalanche, and landed on a new inclined plane..
Again they urge their toilsome march upwards; and again, before
the crest is reached, they are precipitated on to another ledge
below; and so on till they are brought to a stop on some steep
and comparatively firm slope. Their path in space, though in
reality saw-shaped, might appear to one taking a general view to
be & curve-line. Such, perhaps, is the nature of a competitive
industry obeying the law of increasing returns: confined for
short periods on an ascending supply-curve, extended during long
periods down a descending supply-curve.t

Suppose that our party, after coming to a stop on a short slope,
were to be incited by some fresh stimulus; they might break
through another crest and descend through a distance out of all

bo such that the second term of its expansion fulfils all the conditions of a
mazimum (above, p. 66, noto 1) ; othorwise the statements made, e. g. op. cit.,
p. 802, par. 2, would not hold good. .

The thoorotical difficulties connccted with the law of inereasing returns are
frequently reforred to by Professor Marshall in his later editions.

} Principes Mathématiques, Art. 50, p. 102,

2 See the referenco to the subjcct in a former articlo, EcoNoMIO JOURNAL,
Vol. IV. p. 436. ¢ TcoNomIC JOURNAL, Vol. II. p. 41,

¢ Tho idea of & curve of many branches was propounded by the presont writor
in his Address to Section I' of the British Association {note J), 1889, Tho date
explains one sorious omission, that of “ external economies,” pointed out by
Professor Marshull in the Principles of Economics. (Seo a, below, p. 305.)
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proportion to the exciting cause. Conversely, the imposition of a
new burden might have prevented such progress from occurring.
It is thus that, in an industrial regime of the kind considered, a
bounty is apt to lower price,* a tax to raise it,? to a dispropor-
tionate extent.?

But, if the law of incrcasing cost is fulfilled in its natural and
obvious sense, if the primary or short-period curves arc descend-
ing, presumably the case belongs to Monopoly, the subject to
which we next proceed.

Monopoly,* the branch of the subject we have now reached,
presents a bifurcation peculiar to itself. Therc is an essential
difference between (a,) the cases in which we are concerned with
only one monopolist, and (a,) those in which two or more mono-
polists enter. The first subdivision presents ramifications parallel
to those which have been traced in the case of competition. The
first of these varieties is obtained by combining the just now
defined attribute a, with the attributes which form the first
members of cross divisions enunciated in the first article : namely,
B prevalence of the law of decreasing returns, C immobility
of capital and labour, D taxation of margin (e.g. specific or ad
valorem, or in kind).

1 Marshall, Principles of Economics, Book V. chap. xii. § 4.

2 Jbid. Cp. Mill, Political Bconomy, Book V. chap. iv. § 2, end.

3 A tax on & rival might of course act as a bounty; ¢ g. duty on foroign
imports as a bounty to native produecors.

Professor Carver’s argument (Yale Review, November 1896) that, when an
import tax is levied on a commodity which 18 produced at homo under the law
of incroasing returns, the consumers may possibly bear no part of the tax, is not,
I think, as ho seems to apprchend, ““ opposed to the best orthodox teaching ’;
unless orthodoxy be defined very straitly. The argument is used by some
of the highest modern authorities, to whom I havo roforred in a former article
[Economio JOURNAL, Vol. IV. p. 48, E]. T don’t know that they would accept
his reply to tho objection that the price—after being lowered in consequence of
the tax—‘‘ might bo further lowered by removing the tex.”  This might bo
temporarily,” says Professor Carver, “ whils it is probable that the same forces
which kept the price up before the duty was first levied would ultimately bring
about the samo conditions after it was removed.”

4 The taxation of monopolists and monopolised goods, which is the subject
of this article, is not to be confounded with the taxation by monopoly which is
practised by soveral modern governmonts. Tho pure theory of the lattor form of
taxation is simply the pure theory of monopoly in general-—a subject which I have
attempted to handlo in the Giornale degli Economisti for 1897 (E). Tho taxation
of monopoly and the taxation by monopoly are conneeted by a certain analogy,
which, us indicated by Messrs. Auspitz and Lieben (Theorie, p. 427 and context),
exists between monopoly and taxation in gencral. In ordinary taxation govern-
ment alters, in taxation by monopoly it makes, prices in its own inlerest—or
rather ut its own discrotion, as Government need not be perfeetly self-interested
(see Marshall on ‘‘ Compromise Bonefit,”” Principles of Iiconomics, Boolk V. ch. xiii.}.
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a; BCD. The simplest case under this head is obtained from
the case which was first discussed under the heading A B C D,
namely a simple market, by supposing one side of the market to
be as it were solidified into a monopoly. We have thus the
typical case discussed by Cournot: a single monopolist dealing
with a body of customers competing with each other, at the same
price for all the customers. As demonstrated by Cournot,! the
effect of a specific tax on the product will be to raise its price to
an extent which may be either greater than, cqual to, or less than
the amount of the tax “ selon les circonstances.” 2 To which it
may be added, I think, that it will probably be less, at least for
the case of dcereasing returns.® In general the addition to the
price will be a substantial proportion of the tax.

What is said by many popular writers, and even by some dis-
tinguished economists, that a tax (of the kind now under considera-
tion) will not affect the consumer, for that the monopolist has
already done his worst, is true only in two special cases. (1) Where
it is not in the power of the monopolist to increase or limit his
outputb at will, he will very generally have to bear the whole tax.
Cournot has noticed the casc of the monopolist who is unable to

1 Principes Mathématiques, chs. v. and vi.

Professor Seligman appears to be under the impression that the only reason
advanced by Cournot for the phonomenon that a tax on a monopolised article may
raise the price to en extent greater than tho amount of the tax was that tho price
peid by the consumer must include not only the tax but also interest on the sum
advanced in order to pay the tex and the profits of middlemen (Shifting and
Incidence, p. 156). “ This theory,” says Professor Soligman, * which Cournot
invested with claborate apparatus of mathomatical diagrams, is, however, nothing
but the aceepted doctrine of Adam Smith, Ricardo, and Mill  (ibid. p. 157; ep.
p. 169, par, 1), DBut it will be ovident to any one who studies Cournot’s theory
of monopoly (Principes Mathématiques, p. 78, referred to by Mr. Seligman) that
Cownot rests tho phenomenon in question, in the ease of monopoly, upon a
principle other than the accepted doctrine of Adam Swith. Cournot in the
passage reforred to, has “ invested with mathematieal apparatus ” the law of
taxation stated in our toxt; which is so far from being tho accepted doctrine of
Adam Srmith that it has escaped ovon Mr. Seligman.

I do not deny that Cournot has also employed the ‘“accepted doctrine *';
whether mistakonly, as Professor Seligman holds, will depend on the validity of
*“the old doctrino of normal or natural profits” (Seligman, p. 158 and ep.
p. 145), & subject on which I am not called upon in this connection to oxpress
an opinion (cp. ante, p. 77).

2 Principes Mathématiq . 17

3 As proved by Cournot (Principes Mathématiques, Art. 31) tho incroase of
price duo to & small tax % per unit of commodity is of the form uX A+ (2A 4B +4-C)
where A is always negative; B is negativo whon tho law of decreasing returns
prevails (and positive in the converso case); of C nothing is known in general,
oithor as to its sign or magnitude, except that the expression (2A 4 B-C) must
bo always negative. In such a case, I submit, we are justified in rogarding it
as probable that A will be (in absoluto quantity) less than 2A-+B4-C, and there-
fore the addition to tho price less than u—at any rate whoen B is of the same sign
as A, as in tho present scction.
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increase his output.r The converse exception may be illustrated
by an owner of urban land, if prevented by public opinion from
keeping it out of the market, (2) The second cxception is where
the monopolist is a sole buyer, and the supply of the article bought
is perfectly inclastic: for instance, a combination of tenants
dealing with landlords incapable of combining. DBut in general
the addition to the price will not be zero. I am unable to follow
Professor Seligman when he asserts the contrary. .

These thcorems may be extended from a specific to an ad
valorem tax. The demonstration is given by Cournot in a passage
already referred to (Principes Mathémaliques, p. 78 et seg.). 1
have endeavoured to give a simplified version of Cournot’s reason-
ing in a note.?

! Principes Mathématiques, last paragraph of ch. v.; first paragraph of Art, 39.

2 Bofore the tux, tho monopolist will have fixed the price which renders his
not profits & maximum. Ho may bo supposed to begin tontatively with a very
low price, and to go on raising tho price as long as tho increment of net profit
which corresponds to a rvise of price continues positive. Ho will stop just at
the point at which that increment ccases to bo positive and begins to be negative.
That iy tho required position of maximum. A riso of price above that point is
attended with a fall in gross receipts. IFor, by hypothesis, the price of riso is
attended with a fall in net receipts; and net recoipis equal gross receipts minus
total cost; and total cost decreases with the rise of price, sinco total cost diminishes
with the diminution of the quantity supplied, and that quantity diminishes
with tho riso of price. If, then, gross receipts minus total cost diminishes while
the subtrahend total cost diminishes, much more must gross receipts diminish.

After the tax, tho quantity which the monopolist seeks to maximiso is the net
profits in the same seuse as before (that is, gross receipts minus totlal cost) minus
the amount of the tax, a certain percentago of gross receipts. This quantity
will not bo & maximum at tho point before deternined. TFor if tho prico bo raised
above that point, the increment of the quantity to be maximised (net profits
minus tax) will be 0 minus increment of the amount abstracted by the tax. Bub the
increment of the amount abstracted is negutive, sinee when the prico is raised the
gross recoipts are diminished (as shown in tho last paragraph), and therefore
the tax which is a fixed percentage of the gross returns is diminished. 1t will be
tho intercst then of the monopolist to raise the price beyond tho okl maximum
point up to a now limit; at which the loss in respecet of net profits (gross receipts
minus total cost, which diminishes us the price is raised above tho old maximum
point) is just compensated by the gain in respect of tho diminution of the tax.
The new price therefore will be higher than tho old.

A scruplo may bo felt whether, as the price is raiged above tho old maximum
point tho loss will overtake the gain, as the reasoning requires. The answer i that
tho loss (attending the increase of prico abovo tho old maximum point) is propor-
tional to tho square at tho increment of the price, whilo tho gain is simply pro-
portional, it being supposed that the tax is sinall (¢cp. above, p. 74). Whenco
in gencral thoro is a detorminate value for the increase of the new prico above
the old, such that tho gain of the monopolist—the net recoipts minus the tax—
should be a maximum.

Tho mathematicel reader will not expect the accuracy of a purist in this
popular version; the general reader will perhaps bo disappointed in his expecta-
tion of simplicity. 1 don’t know that tnuch has been effected by this cumbrous
simplifieation, except to show tho great superiority of the genuine mathematical
method,
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Cournot’s reasoning may be extended to any (small) marginal
tax, provided that the aggregate tax increases with the amount
supplied.*

Throughout all the cases which have so far been considered,
there prevails what may be called the general rule, both for com-
petition and monopoly, that both parties suffer more or less from
a tax. It remains to point out that in monopoly, as in competi-
tion, there are exceptions to this rule. The monopolist, indeed,
always suffers, but his customers may be benefited in certain
cases.

There is first a peculiar tax in kind noticed by Cournot with
respect to monopoly, and described in our formor article with
respect to competition : “ the abstraction of a certain portion of
the exports in kind, to be disposed of in a manner not affecting
the market under consideration.” 2

The case of several commoditics presents a second class of
exceptions, even more paradoxical in a regime of monopoly than
in that of competition. If a monopolist supply two commoditics
for which the demand is correlated, that is either * rival” or
‘ complementary,” then a tax on one commodity may benefit the
consumers of both.® To fix the ideas, let there be a railway, like
our Midland, with two classes of passengers, first class and third
class. Let there be imposed a small tax of say 2 or 3 per cent.
ad valorem on the gross receipts of the first class passenger
traffic; or there being, as in fact, a tax already, let there be

! As pointed out by Profcssor Marshall in the passago to which Professor
Seligman refers when he says that “ most writors, including Marshall (Principles,
460) [sco p. 462, 1st ed., note, par. 1, p. 538, 3rd ed.] and Pantaleoni (Trasluzione,
76), ovorlook this, and confuse a tax on gross receipts with a tax on sales or
amount produced.”

If the views, here stated summarily, and more explicitly in my article on
*“ The Pure Theory of Monopoly  (Giornale degli Tconomisti, 1897), are correct,
thoro is not the slightcst confusion or mistake to be attributed to cither of the
authors thus disparagingly roferred to by Professor Seligman. It is to be regrotted
that his intellectual sympathy is not always proportioned to his learning.

# Abovo, p. 72. This kind of tex is presupposed in Colonel Barone’s theorem
respecting @ contribution proportional to the quantity; forming the fourth
theorem of his * Teoria Matematica dell’ Imposta > {Giornale degli Economisti,
March 1894), p. 207.

? In the caso of 7éval demand, the theorem makes no postulate abous the cost
of production. Eithoer tho law of increasing or decreasing (marginal) cost may
prevail. There may even be no cost, two * mineral springs ” controlled by &
monopolist (ep. Cournot and Marshall) supplying without human effort $wo watoers
which may, o somo oxtont, act as substitutes for cach other. Or the (total) cost
may be constant, not changing with that change in the amounts produced which
is consequont on the tax; as it is allowable, though not necessery, to suppose in
our example of first and third class accommodation. In the case of complementary
demand, it must be postulated that production is correlated in e cortain manner.,
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superimposed a small additional tax; I say the consequence of
the new tax on first-class tickets may be to benefit passengers
by lowering the farcs of both kinds, both the third class and also
the first class.

A mathematical demonstration of this theorem has been
offered elsewhere.! The rcader who has seen how difficult it is
to state in ordinary language the proof of the simple proposition
that a tax on a monopolised article tends to raise its price
(above p. 91, note), will not expect here a full statement of
the more complicated argument relating to two commodities.
He may be put on the track of the investigation by the following
hints.

Let 2 and y be respectively the first and third class fares (per
mile or other unit) before the tax. After the tax let us suppose
the directorate of the railway to alter the fares one at a time;
and first the first-class fares.? By the theory above stated, the
first-class fares will be raised in conscquence of the tax (the third
class being for the time fixed), say to ;. There will result a
diversion from first-clags traffic, a risc in the demand for third-
clags accommodation. There might be expected then a rise of
third-class fares in sympathy with the rise in the price of the rival
accommodation; for when the demand for an article is raised it is
probable 3 that its price will rise, ceteris paribus. But other things
are not the same here. For, while the purchasecrs are now dis-
posed to give more for third-class accommodation, the scllers are
more ready to offer third-class accommodation now that it has an
advantage over the first-class in not heing taxed. Thus the
change in the third-class fare will be the resultant of two ton-
dencies, one making for a rise, the other for a fall.  There is nothing
to show that the latter tendency may not preponderate. Accord-
ingly, the new y, say ¥,, may bo less than the old one. This low
third-class fare will tend—by the sort of sympathy between the
prices of substitutes which has just been noticed—to drag down
the first-class fare, when we come to the third step, which consists
in determining the first-class fare, x,, which is most profitable
to the monopolist, the third-class fare being fixed at w,.

* See Giornale degli Hconomisti, 1887, Vol. L. p. 131 (E). In that article I
give an explicit oxample of a possible curve, or rather numerical law, of demand
for first and third class accommodation, such that if a tax of 2 or 3 per cent. is put
on first-class tickets, it will be the interest of the managoemont to lower both fares.

2 Of course I do not suppose so delicate an adjustment—such a frictionless
movement towards tho position of maximum profit—to be realised in the concrete
management of an Inglish railway, But I think that it may bo of scientific

interest to establish tho theoretic possibility of the paradox enounced in the text.
8 Though in u regime of monopoly, not necessary. See Index, 8.v. Paradox.
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It is probable then that z, will be less than x,, And there is
nothing to show that it may not possibly be less even than .
There is nothing to show that the series of subsequent steps will
not converge to a system of two farves each of which is lower
than the original one.!

The preceding theorem illustrates a general characteristic of
monopoly, that the laws of incidence relating to that regime
resemble, but are less exact than, those relating to a regime
of competition.? To take another example from the case of

! An acute friend has objected : If it is advantageous to tho monopolist to
lowor prices after the imposition of the tax, why is it not before ? I reply : Because
the conditions of maximum profit aro altered by the tax. Let @ bo the price of
firsb-olass accommodation, and ¥ that of third-class accommodation, before the
tax; and let the corresponding quantities domanded be D, and D,. Aftor tho
tax, lot &’ and g’ be the prices, D', and D, the corresponding quantities. Then
tho profit of the monopolist is D @D,y bofore the tax, after tho tax 3§D’ &’ D’,y’ ;
if, to fix the ideas, wo suppose the Lax to bo & por cent. ad valorem (on the proceeds
of first-class tickots), and for simplicity we abstract oxpenses of production
(supposed constant). There is no inconsistency in supposing that it is neither
the intorest of the monopolist to change the fares from » and y to « and ¥ boforo
the tax, nor from 2’ and ¥’ to @ and y aftor the tax; ® boing greater than 2, and
ythany’. Ttisnccessary only that D a4 D,y should be greator than Dy’ D'y,
and also #3D’;2'+D’y’ greater than }{D,a+D,y; or thal we should have at
the same timo (D’;y’—D,y) less than (D;z—D’e’), and (D’yy’—D,y) greater than
13(D,yw—~D’a’). Itis nobsurprising that of two quantities which are known not to
be widely different (the tax being small), one should be greater than ninoteon-
twentieths, and less than the whole, of the other, provided that tho quantities are
positive. Now it is probable that D,x—D’a’ is positivo, if @ is greator than
2,’, as D, is probably greater than D,” (the monopolist reducing his offer of the
taxed commodity). Nor is it improbable that D’y’—D,y should be positive;
nor inconsistent with the supposition that y’ is less then y.

"Tho objector may still insist : If Dw is greator than D2, why not raise &’ to @,
loaving y” what it is? To which I roply that tho proceeds of the first-class traffic
will no longer be D in that case, bub @ X fivst-class accommodation demanded
ab tho prices @ (first-class) and y’ (third class), say # X A, Now A mey fall off
so rapidly, as the first-class fare is raised from 2 to 2, owing to the countor attrac-
tions of the third class (at the price y’) that the monopolist will lose moro by the
decrease in the domand for first class than ho gains by that increased demand
for the third class which he at the same time eauses.

? This greator latitudo is explained by the circumstance that in monopoly,
unlike competition, tho producer [or, mutatis mutandis, the monopolist buyer]
musb take account of the change in demand price caused by variation in the
amount of product which he may offer (cp. Marshell, Principle of Economics,
Part IT. p. 802, 3rd ed.). If B be that amount and p the price (ibid.), tho marginal
cost is equated in competition to pag, but in monopoly paB - BAp, Accord-
ingly, in detormining the variation in the position of equilibrium due to & (small)
tox (cp. Cournot, Princig Mathématiques, ch, vi.), whereas in competition the
highest ordor of differential (of p with respect to 8, taking 8 as the independent

variable) which wo need take account of, is of the form ?—;, in monopoly wo have

also to take account of difforentials of the form %ﬁ‘ The sign of the former is

given by tho law of diminishing utility. But the sign of the lattor is not usually
a datum.
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correlation. 'We have seen that when production only is correlated,
““it being supposed that the demand for one commodity is inde-
pendent of the demand for the other,” in a regime of competition
(1) a tax upon two rival products will raise the price of the
taxed one, and lower the price of the untaxed onc; (2) a tax
on one of two complementary products will raise the price of
both.?

Now let the correlated production be in the hands of a mono-
polist, the demands as before being uncorrelated. Then (1), as
before, a tax upon one of two rival products will raise the price
of the taxed one; but it will not, as before, nccessarily—it will
only probably—lower the price of the untaxed onc. Also (2)
as before, a tax on onc of two complementary products will
certainly raise the price of the taxed one, but will only probably
raise the price of the untaxed one.

For example in a regime of monopoly it is probable, though
not so certain as in a regime of competition, that a tax on malt
would tend to lower the price of wheat in a country dependent
on & limited arca for its supply of both products; assuming that
the production was not (otherwise) correlated. Contrariwise if the
products arc complementury in respect of the rotation of crops,
as the Malt Tax Committec of 1862 suppose. “ The effect of the
malt tax,” they say, ““is to interfere with the due rotation of
crops,” 2 and therefore presumably to cause wheat to be grown
in more unfavourable conditions, at a higher price.

Some peculiar cases of rival production arc constituted by the
property that in monopoly identical objects may be sold at
different prices : for instance seats for men or women at a theatre.
If instead of the theatre tax which is now levied in Italy there
were imposed a tax on men’s tickets only, the ladies would be likely
to gain not only in exemption from the tax, but also in having
less to pay for their tickets. That is supposing the demand for
one kind of ticket to be independent of the demand for the other
kind. A fortiors if, as it is natural to suppose, the demands are
complementary.® Tor it is probable in monopoly, as it is normally
true in competition, that ““ a tax on one of two complementary
commodities [7. e. ““ for which the demand is correlated ] will

1 Above, p. 73, par. 2, where, by a misprint, or lapsus plume, the predicates
of two propositions wero transposed in tho original version,

2 Parly. Papors, 1868, 420. Cp. Ruidence, 1867 : Q. 2616, 2052, 3023, 3305.

8 The young man who treats his lady friends to tickets, and the paterfamilias
who provides for mixed parties, would be disposed ceteris puribus to give more for
men’s tickets if ladics’ tickets wero lowered, or more for ladies’ tickets if men’s
tickets were lowerod.
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raise the price of the taxed one, and lower the price of the one
which is not taxed.” 1

Following an order similar to that of the corresponding
section on competition, we shall now leave correlation out of
sight, and go on to consider the general case in which a mono-
polist deals with two or more competitive groups. For example,
wo might imagine one of our islands A, B, C,2 to be now held
by a monopolist. As before, we shall find that it is not indifferent
whether a certain tax is levied on transactions between A and
B, or on transactions between B and C. If, as before, we suppose
the materials supplied by C to be constant in quantity and
independent of human eflort, we have now three cases, according
as A (the consumers), B (the manufacturers), C (the landlords)
form a monopoly. In the first case a tax on the product will
prejudice both partics, not only in gencral as in competition,
but always—correlation of supply or demand not being now
supposed. Tor the circumstance which forms an exception
in competition, the inelasticity of the consumer’s?® demand,
cannot occur in monopoly.? In the second case a tax on the goods
produced by the monopolist B will not prejudice C; for the
monopolist will have already done his worst.® In the third
case a tax on the product will, on the general supposition that
the demand of tho consumers is not perfectly inelastic, prejudice
the landlord in general in monopoly as in competition; bub
not in monopoly always. For, though in consequence of the
tax the demand on the part of the (competitive) producers in B
for the (monopolised) article supplied by C falls, yet it does not
follow that the price of C will fall. For it is one of the irvegu-
larities of monopoly as compared with competition that a rise [or
fall] in the demand for a monopolised article is not necessarily,
but only probably, attended with a rise [or fall] in its price.®

1 Above, p. 73. z Abovs, p. 75. 3 Above, loc. cit.

4 This may be olegantly exhibited by the curves which Messrs. Auspitz and
Lioben have employed to illustrato tho case in which tho monopolist is & sole
buyer. 8 Seo E, Vol. L, p. 113.

¢ Suppose that the demand for the monopolised commodity increases in the
sense that the avorage consumor * will buy more of it than he would bofore at the
same price, and that he will buy as much of it as before at a higher price
(Principles of Beonomics, Book IIL. chap. iii. § 4, 3rd ed.). Then the demand-
curve will ¢ shifted outwards, as in Professor Marshell’s figures 26, 27, 28,
The Monopoly revenue curve (ibid.) will accordingly be modified. The new g, will
boe on o constant revenue curve (ibid.), which is further * out,” or away from the
axis than the corresponding old ecurve. But there is nothing to provo that the
now Lg, is greator than the old one; the displacement of the demand curve may
bo such that-~whatover the shape of the * supply-curve —the now Lg, is less
than the old one.
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This survey of marginal taxes of monopolised articles may
conclude with the reflection that the consequence of such taxes
appear to be in general more unpredictable in monopoly than
in competition. .

a; B C d. That taxation upon the profits of a monopolist
cannot be shifted is universally acknowledged. It may be
observed that this is true not only as stated in the books of a
capitation tax consisting of a lump sum, and an ad ralorem
tax directly proportionate to profits, but also of a progressive tax
on profits (the proportional contribution increasing with the
amount).? Of coursc the altcration of the monopolist’s revenue
may produce, as in the case of competition,? an indircet result on
the margins of work and saving.

a; B c. To attribute mobility to monopoly may appear a
contradiction in terms. The designation may, however, be
appropriate to a certain mixed case intermediale between
monopoly and compelition when there is present mobility of
labour and capital, but not the other characteristic of perfect
competition, unique price determined by higgling of the
market.

Crossing Mont Blanc from Italy into France, at a littlo
mountain inn which is perched high above (‘hamonix I had some
refreshment in the charge for which onc item was a franc for a
slice of bread. I don’t suppose that this franc had any exact
correspondence with the marginal eflorts and sacrifices requisite
to produce bread and carry it up to that height. 1t might have
been so if several of the Chamonix bakers had erected ecach a
shop or booth on the rock and competed with each other. Sup-
posing this to be impracticable under the circumstances, it might
still be open to any citizens of Chamonix to start a rival cuberge,
if it appeared that the proprictor of the existing onc was making
more than ordinary profits (account being taken of all the hard-
ships incident to the business). In such a case we have “ indus-
trial ”’ without * commercial ” competition. The casc is perhaps

The rationalo of this uncertainty, as well as others which have been noticed,
is to be found in the same *“ dominant fact in the theory of Monopoly » (above, p.
94, note).  In competition we are concorncd only with the rise in the amount
demanded at each price, the variation of Cournot’s function I(p), say 84'(p). 1f
this is positive, the prico must riso, tho law of decreusing returns prevailing. In
monopoly we huve also to look Lo the sign of ((llp 5T°(p), which is not usually given.

t Hee arvticlo in (iornale degli Iiconomisti (E.)

2 Above, p. 76, 'The effect of such a tax on tho margin of production is ex-
hibited by Colonel Barone in the second theorem of * Teoria Matematica dell’
Imposta ”’ (Giornale degli Economisti), 1894,

VolL. 11, H
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common where there is a large establishment and a comparatively
small number of customers.

As Profcssor Walras has well observed, these conditions are
realised much more often than is supposed—

“ tel fabricant de chocolat, qui vend son chocolat 3 franes la
livre quand il le débite sous le nom modeste de ‘ chocolat superfin’
enveloppé simplement de papier glacé le vendra 4 francs la livre
4 la condition de le parfumer & la vanille et de le débiter sous
le nom de ‘ chocolat des princes,’ enveloppé de papier doré, Il
en est de méme des différentcs places d'un théatre, dont les
différents prix ne sont nullement proportionels au frais de pro-
duction de ces places.” *

In such cases the incidence of taxation will partly obey the
law of monopoly and partly that of competition. For marginal
taxes not large enough to overcome the friction which resists
mobility, it should seem that the law is rather that of monopoly
than of commercial competition, our a B C D rather than our
A BCD. One difference would be that, where the demand of
the consumer is very urgent, the tax would fall on the producer to
a greater extent than is to be expected in a regime of perfect
competition.?2 In general the consequences of the tax become
more unpredictable in virtue of the property under consideration ;
a difference which is perhaps aggravated by the circumstance that
the case is apt to be one of joint production.

2, b. The law of “ increasing returns ” does not constitute
such an important subdivision of monopoly as of competition.
There is no difficulty in the case of monopoly in understanding
how production should stop short in the full career of the law of
increasing returns, the diminution of the cost being more than
counterbalanced by the falling off of demand.? The principal
difference between the casc of increasing and decreasing cost, is, T

1 Feonomie Politique Pure, p- 418; cp. Schonberg’s Handbuch ; article by F.
Neumann, cspecially ii. 8; Acworth, Railways and Traders, ch. iv. So Hermann
(Untersuchungen, ch. vi. p. 419, ed. 1870) of a shopkeeper who uses smuggled wares
along with wares which have paid duty : * Stellen sich die preiso héher als die
schmuggelpreise tiefer als die preise der verzollten waare.” It is not easy to see
how this can be, unless tho shoplkeoper enjoys some of the proporties of a mono-
polist. Professor Marshall points out that the * dominant fact in the theory of
monopolies ”* (cp. above, p. 94) * is dominant also in the casoc of any producer
who has a litmited irade connection which he cannot quickly enlarge.”

2 Above, p. 90, note 3.

3 Regarding tho action of increasing returns as essentially different in the case
of monopoly and competition, I cannot quite accopt Professor Soligman’s state-
mont with respect to a (specific) tax on a monopolised article. * Of course the
same qualifications arc to be introduced as beforo [in a rogimo of competition]
according as the monopoly industry obeys the law of the constant diminishing
or inereasing voturns *’ (Skifting and Incidence, p. 161). Not ** of course,” suroly.
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think, that the price is apt to be raised—will be raised ceteris
paribus—to a greater extent in the case of decreasing than in
that of increasing cost.t

ay.  Tho remaining branch is the shortest, yet not perhaps the
least fruitful with regard to general economic theory, which rather
than finance is here cultivated. Where two or more nionopolists
take part in a system of bargains there are no laws of incidence,
for there are none of value. It has long been recognised that
the bargain betwcen two monopolists 2 is indeterminate; it is
now submitted that a system of bargains in which two or more
monopolists deal, not divectly with cach other, but with one or
more competitive groups, is also indeterminate. Suppose, for
instance, a miller dealing with two monopolists, one the owner of
the ground, the other of the water-power—as in an example put
by Professor Marshall,? the only writer, so far as I know, who has
given a hint of this theory. Let there be a number of such
millers in competition with each other; and let the ground rent
and the water rent be subject to revision from time to time, e. g.
every year. The monopolists might go on for ever shifting the
rents, making moves against cach other like two chess-players
when on cach side there survives only the king with one or two
inferior pieces.

The theorem may have some bearing on a system which is
regarded by some as the ideal of the cconomic future, that each
industry should be consolidated into a  Trust ” or combination.
Such a system would be characterised by instability, by fluctua-
tions of prices such as now occur in railway wars, but more pro-
longed; for in so far as the combatants, like the two landlords in
the example given, are not direct competitors, the combat seems
less likely to be terminated by either the ruin of one party or the
amalgamation of the two. That consummation may be more
apt to occur when the two monopolists supply, not comple-
mentary articles, like Jand and water-power, but rival commodi-
ties. But even in this case the proposition that value is between

! I am compelled to differ from Professor Graziani (Istituzioni delle Finanze,
p. 338) on this point. As alrcady pointed out (above, p. 90) the imposition of a
tux 2 peor unit of cornmodity is in general of the form ux A< (2A+B-C); whero
A is always negative, B is negative or positive according as tho law of decreasing
or increasing returns prevails; nothing is known of the sign of C—it represents
the element of chance in tho theory of monopoly (Index, A priori probabilities).
Accordingly, ceteris paribus, A and C being constant, the increase of price is
greater when tho law of increasing roturns provails.

2 Sidgwick, Political Economy, Book 1L, ch. x., § 3; Jevons, State in Relation
to Lubour, p. 164; Bohm-Bawerk, Positive L'heory of Capital, Book 1V, ch. ii.;
ep. Mathematical Psychics, pp. 21 et seq., by the present writor,

3 Principles of Hconomics, Book V. ch, x.
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cerbain limits—over & certain range of price—indeterminate may
well be of considerable theoretical importance.t

For further discussion of this and other subjects touched upon
here, I once more refer to the contemporary article on the Pure -
Theory of Monopoly in the Giornale degli Economisti.

The character of pure theory, deduction from reccived firss
principles, attaches not only to the incidence of taxes, which has
been considered in the preceding paragraphs, but also—in a minor
degree, doubtless—to the distribution of the fiscal burden among
the taxpayers, which is to be considered in what follows.
There is at least one aspect of this subject which may present
sufficient length of reasoning and strength of premises to deserve
the title “ pure.” The view thus distinguished is that according
to which the sacrifice felt by the taxpayer is a dominant factor
in the apportionment of the fiscal burden, the hedonistic, or in
a special sense utilitarian, principle of taxation, as it may be
called. Some other principle may be held—for instance, that
of “ ability,” or “ faculty,” in a more objective sense,? but can
hardly be held to belong to the domain of pure theory.

1 The case of wayleaves on mines to which Professor Marshall directs sttontion
(loc. ¢it.) may illustrate the general principle, or rather absence of principle. It
appears from ovidenco given before the Commission on Mining Royalties that it
is not always possible to make tho negotiation for royalty and waylcave concurrent
(Q. 590). The lessee who, having sunk much capital on & mine, wants to take
up an adjoining mino * deals with a halter round his neck »’ (Q. 561); he has been
““ got into a cleft stick ” (Q. 673; cp. Q. 5690). Thore is also much ovidence
that * the royalty is reduced by the ratc of wayleave paid ” (Q. 13,151). “A
lower royalty is taken than would be if not subject to wayleave ” (Q. 1933; cp.
Q. 13,218, 11,306, 13,151, 13,749, etc.). Lot us imagine these transactions to be
offected successively, as thus : The first step is to take a lcase of a coal-field for
o cortain period. The second stop is to take o wayleave or somo other subsidiary
privilege. Thoe torms exacted for this privilege being onerous, the third step
would be on a revision of the first lease to lower the rent for the coal-field. The
fourth stop, it may be supposed, would be on a revision of the other lease to still
further raise the wayleave. DBut this result is not certain, or not cortain to
continuo as the series of steps is prolonged. It may become the interest of tho
ownor of the subsidiary privilego to lower his terms in order to encourage the
industry, wayleave being a charge of so much per ton. The principel landlord
may retort by raising his terms; and the seo-saw may go on ad infinitum. Tho
lessee would not neccessarily be worse off than if he had to deal (for both coal-
field and subsidiary privileges) with a singlo monopolist—oxcopt so far as the
instability of value is harassing to industry.

Of course I do not suppose such 2 prolonged series of steps as I havo described
to oceur in the concrete. But I thinlk it is a legitimate fiction in order to bring out
tho contrast that, whereas in & regime of competition a series thus continued
theoretically tonds to a definite position of equilibrium (as illustrated e. g. by
Professor Walras in his Fconomie Politique Pure), in a regimo of monopoly thero
does not exist, even theoretically, o determinate position of equilibrium.

2 Theso torms avo often applied to the principle of subjective sacrifice. Cp.

. 5

Cohen-Stuart, Bijdrage tot de L'heorie der Progs nk / ch, i

!




TIIE PURE TIIBORY OF TAXATION 101

The purest, as being the most deductive form of utilitarianism
is that from which Bentham reasoned down to equality.l There
are those who regard this form as also purest, in that its first
principle is the most apt to be universally accepted. That
principle proposes as the end of action, or criterion of conduct,
the greatest sum-total of happiness; the intensification of
pleasure, its prolongation and distribution among increased
numbers being approved only when they conduce to that end.
The conception has been formulated mathematically by the
present writer.? In cxtending the summation of pleasure,
according to the formula, over all time and all sentience, it is
to be considered that, just as cgoism is never so perfect but
that distance in time renders pleasure less attractive, so utili-
tarianism is never so perfect but that persons whose interests
are widely separate will not each “ count for one *’ to the other.3

This remark may seem particularly appropriate to the adop-
tion of utilitarianism as the rule of political action. The average
citizen cannot be expected to care much for the interests of the
foreigner, perhaps not very much for the interests of fellow-
citizens outside his own class, nor at all for a remote posterity.

The proof of utilitarianism as the principle of political action
has been variously conceived. The same speculative height is
reached by different paths. There is an approach on the
economic side which it may be allowable to point out here. Let
it be granted that there is a certain analogy between political and
industrial co-operation or concerted action—an analogy admitted
by many high authorities with respect to the fiscal action of the
State.® We must not regard as an essential feature of the

The connection between the two meanings is very happily explained by Professor
Seligman, Progressive Taxation, p. 191, Bentham inveighs with characteristic
vehemence against the ambiguity of the term  faculties” in tho French
Revolutionary Declaration of Rights (Works, Vol. I1, p. 518).

t “Propositions of Pathology upon which the Advantage of Equality is
Founded,” Principles of the Civil Code, Part 1. ch., vi. (Worke, Vol. L. p, 304); Con-
stitutional Clode, Book I. ch. iii, sce. v. (Works, Vol. IX. pp. 14-18) et passim.
J. 8. Mill’s doctrine of equality is not so clear (Utilitarianism, p- 93). TFitzjames
Stephen complaing of its obscurity with some reason (Liberty, Equality, and
Fraternity, ch. v.).

® Mathematical Psychics, p. 57 et seq. On the pleonastic words * of the greatest
number ”’ commonly suffixed to ** greatest-happiness,” see ibid. p. 117, and cp.
some good remarks by Professor Montague at p. 34, of his preface to Bentham’s
Fragment of Qovernment.

® 1bid., Appendix 1V., “ On Imperfoct Egoism,”

4 Thero are somo valuable reflections on Bentham’s proof, or want of proof, in
Professor Sidgwicl’s article on Bentham in tho Fortnightly Review for 1877,
Vol. XXI. p. 647.

¢ I.g. the well-conceived analogy hetween the Statc in its fiscal capacity and a
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analogy the circumstance that in economic bargains there
generally prevails a rate of exchange corresponding to final
utility. That circumstance is brought about by competition,
which does not exist in the case of the political contract. It is
therefore improper, with Lord Auckland, to eall income-tax ““ a
fair prico for protection,” * to ask with Thiers, ¢ What is society
if not a stock company in which every one has morc or fewer
shares? ”’ 2 This is the fundamental fallacy of the *“ gquid pro
quo principle ”’ or ‘ benefit theory,” which is justly rejected by
J. 8. Miil,? Profcssor Seligman, and other high authorities. The
“ economic ” theory of taxation propounded by Professor Sax,
his “ conception of tax as a value-phenomenon,” 4 appears open
to a similar objection. The truer analogy is with those economic
bargains which are not governed by competition; for instance,
an agreement between an employer or an association of employers
and a trade union, or, as in the case of a ““ boundary ” dispute,
two trade unions. Is there any general principle governing
such agrecements ¢

The present writer has suggested, as the principle apt to be
adopted by two [or, mutatis mutandis, a few] self-interested
parties contracting in the absence of competition, the greatest-
happiness principle, slightly modified : that arrangement to be
made which conduces to the greatest sum-total welfare of both
parties, subject to the condition that neither should lose by the
contract.5 Of course each party would rather have his own way
completely. But the action of sclf-interest being suspended by
mutual opposition, the more delicate force of amity which even
in economic men is not entirely wanting,® may become felt.
Moreover, cach party may reflect that, in the long run of various
cases, the maximum sum-total utility corresponds to the maximum
individual utility. He cannot expect in the long run to obtain
the larger share of the total welfare. Bub of all principles of
distribution which would afford him now a greater, now a smaller

co-oporative institution in Professor Do Viti's Carattere T'eoricetico dell’ Jiconomia
Finanzieria, p. 103, ct seg. Cp. Professor Graziani, Istituzioni, lib. 3, cap. 4, and
authorities there cited.

1 Quoted by Professor Seligman, Drogressive Tuxation, p. 96, in which context
many similar refercnees will be found. 2 Ibid.

3 Political leonomy, Book V. ch, ii. § 2, par. 2.

¢ “Die TProgressivsteuer,” p. 87 ef seq., in the Austrian Zeitschrift fiir
Vollkswirtschaft, Vol. 1. Part I.  Cp. Grundlegung, passim.

5 Mathematical Psychics, p. 53.

& Much evidence was given boforo the Labour Commission as to the beneficial
effects of *“ closer acquaintanceship between tho partics.” (Group A, Q. 607, Cp.
Q. 2,019, 15,072-3, etc.).
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proportion of the sum-total utility obtainable on cach occasion,
the principle that the collective utility should be on each occasion
a maximum is most likely to aflord the greatest utility in the
long run to him individually.* Thus the rccommendation of
utilitarianism  to  self-intercsted partics would not be—as
Benthain’s teaching has been said to be—Ilike making ropes out
of sand.2 A4 fortiori, the higher the degree of public spirit which
is ascribed to the parties.

On these or other grounds assuming the greatest-happiness
principle to be the test of governmental action, at least with
respeet to taxation, let us proceed to apply the principle. The
primary problem is to determinc the distribution of those taxes
which arc applied to common purposes, the benefits whercof
cannot be allocated to particular classes of citizens. The con-
dition that the total net utility procured by taxation should be
a maximum then reduces to the condition that the total disutility
should be a minimum.® T'rom the condition that the total dis-
utility should be a minimum, it follows in general that the
marginal disutility incurred by each taxpayer should be the same.
But if the inequality of fortunes is considerable with respect
to the specified amount of taxation, there may not he taxation
enough to go round, so to spcak. The solution of the problem
is that the higher incomes should be cut down to a certain level.
At the same time the fact that the general marginal condition
is not perfectly satisficd, suggests the solution of a wider, a
secondary problem, namely, to determine the distribution of
taxation, not being limited to that amount of which the benefit
is indiscriminate. The solution of this problem in the abstract
is that the richer should be taxed for the benefit of the poorer
up to the point at which complete equality of fortunes is attained.

1 Thus it would appear reasonable that a foroman who is insolent to the work-
peoplo, und not particularly serviceable to the employer, should bo dismissed, if
thereby the employor’s profits are not sonsibly diminished, while the workpeople
gain considorably in freedom from annoyanco; or, again, that workmen should
consent, on terms not extravagant, to do a littlo oxtra work on an emergency, if
thereby the employcr is saved from considerablo loss.  But to illustrate fully the
applicability of tho principle would be out of place in this article.

2 Cp. Professor Sidgwick in Fortnightly Review, loc. cit.

3 Tho authority of Bentham may be cited in fuvour of this theory of
taxation :--

Tt is therefore necessary that those who ereato wealth by their labour should
give up a portion of it to supply thoe wants of tho guurdians of the State, . . .

“ All government is only a tissue of gacrifices.  The best government is that in
which tho value of those sacrifices is reduced to the smallest amount (Principles
of the Civil Code, Part L. ch, xiii., Works, Vol. 1. p. 13, ed. 1859).

“To take care thal this pain of constraint and privation be reduced to tho
lowest term > (View of « Complete Code of Laws, ch. xxix., Works, Vol. 11L, p. 204).
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The acme of socialism is thus for a moment sighted; but it is
immediately clouded over by doubts and reservations.

In this misty and precipitous region let us take Professor
Sidgwick as our chief guide. He best has contemplated the crown-
ing height of the utilitarian first principle, from which the steps of
a sublime deduction lead to the high tableland of cquality; * but
he also discerns the enormous interposing chasms which deter
practical wisdom from moving directly towards that ideal.

“In the first place it is conceivable that a greater equality
in the distribution of produce would lead ultimately to a reduction
in the total amount to be distributed in consequence of a general
preference of leisure to the results of labour on the part of the
classes whose shares of produce had increased.” 2

There is also the danger— -

* That the increase through equalisation of the incomes of the
poorer classes will cause the population to increase at a more
rapid rate than at present; so that ultimately the increment of an
average worker’s share will be partly spent in supporting a larger
number of children, and partly reduced through the decrease in
the efficiency of the more crowded labour,” 3

It is remarkable that Mill should have apprehended the
dangers of deficient production and excessive population less than -
the danger to liberty. The weighty sentence into which he
condenses the substance of his teaching on liberty deserves to
be repeated.

“ It i3 yet to be ascertained whether the Communistic scheme
would be consistent with that multiform development of human
nature, those manifold unlikenesscs, that diversity of tastes and
talents, and variety of intellcctual points of view which not only
form a great part of the interest of human life, but in bringing
intellects into stimulating collision and by presenting to each
innumerable notions that he would not have conceived of himself,
are the mainspring of mental and moral progression.” 4

Liberty is not the only one of the higher goods which is
threatened by a dull equality : there is also the * function of
maintaining and developing knowledge and culture,” the per-
formance of which function, as pointed out by Professor Sidg-
wick, has hitherto been largely due to “rich and leisured
persons.” 8

¥ Principles of Political Beonomy, Book IXI. ch. vii. § 1.
% Loc. cit. § 2.

3 Ibid.

1 Political Bconomy, Book I1. § 3,

¢ Ibid.
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The transition is easy to another reservation, which is in some
sense more intrinsic than the preceding. The Benthamic
argument that equality of means tends to maximum of happi-
ness, presupposes a certain equality of natures: but if the
capacity for happiness * of different classes is different, the
argument leads not to equal, but to unequal, distribution. The
testimony of Professor Sidgwick that Bentham would probably
have recognised this reservation ? carrics a double weight of
authority. The possibility corroborated by so high evidence
is calculated to temper the morc drastic applications of
utilitarianism,

The preceding reservations relate to the pursuit of socialistic
equality by any methods; the following relate more particularly
to the pursuit of that end by means of taxation. A progressive
tax rising to such a rate that it would not be the interest of the
taxpayer to increase his fortune by saving or enterprise above
a certain amount,® while improving the distribution, would check
the augmentation of the community’s wealth. There is, how-
ever, to be set off the probable increase of saving among the
poorer classes.* Ispecially the investment of capital in persons
by way of education might be increased.® There would be an
increase of production also so far as the proceeds of socialistic
taxation are applicd to render the poorer classes more efficient.t
But against this increase in the efficiency of the poor might

! This terminology has been employed by the present writor (op. ¢if., p. 57; cp.
pp. 04, 125) to designate differences both in the amount of means which different
individuals may requiro in order to attain tho threshold or zero-point of happiness,
and in the amounts of utility which they may derivo from the samo additions of
means abovo that point. Compare Professor Carver's weighty observations
(American Acad. of Polit. Sci. 1895, p. 82) upon difference in wants—a term which
may also refer to differences in the amount of means needed for efficiency,

* Professor Sidgwick says : “ I do not however think that Bentham intended
to dony (1) that one person may be more capable of happiness than another, or
(2) that, if so, the former’s happiness is moro important than tho lattor’s, as an
element of general happiness.” (Zlements of Politics, p. 683, note 2. Cp. note 3
for a fuller statement of Profossor Sidgwick’s own view.)

? The condition which a progressive tax must fulfil in ordor not to have this
offcet, is clearly oxpressed by Professor Ulisse Gobbi in a recent tract to which the
chaste use of mathematics londs a peculiar charm. (Sul carattere razionale dell’
imposta progressiva, § 3.)

4 CUp. Bastable, Public Finance, 2nd edition, p. 295, and, with special reference
to the problem of distribution with which Trade Unionism is concorned, Professor
Marshall’s Economics of Industry (1879), p. 202.

& Cp. Marshall, Principles of Kconomics, sub voce, Discount of future pleasure;
also Sidgwick’s Principles of Political Economy, Book TIL ch. ii.

¢ Tho exemption of a minimum is to be defended not only after Bentham
(Constitutional Code, ch, xv., Works, Vol. 1. p. 319) on the ground of loast sacrifice,
but also on the ground of greatest officiency,
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have to be set some decrease in the efficiency of the not very
rich.!

Again, there is the general presumption against governmental
action, the special danger that taxation extended beyond its
proper objecls will be abused. The warning comes with less
weight from those who are ready to employ taxation for a col-
lateral purpose of which they themselves approve—the correction
of intemporance.

In fine, the increase of taxation is limited by cvasion.

These extensive, though briefly indicated, reservations reduce
the prima facie revolutionary dictates of pure utilitarianism
to the limits of common sense. The position thus defined is
much the samec ag Mill’s.2 “ That the State should use the
instrument of taxation as a means of mitigating the inequality of
wealth ” is not to be demanded when a * tax on industry and
economy,” a check to the growth of wealth, is thereby imposed.?
But the utilitarian will be as ‘“ desirous as any one that means
should be taken to diminish those inequalities ”’: such means
as the limitation of inheritances and the taxation of unearned
increments, so far as these means arc free from the dangers above
enumerated. A similar reconcilement between equality and
security 4 is taught in an article replete with utilitarian wisdom
on The Ethical Basis of Distribution, by Professor T. N. Carver.

““ The minimum amount of repression [or check to the growth -
of wealth] is secured by imposing an equal sacrifice on all members
of the community, but the minimum amount of sacrifice is secured
by collecting the whole tax from those few incomes which have
the lowest final utility. No rational writer advocates the latter
plan exclusively, but many rational writers do advocate the former
plan. Yet it is not beyond dispute that the former plan ought to
be followed exclusively.” &

This pasgsage, read with the context, almost exactly expresses
the thesis herc maintained; except that the last sontence is
asserted rather too diffidently, and the first clause much too con-
fidently. Minimum sacrifice, the direct emanation of pure

* Tor an instance sco below, p. 120.

¢ TFor some differonces from Mill see below, p. 115.

3 Mill, Political Bconomy, Book V. ch, ii. § 3.

¢ Tho reconcilomont is taught by Bentham with respect to legislation in
general.  Seo the foreible chapter on * Security and equality—-their opposition,”
with the context (Principles of Civil Code, Part L ch. xi. et passim); e.g. “ It
is not equality itself but only a tendency towards equality, after all the others
[security, subsistence, and abund 1 aro provided for, that is the proper object

of endeavour > (1Vorks, Book II1. p. 294).
& Annals of the American Academy, 1895, p. 97.
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atilitarianism, is the sovereign principle of taxation; it requires
no doubt to be limited in practice ; but query whether the requisite
limitation is to be obtained from equal sacrifice, or any of the
cognate subsidiary forms of the hedonic principle which are
presently to be considered ?

Before leaving the principle of minimum sacrifice, let it be
observed that, under the limitations which have been described,
this principle may also be applied to justify differential taxation
on the ground of differences in other respects besides size of
income : for instance, difference in the permanence of the income,?
differences in civil state,? number of children,? age, and other
attributes.®

Besides the principle of minimum sacrifice, which has been
considercd, there are other species of the hedonic theory of tax-
ation. The most familiar are the principles of equal and of
proportional sacrifice : that each taxpayer should sacrifice an
equal amount of utility, or an equal proportion of the total utility
which he derives from material resources. The former species is
the commonest in England; the latter flourishes in Holland.®
The two species might be included in a genus termed * like
sacrifice.”

It will be convenient to consider first the practical con-
sequences, next the theoretical proof of these two principles.

In order to deduce conclusions from either premiss, there is
required another premiss relating to the law of diminishing
utility, There are some reasons for assuming—it is at least the
simplest hypothesis—that utility diminishes in inverse ratio to

* It is hardly necessary to refer to Mill’s magisterial discussion of this matter.

* An instance of taxation varying according as the taxpayer is married or not
is reforred to below on p. 133, note 2.

2 All would not agree with Mill that having & large family, so far as concerns
the public interest, is & thing rather to be discouraged than promoted.

4 Seo tho curious remarks of McCulloch on this subject (Hdinburgh Review,
1833, vol. 57, p. 156).

& Dr. Robert Meyer has given a list of attributes (Principien der gerechten
Besteuerung, p. 53).  Of course it must bo remcmbered that, as Mr. Cohen-Stuart
points out, by attempting to make corrections without sufficient data we run the
risk of making our vesult worse.

¢ The honour of clearly distinguishing these principles appears to belong to Mr.
Cohen-Stuart ( Bijdrage tot de L'heorie der Progressieve [nkomstenbelastung, ch. i. § 4).
He does not seem to deserve Professor Seligman’s disrespeetful eriticisms : * Much
ado about nothing * (Political Science Quarterly, Vol. VIL p. 337); * Cohen-Stuart
takes a long time oxplaining this, but as wo know it is nothing new, being precisely
what Mill expressed in other words ** (Progressive Tazation, p. 184; cp. as to Mill’s
formule, p. 136). 1t may well be doubted whether Mill entertained the notion of
proportional sacrifice, or distinguished it from that of equal sacrifice. It is certain
that the ideas have been confounded by other writers.
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means, after the law of Bernoulli.! Upon this assumption the
principle of equal sacrifice gives proportional taxation;? the
principle of proportional sacrificc gives progressive taxation.?

But there secem to be better reasons for assuming that the
utility diminishes with the increase of income at a faster rate.
There is the testimony of high authorities, Montesquieu,* Paley,®
J. B. Say ¢ and many others cited in the learned pages of Pro-
fessor Seligman. True, Mill regards the doctrine as ““ too dis-
putable altogether ” with regard to the higher incomes. Bub
neither Mill nor any other considerable authority has held that
the diminution is Zess than in the inverse ratio of the income.
Mill’'s estimate being the lowest, we may take as the most
probable estimate one intermediate between his and others, and
assume that the utility diminishes at a rate exceeding the increase
of income, if not for the highest incomes, at any rate for incomes
considerably above the usually exempted minimum.

This presumption is confirmed by the observation that the
property in question, the diminution of utility out of proportion
to the inverse income, almost certainly holds for large differences
as distinguished from differential variations; as Dr. Robert
Meyer has well argued.” But, if such is the character of the
utility-curve as to finite differences, it is probably also its
character as to differential variations.® The observed circum-
stances would not be consistent with the prevalence of Bernoulli’s
law throughout. It must be assumcd that for a considerable
tract of the curve—supposed not violently discontinuous—the
property in guestion prevails.

t Tho grounds of this provisional assumption aro well stated by Professor Sax,
Dic Progressivsteuer (p. 18).

3 As reasoned by Fauveau (Considérations mathématiques sur UImpét). It is
imporbant to obsorvo that the proposition applies not only to taxes, which mey be
treated as infinitesimal, but also to integral imposts (¢p. Cohon-Stuart, Bijdrage,
Appondix I. p. 190).

3 As reasoned by Cohen-Stuart, op. cit.

4 Bsprit des Lois, liv., xiii., ch, vii,

& I ts of Political K ledge, forming Book VI. of Moral and Political
Philosophy.

& Cowrs, Part VIIL ch. iv.; Traité, liv. iii., eh. ix. : “ Si Pon voulait asseoir
Pimpot do chaque famille de maniére qw’il {at d’autant plus léger qu'il portdt sur
un revenu plus nécessaire, il faudrait qu'il diminudt non pas simplement pro-
portionellement, mais progressivemons.”

7 Die principicn der gerechten Besteuerung, p. 333. Professor Sax’s eriticisms
of this p ge scem unr ily severo (Progressi 4 pp. 52-8), Professor
Sax’s own reflections (#bid.) confirm tho assumption here made ag to the character
of the utility-curve, up to a certain point at least of the curve.

8 The converse of this statemont is proved by Cohen-Stuart in his first
Appendix.
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Some doubt may remain as to the extremity of the curve which
corresponds to very high incomes. 1t has been supposed by
several high and independent authorities, that ultimately the
law of Bernoulli holds good. Some of the rcasons assigned arc
to be found in the passages cited below from eminent authors.!
It is here submitted that the character ascribed to the extremity
of the utility-curve is not sufficiently evidenced. Wirst, as to
capitalisation, regarding it as an application of income to future
gratifications (whether personal or vicarious), one does not see
why it should not approach satiety with a rapidity greater than
that which is assigned by the Bernoullian law. It may be sus-
pected, too, that an improper inference is drawn from the circum-
stance that as the income is increased by equal increments the
differences between the successive increments of utility become
less. But it is not with these differences that we are concerned,
but with the ratio betweon successive increments of utility.
And therc is nothing to show that this ratio does not incroase
more rapidly than according to the Bernoullian law. The
pleasure derived from a certain income may well incrcase with
the income somewhat as, according to the theory of crrors of
observation, the probability that an error will occur within a
certain distance increases with the distance.? Ultimately the

! Professor Sax, Die I’rogressivsteuer, loc. cil., p. 101 : “ Durch dieso Rinbezio-
bung kiinftiger Bediirfnisse erfillhiet dor Bediirfnissstand cine Erweitorung welcho
die gréssten Dimensionen annehmen kann, sich dann aber oben auch auf
Bediwfnisse von minimalen Stiirkegracden erstrekt. Diesor Umstand in Verbin-
dung mit der einleuchtenden Folgerung dass, da der Bediirfnisgrad nicht auf Null
sinken kann, von cinem gewissen Punkte niedriger Bediirfnissintensitit an die
Differenzon dor durchschmitilichen Intensitiit auf cinander folgender Bediirfnis-
grappen rasch abnehmen miissen und somit das Verhiiltnis der umgekehrten
Proportionalitiit der Finkommen annehmen, hedingt sehliesslich dio Aufhebung
der Progression des Wertstandes, was folgerichtig die Progression der Steuer zum
Stillstande bringt.”

Professor I, J. Nownann, Progressive Einkommen Steuer, p. 146: “ Da in den
hochsten Betriigen cin schr grosses Binkommen . . . regelmiissig otwas gleich
entbehrlichen (feniissen oder aber der Capitalisivung dient.”

Professor Troub, in & pussage quoted at length by Mr. Cohen-Stuart (op. cit.
p- 148), speaks of “ het punt waurop do nuttigheidsgrad van heb inkomon constant
bligft.”

Professor Grawiani, Qiornale deyli Economisti, 1891, p. 164 : “I escluso il
concetto d’ un saggio [d’ imposta] continuamente creseente, poché s’ & dimostrata
Pimpossibilita d’ un continuo accrescimento nella diflerenza di valutazione fra
ciascuna frazione suceessiva di richezza.”  Cp. dbid. p. 167, PDrofessor Graziani
hero takes proportional sacrifico as the desideratum (ibid. p. 160).

# Tho marginal utility of money—the measure of the incroment of welfare
which corresponds to an increment of income—night quito well have some such
form as tho probebility-curve, viz.

du

= = —(r—ay
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additions become imperceptible, but not the less do they obey the
law that a disproportionately large increment of the independent
variable is required to produce the same increment of the depen-
dent one. In fine the view here combated has no doubt derived
some adventitious aid from the supposed practical necessity of
adopting a proportional income-tax for very high incomes; which
could only be justified by the principle of equal sacrifice upon
the assumption of the Bernoullian law.

Tt is to be admitted, however, that the property in question
has been accepted by Mr. Cohen-Stuart, who cannot be suspected
of mathemagtical confusion, and who has expressly distinguished
the theoretical and practical points of view.!

Here are his reasons :—

“ Tor the millionaire—or rather . . . the milliardaire—the
possession of his income signifies no more than a cipher, the
increase of which has no longer any influence on his consumption.
To see the cipher increased by 4 per cent. for instance, ifitis a
pleasure to & man with 10 millions [francs per annum] or one with
100 or 500 millions, would be, I should say, aboub the same
pleasure to each. . . . As soon as all personal wants are pretty
well satisfied, and, o fortiori, after the income has passed this
limis, its increase proportionately, that is by an equal percentage,
must, as it scems to me, tend to afford an equal pleasure. That
the addition of the same amount should be as strongly desired,
should produce equal pleasure, however great the income, seems
to me absurd; that the same proportion of the income should have
this effect strikes me as rational.” 2

The mathematical reader who is not convinced by Mr. Cohen-
Stuart on this point will hardly defer to others.

Upon the assumption that the diminution of marginal utility
with income is (throughout) in excess of Bernoulli’s law, the
principle of equal sacrifice and that of proportional sacrifice
both give progressive taxation, the latter in a higher degree
than the former Eithor principle, but more probably the

whore », the independent varisble, is the amount of income, ¥, the dependent
variablo, is the marginel utility of income (the differential of «, the total utility of
incomo); ¢ is the minimum of existence, and 4 anothor constant. In order thab
tho sacrifices (first supposed small) made by two individuels having incomes %y
and g, should bo equal, the respeetiveo contributions should be, not a8 @;: &, but as
eH@m—0?; o+E—aF,  And this disproportion of contribution to income would not
only be maintained, but incrcased, as the income is indefinitely increasod. A
fortiori, if proportional, not equal, sacrifico is aimed at. A fortiors, too, if the
sacrifices are not small.

L Op. cit. p. 134, 2 Op. cit. p. 155.

3 J.e. highor for any assigned form of the utility-curve, and amount of taxation.
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latter, may (upon the assumption above made) lead to a subtrac
tion of income so great as to leave the possessor little interest
in increasing his income beyond a certain limit. The two
varicties of like sacrifice may in this respect resemble the principle
of minimum sacrifice in requiring to be limited by a regard for
other disutilities beside the constraint and privation occasioned
to the taxpayer.!

! The relation between the different modes of the sacrifice theory might thus be
exhibited diagrammatically. Let Y measured along the axis OY represent size of
income; and construct the curve 11 such that the co-ordinate to any essigned Y
represents tho number of incomes smaller than Y. ‘Lhus the strip of area YAX

v

Fra. 18.

represents the portion of the national income which consists of incomes of the
sizo Y. The curve /I’ is probably shaped as in the figure; in conformity to
Professor Pareto’s beautiful theory of income-curves (* Cours d’¥conomie poli-
tique pure : Courbe des révenus.” Cp. Econonic JourNaL, Vol, VI, p. 666) 11’
may be regarded as asymptotic to—or at least torminating on—-a perpendicular
through B, where OB is tho totul number of incomes; Aa may be taken as &
minimum exempted from taxation.

Then to apply the principle of minimum sacrifice, find a point, 7, on the
ordinate through B, such that the area intercepted by that ordinate, the horizontal
through 7 and the curve I/’ should represent a portion of the national income
equal to the required amount of taxation. To apply the principle of proportional
taxation, find ¢ on the same ordinato such that tho required amount of taxation
may be equal to the amount represented by the ares intercopted between that
ordinate, the curve 117, and & curve at which the ordinate 7 at every point fulfils
the condition

¥y —a) X g;’ <+ u = constant;

where u is tho total amount of utility derived (on an average) from the incomo Y.
This curve is represented by the continuously dotted curve lino in the figure (upon
& certain supposition as to the minimum of exemption, cp. Cohen-Stuart, op. cit.,
on the * Bestaans-minimum ), To apply the principle of equal sacrifice, find r,
on the samo ordinate, such that the required amount of taxation may be
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The method of applying the limitation might well be, for all
the forms of the sacrifice theory, the use of such a scale of pro-
gression as would be given by the principle of proportional
taxation upon the supposition that the extreme tract of the utility-
curve was such as it has been conceived by Mr. Cohen-Stuart
and others. Practical reasons, not deductions {rom any form of
the first principle, would thus lead to a ‘“ degressive progression
culminating in a simply proportionate tax of the higher incomes,
such as in fact seems to be coming into vogue.! Then those
who hold the principle of proportional sacrifice might avail them-
selves of the curious theorem given by Mr. Cohen-Stuart, that
an approximately proportional tax being imposed on the higher
incomes, the law of progression for the tax on the lower incomes,
as deduced from the principle of proportional sacrifice, would
be much the same, however the law of utility might vary, betweon
wide limits.?

ropresented by tho area contained botwecn tho ordinate, the curve 177, and the
curve of which the ordinete % fulfils the condition

(y — ) X ?T;/f = const.

A part of this curve is repr ted by the di tinuously dotted (broken) line in
the figure. If completed this curve may be cxpected to mcet 1 asymptotically
below 4. But, doubtless, regard to efficiency and other practical considerations
may lead to the deformation of the curve, so as to join on at an earlier point to 1",

It will be apparent from this illustration that cqual sacrifice is less socialistic
than proportional sacrifice, and proportional sacrificoless so than minimum. But
in what degree either mode of like sacrifice is less socialistic than minimum
sacrifico, we have no data, it is submitted, for detormining. It is quite possible
that tho curvo through r, end, @ fortiori, the curve through ¢, should prescribe a
taxation of the higher incomes, which in the interests of production it would be
fatel to carry out. Like sacrifice can no more, or not much more, than minimum
sacrifice be trusted to act without checks. What, then, is the ground for
preferring like sacrifice ?

1 Thus Dr. Westerdijk, in his very able articlo on the progressive income-tax
in tho Dutch communes in De Jconomist for March 1897, holds that ** all reason-
ablo supporters of progression ™ arc ab ono in approving of Mr. Troub’s principlo
which in practice is the same as Mr. Cohen-Stuart’s, though not grounded on the
sameo reasons. Tho formule which is given by Professor Ulisse Clobbi in his
Ca e razionale dell Imnposta Progressiva (1807) deserves consideration not only
on account of its el bub also & it is based on an assumption which is
frankly arbitrary, not identified with the sacrifice theory. The assumption is that
there ought to be an inverse relation between the portion of tax incident on each
suceessive inerement of incomo and the importance of the wants provided for by
that incroment. Whenco for extremecly large incomes, as the difference in the
importance of tho wants provided by successivo increments of incomo becomes
indefinitely small, the difference between tho portion of tax charged to each
inerement of income should become indefinitcly small; or the tax should become
more and more nearly proportional.

2 Prof Sax’s criticism of this arr: 1ont as illogical is not justified by the

&

logic of mathematical science. “ ¥rom unproved premisses can never follow a




TUE PURE THEORY OF TAXATION 113

The distinetion between like sacrifice and minimum sacrifice
is not more scrious when the principles are applied to differcnces
in other respects besides amount of income (ep. above, p. 556).
For example, whother is it casier to say that incomes which are
not equally permanent should not be taxed equally, because the
sacrifices would not be equal to each other, as Mill has it,* or
because their total would not be a minimum, as here proposed ?
So the dootrine of minimum sacrifice, as well as that of pro-
portional sacrifice, may use the proposition affirmed by Mr. Cohen-
Stuart, that for the purposes of taxation the married differ fromn
the unmarried chiefly in having a higher minimum of exemption.2

To have deduced the precepts will aid us in estimating the
authority of like sacrifice. 'This may best be effected, from the
utilitarian point of view adopted in this article, by determining
the relation of the principle under consideration to the supreme
principle. That relation is one of complete autonomy, if like
sacrifice is prescribed by intuitive justice. But the utilitarian
will not accept this imperium in imperio. Ho will object to like
sacrifice thus supported, what several acute dialecticians @ have
objected to proportional sacrifice, that its propriety is not self-
evident.

A position more neutral with regard to utilitarianism is taken
by Mr. Cohen-Stuart when he maintains that proportional
sacrifice, leaving the relation between all the parties in respect
of welfarc unchanged, is the principle for the Manchester man.t

conclusion that is to he regarded as proved; from mero assumptions, nover a
real fact.” And much to the same effect in tho context {Progressivsteucr, loc.
cit. p. 82). Now the character of cortuinty in the conclusion with uncortainty in
tho premisses is one which frequently is presented in that branch of mathematical
scienco which, as being applicd to human affairs, is nearest akin to pure econoinics,
namely, the ealculus of probabilities. Tn ascertaining the probability that a given
effect has resulted from a cortain cause, it is generally necessary to deal with
certain quantities termed « priori or antceedent probabilisies, about which
nothing is known, except that they arc not very small [or veory great, or very un-
equal].  Thus Mill, of such an argument : *“ it would be impossible to estimate
that probability with anything like mathematical precision,” yot “a practical
decision can gonerally be como to without much hesitation.” A priori probabili-
ties of this character are involved in tho received treatment of physical
observations.

1 Political Beonomy, Book V., ch. ii. § 4, note.

2 DBijdrage, pp. 140-145. The judicious suthor herse ropeats tho warning that
we may overshoot the mark by attempting too great accuracy. Compare the
oxemptions in favour of tho married in the scheme proposed by the Grand Council
of Borno (but rejected by the referendum), Report on Graduated Taxation in
Switzerland. €. 6856 .—~15 (1892).

2 L. g. Graziani, Istituzioni, p. 301; Sux, Progressivsteuer, p. 62.

4 Bijdrage, ch. v. This proposition can hardly be said to havo the charactor of
an axiom. What Walker and Professor Seligman call tho * leave-them-as-you-

VOL. 1I. I
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Somewhat similar appears to be the position of Professor Sidg-
wick, except that he has explicitly recognised the supremacy of
the greatest-happiness principle, and admits the possibility of its
being employed to promote equality by taxation. But he regards
this direct intorposition of the supreme principle as liable to &
dangerous excess. The principle of equal sacrifice is therefore
deputed to act, a deputy not liable, like the principal, to be
betrayed into imprudent concessions. This paraphrase is based
on the following passages and their context :—

“The obviously cquitable principle—assuming that the
existing distribution of wealth is accepted as just, or not unjust—
is that equal sacrifices should be imposed on all; and this [is]
also obviously the most economic? adjustment of the burden
except so far ag it is thought desirable to make taxation a means
of redressing the inequalities of income that would exist apart
from governmental interference.”

“ The introduction, however, of this latter principle to any
marked extent involves the danger * [described in the preceding
chapter]. “ And the danger is much greater here . . . because
if the principle is applied at all, any limit o its application seoms
quite arbitrary.”

The position of Mr. Cohen-Stuart with respect to propor-
tional sacrifice and that of Drofessor Sidgwick with respech
to equal sacrifice are tenable, so long as we hold with. Mr.
Cohen-Stuart that the utility-curve is ultimately of the Ber-
noullian form. But if, as above contended, this premiss is not
tenable, then a rapidly progressive taxation following from the
principle of proportional sacrifice, the Manchester man could
hardly be expected to acquiesce in that principle. Nor could the
principle of equal sacrifice be safely deputed to act on behalf of
the supreme principle. Of the deputy as well as of the sovereign,
we might then say : * if the principle is applied at all, any limib
to its application seems quite arbitrary.” At any rate, the
only certain limib to the application of equal sacrifice—viz. that
more than the necessary minimum of taxation should not be

find-them theory » is, in tho opinion of many, best carried out by & simply pro-
portional in¢omo-tax. Thus, McCulloch, in the Zdinburgh Review (Vol. LVIL p.
162), protests agoinst a graduated income-tax, on the ground that * no tax is a just
tax unless it leaves individuals in the same relative condition in which it found
them.” So Courcelle-Seneuil speaks of the proportional income tax as “ qui
altoreraib le moins Pétat de distribution résultant de la libertd » (Traité théorique
et pratique, ii., p. 218).

1 ¢ Fconomic *’ is, of course, used here in the same senso as in the preceding
chapter; that is, nearly oquivalent to utilitarian in our first sense. (See Boolk IIIL
ch. vii. § 1, par. 1)
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raised and more should not be required from the higher incomes
than would bring down all above a certain level to that level 2—
is greatly in excess of practical limitations. Is it not simpler to
dismiss the deputed principle of cqual sacrifice, and to adopt as
the true norm of taxation minimum sacrifice tempered by a
regard for the growth of wealth and other advantages above
enumerated ?

The capacitly of like sacrifice to act independently is even less
upon another view of its authority. What if, as compared with
the utilitarian code, it is not a sort of by-law, as just now in
effect supposed, but simply a clause, a badly-transcribed clause,
of the code itself 2 What if equal sacrifice is but a corrupt reading
for ‘equi-marginal sacrifice, the condition of minimum disutility % 2
Thus Mill, in that classical passage which has influenced the
most influential of his successors,® in the same brecath proclaims
the principles of equal and of least sacrifice :—

“ Whatever sacrifices it [a government) requires from them

ersons or classes] should be made to bear as nearly as possible

p ) y as p
with the same pressure upon all, which, it must be observed, is the
mode by which least sacrifice is occasioned on the whole.” 4

It is remarkable that in support of one of the principal reforms
with respect to taxation which he advocated, Mill should have
employed the genuine utilitarian reasoning in favour of equality
rather than the questionable principle of equal sacrifice.® Thus
when he first introduces the proposal to limit inheritances :—

“ It must be apparent to every one that the difference to the
happiness of the possessor between a moderate independence and
five times as much is insignificant when weighed against the
enjoyment that might be given, and the permanent benefit
diffused by some other disposal of the four-fifths ” (Political
Economy, Book IL. ch. ii. § 4).

And in a later chapter on inheritance, he refers to * the

t As appcars from tho position of the curve through ¢ in note to p. 111.

? Above, p. 103.

3 Both Mr. N. Q. Pierson (Staathuishoudkunde 1888, p. 310) and Sir Robert
Giffen (Evidence before the Financial Relations Commission Q. 7777) profess to
follow Mill.

¢ Mill, Book V. ch. ii. § 2, par 1. The divergenco botween the principle of equal
sacrifice presented by Mill and that of minimum sacrifice is indicated by tho
present writer (op. cit. p. 118). Professor Carver calls attention to the fact that
Mill affirmed the two divergent principles in the same passago (dmer. Acad. for
Pol. Sci., 1895, p. 96).

5 Bentham is always clearer than Mill in the deduction of equality fromn
greatest-happiness, because he virtually employs tho differential caleulus :

adding and subtracting * particles of wealth,” as in Punnomial Fragments
(Works, Vol. 111 p. 231).
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deeper consideration that the diffusion of wealth, not its con-
centration, is desirable ”’ (Book V. ch. ix. § 2).

So McCulloch can see no halting-place, such as the principle
of equal sacrifice is supposed to supply, between a proportional
income-tax and that levelling of the higher incomes which, as
above shown, is the inference from the principle of minimum
sacrifice. !

So Dr. Robert Meyer describes as ““ the commonest argument *
in favour of progressive taxation one which rests upon an
interpretation of equal sacrifice which makes it virtually identical
with equi-marginal sacrifice.?

So some of the high authoritics who have advocated progres-
sive taxabion on the ground of equal sacrifice may be credited
with an “ unconsciously implicit >’ ? utilibarianism of the pure
type. Mr. Cohen-Stuart indeed has argued that several of these
high authorities hold the principle of proportional sacrifice. For
whereas they have deduced progressive taxation from the prin-
ciple of equal sacrifice, simpliciter and without any datum as to
the law according to which utility diminishes, this fallacious
reasoning is explicable, he thinks, on the former supposition, bub
on the latter inexplicable. But what if there was in the confused
minds of these distinguished publicists not equal sacrifice nor
yobt proportional sacrifice, but equi-marginal sacrifice (leading.-
to minimum sacrifice)? It is true that this premiss is less con-
sonant to their statements than the other. But then their
conclusion really does follow from this premiss. Obliged as we
are to make a compromise between obscure premisses and fal-
lacious reasoning, may not the line of least confusion, so to
speak, be—not tho assumption that the premiss was somewhat
obscure and the reasoning somewhat erroneous, but—that the
premiss was quitc confused and the reasoning quite exact ?

Altogether, whatever view we take of the relation of the
principle of like sacrifice to pure utilitarianism, the sphere of
its action independently of that supreme prineiple appears to
be insignificant.

The proposal here made to substitute minimum for equal in

1 Fdinburgh Review, Vol. LVIL p. 164 (1833).

2 * Das gowtnhlichste Argument dass die proportionale Stouer bei grésseron
Einkomon deswegon oin geringores Opfer verursache, als bei kleineron, woil sie nur
entbehrlicheren Bedurfnissen die Befricdigungsmittel entzieht beweist zu viol *
fi. e. it leads to the conclusion above deduced from the principle of least sacrifice,
that the higher incomes should ho cut down to a lower level.] Op. cit. p. 331,

3 The happy term applied by Profossor Sidgwick to the utilitarianism which is
Iatent in curront cthical opinion.
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the ‘ sacrifice >’ theory of taxation will not modify considerably
the practical directions afforded by that theory. Rather the
obligation to follow thosc directions is made clearer. As of old,
before the invention of the compass, the star-steered sailor would
not sensibly have altered his course if he could have discovered,
by the use of a telescope, that what he had regarded as a luminous
point was really a double star, composed of bodies separated from
each other many million miles; so in the present state of financial
science, affairs being at such an enormous distance from principles,
the discovery that the sacrifice theory comprises sceveral distinet
ends is not calculated to result in a serious alteration of the
line of conduct indicated. Rather the use of our speculative
instruments in separating the species of this theory of taxation
conduces to keeping in view the generic principle, in spite of
distance and obscurity. The use of minimum, instead of equal,®
sacrifice enables us to picree the sort of metaphysical mist which
has been raised by the question: Why should the principle
be adopted?? The question is not embarrassing to those
who regard minimum sacrifice as a deduction from the greatest-
happiness principle—‘ the only possible, the only conceivable
principle which can guide legislation on a great scale.” 3 Again,
there is a want of clearness in the rcasoning from the principle
of equal sacrifice, because in order to obtain any conclusion some
assumption must be made as to the rate at which the increasc of
utility tends to diminish with the increase of means; 4 while “ to
ascertain the exact relations between something psychical and
something material is impossible.” 3 But the reasoning from
the principle of minimum sacrifice assumes no exact relation
between utility and means; it assumes only what is universally
admitted, that utilily doecs not increase proportionately to
‘means, the Jevonian ““law of diminishing utility.” Again,
some confusion is caused by the conflict between the two forms
of equal sacrificc; equal in a proper sense and proportional.
But the pure utilitarian has no difficulty in accepting both
principles as equally incxact but equally useful approximations
to the truc prineciple; or rather that of proportional sacrifice
as more exact, being more in accordance with minimum sacrifice,

1 In tho following paragraphs dealing with practico it has seemed best as niost
agreoablo to usage, to oceasionally employ the term “ equal ” genovally, covering
proportional as well as equal in tho proper sense (seo above, p. 107).

2 Asked, e.g., by Professor Graziani with reference to the Dutch form of the
doctrine, Istituzioni, p. 301,

3 Sir Henry Maino, Political Institutions, last page.

4 Abovo, p. 107, 5 Soligman, Progressive L'uxution, p. 136.
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equal sacrifice as more useful, in this country ab least, as being
more familiar.

To take as a conerete example the problem presented by the
financial relations between England and Ireland, the general
result of the preceding considerations would be to strengthen
that argumont in favour of the Ivish claim which is grounded by
some high authorities on the principle of equal sacrifice, and to
weaken those objections to the argument which are grounded
by other high authorities on the indefiniteness of the principle.
This correction would be the less important in so far as the
consideration of sacrifice has to be combined with other con-
siderations not admitting of precision.

Thero are soveral considerations special o the concrete
problem which can only be adverted to here—put in the form of
questions to which the answers are not given. (1) What dis-
bursements from the Bxchequer are applied to common purposes,
the benefits of which cannot be allocated to particular regions,
any more than to particular individuals? Does * the ex-
penditure . . . . for the general objects for which a government
is carried on, namely, for the administration of justice, the
maintenance of order, the maintenance of the poor” ! and so

. forth, belong to this class? (2) Whether, if much of the taxa-
tion complained of is raised by duties on stimulants, the privation
thereby occasioned to the consumers should be left entirely out
of account, and no part of it should be reckoned in that total of
sacrifice which it is sought to minimise, because some part of
the taxed commoditics is consumed intemperately ? (8) Whether
it is any mitigation of such sacrifice that the consumer of the
taxed articles was free to abstain therefrom; or whether it is
not only demonstrated by the classical political economy 2 thatb
taxes on commodities are not less burdensome, but also de-
monstrable by the modern mathematical method 3 that they are

1 Sir Robert Giffen, in evidence before tho Royal Commission on the Financial
Relations between Xingland and Ireland (Q. 11,024).

2 Sce Mill, Book V, ch. vi. § 1. Cp. Bastable, EcoNomic JOURNAL, Vol. V1.;
note to p. 202.

8 If a givon amount—which may at first be supposed finite and small—is
raised by taxing a few commoditics (not specially sclected in the interest of the
consumer as suggested by Professor Marshall, Principles, Book V. ch. xii. § 7),
thero will in goneral occur undor tho head of those commodities & loss of “ con-
sumers’ rent ” which does not oceur when the amount is directly subtracted from
incomo, the consumer boing free to rediGe his expenditure on all commoditios
without disturbance of prices. Tho proposition may easily be extended to larger
amounts of taxation.

Abstraction is hero made of certain secondary advantages attending indirect
texation : that it is apt to eseape attention, and that it is taken at a time endina
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more burdensome, than direct taxation? (4) Whether, if a
special rate of taxation is claimed by the inhabitants of a pecu-
liarly circumstanced part of a united kingdom, such as Ireland,
on the ground of a special predilection for certain now heavily
taxed commodities, or on any other prima facie reasonable
ground, such a claim is not to be entertained, because it would
not be practicable to allow a special rate tc the inhabitants
of some other part of the United Kingdom, such as Wiltshire;
or whether, as Mill says, with reference to his proposal to allow
a specially low rate of taxation for a class whose sacrifice is
specially great, *“ the difficulty of doing perfect jusbice is mo
reason against doing as much as we can?” ' (5) Whether, if
Ireland is overtaxed only because she is poor, it may not be a
problem of practical interest to determine by how much her
taxation is in excess of what it would be if a just distribution of
taxation as between rich and poor prevailed throughout the
United Kingdom ? (6) Whether and how much the Irish claim is
strengthened by the treaty of the union providing for  particular
exemptions or abatements”? or (7) on account of the alleged
“ economie drain from Ireland ”’? or (8) on old scores, in par-
ticular the generally admitted overtaxation in the middle part
of the century, and the much-disputed transactions in the first
part of the century ?

To abtempt to cvaluate these items in the account between
the two countrics would be out of place in a discussion of pure
theory. It will mercly be assumod here, for the purpose of illus-
tration, that the items referred to are not so preponderant as to
make the consideration of ** sacrifice ” of no account. Upon this
assumption the first approximation to the solution of the problem
is obtained by minimising the total sacrifice, subject to the con-
dition that production is not much diminished. The condition,
as above explained,? operates at two points. There is danger of
diminishing by differential taxation the accumulations of the
very rich, the efficiency of the not very rich.

The latter consideration has been urged with great force by
Professor Sidgwick and Professor Bastable in the Memoranda
submitted by them to the Financial Relations Commission.? It

mannor very convonient, The former adventage, as Mill observes (loc. cit.), is
dwindling; tho latter may find a set-off in the practice of stopping income-tax ot
the source.

1 Political liconomy, Book V. ch, ii. § 4. Cp. “Tt is no objection to this
principle [equal sacrifice] that we cannot apply it consistently to all cases.”

2 Above, p. 105.

8 Vol. II., 182 col. b., and 184 col. b.
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must be remembered, however, that the consideration figures on
both sides of the account. 1If the efficiency of the richer country
may be somewhat diminished by increase of taxation, the cfficiency
of the poorer country may be considerably increased by relief
from taxation. The gain on balance is espeeially evident in
the case where the aggravation of taxes is experienced by those
whose income exceeds the necessaries for efficiency, and the relief
from taxation is experienced by those whose income falls shors
of the necessaries for efficiency; necessaries being here defined,
as proposed by Professor Marshall, in such wise that the income
of any class is said to be below the necessary level when an
increase in their income conduces to an increase by a greater
amount in their efficiency.1 .

It is not quite clear how far this consideration of efficiency
forms part of the ground on which the exemption of a minimum
income from taxation is ordinarily claimed. It is, at any rate, a
consideration only subordinate to a consideration for the * suffer-
ings of privation  which, as Bentham says, are caused by taxes
levied upon persons who may not have wherewith to pay.

The balance of minimum sacrifice against maximum produc-
tion being necessarily rough, it is no great objection to any part
of the calculation that it is devoid of numerical precision. Yet
that is the sort of objection which has been brought against Sir
Robert Giffen’s estimate of the  taxable surplus ”* for Ireland and
Great Britain respectively. On this subject Professor Bastable
writes :—

“ The fairest rough test—and no test can be looked on as more
than an approximation—of taxable capacity is to be found in a
comparison of total income rather than in any refined and doubt-
ful calculation as to what is left after necessary expenses have
been defrayed.” 2

*“The difficulties inherent in any attempt to refine on or
manipulate the total income in order to get a measure of ability,
seems to indicate the convenience of keeping to the plain rule of
taxation according to income.” 3

“The decisive objection to such theories is the difficulty of
their practical application. To estimate income is a task, perhaps,
too difficult for the statistician; but to discover the amount of
* free” income is quite hopeless, and tho employment of conjec-

* Principles of Heononmics, Book IL ch. iii. § 3. The lovel of necessaries in the
technical sonse, is in general different from the * necessaries of life,” “ the
requisites of life and health ” (Mill) usually referred to in this conneection.

2 Appendix to ,Brid of It tal Relations C iagion, Vol. II. p. 185,
* EcoNoMic JOURNAL, Vol VI. p. 200,
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tural amounts as guides in so definite a matter as taxation is
a dangerous course which might lead to the most paradoxical
results. A slight alteration of figures would supply the premisses
for an altogether differont conclusion.” 1

“In 1886 Sir R. Giffen ostimated the taxable surpluses of
Great Britain and Ireland respectively at 800 millions and 15
millions; in 1895 he estimated them at 900 millions and 22
millions, From which it at once follows that Ircland’s taxablo
capacity had risen from being less than 1 : 53 to more than 1 : 41.
.+ . Mr. Lough gets 1,092 millions to 15 millions or 724: 1 as
the ratio.” 2

This argument secems to exaggerate the determinateness of
the problem. Taxation is “not so definite a matter.” The
claim to a special rate of taxation, as Mill says of the claim on
behalf of temporary incomes, * does not rest on grounds of
arithmetic, but of human wants and feelings.” As involving an
estimato of immaterial quantities the distribution of burdens in
the way of taxation might be compared to the distribution of
prizes by way of examination. It is not so definite a matter
meaguring intellectual ability by numerical marks. ¢ The
difficultics inherent in any refined attempt to get a measure of
ability ” might scem to indicate the convenience of keeping to
some “ plain rule ” of examination, e.g. that the marks of a
candidate should be proportioned to the length of his answers.
But this plain rule being plainly unfair is not preferable to more
refined estimatos which though affected with *“ personal equa-
tions,” and all kinds of fortuitous aberrations, still aim at least at
ideal fairness. It is quite possible that marks so different as 53
and 41 assigned to the same candidate by different assistant
examiners might assist the head cxaminer in placing the candi-
date. So the very divergent estimates of damages made by
separate jurymen are compounded into a result by which sub-
stantial justice is secured. The estimates of taxable surplus
must be similarly treated as liable to a considerable “ error »’ or
uncertainty. It is in this spirit that the distinguished pro-
pounder of the estimates in question has understood his
figures.

“ When we come to deal with the matter equitably, that is
a thing which ought to be allowed for.” 3

“ But then of course these are very rough computations indeed,

! Ecovomio JOUurNaAL, pp. 199, 200. 2 Ibud. p. 200, notes.

2 Tividence of Sir Robert Giffon before tho Commission on Financial Relations
between England and Iroland (Q. 7777).
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and are only meant to be illustrative of what the effect of apply-
ing this principle would be.” !

““ Some rough mode of caleulation of that kind is all you
can do.” 2

“ T do not suggest and never suggested such a rule [that the
taxable incomes of Ireland and Great Britain are in the proportion
22 : 900] could be applied in a striet arithmetical way.” 3

In short, the general principle for adjusting taxation between
two regions—or any classes, whether defined geographically or not
—Dbetween which it is thought fit to establish distinctions of tax-
ation, is not a simple rule of three applied to incomes, but rather
a method such as that which was adopted in Switzerland in 1851,
for regulating the contributions of the cantons to the * Federal
Expenditure.”

“ To make oneself familiar with all the different circumstances
which have to be taken into consideration in order to form a
judgment on the economic situation of a canton; then, using a
free judgment, and without taking too rigorous a basis, to tax each
canton according to a certain tact.” 4

The alternative plan of “ proportioning the normal contri-
butions of different income classes to the fofal incomes of the
respective classes, while carrying out Mill’s principle of not
trenching on the subsistence minimum, by excluding taxes on the
necessaries of life as well as dircet taxes of the poor,”” 5 derives, it
is here submitted, an undue support from Mill’s use of equal,
instead of mindmaum, sacrifice. Even on the principle of equal
gacrifice proportional taxation of income (above the exempted
minimum) is an extreme measure.® The golden mean is not to be
attained by creeping cautiously close to the limiting extreme—
nimium premendo lLitus sniquum. The guiding star of Utili-
tarianism shines in a direction away from that hard coastline, and
gilds the bolder course with the light of pure theory.

[Let ' (», y) be the money messure of the satisfaction attending
the acquisition of the quantities of the commodity » and y. Let

1 Bvidence of Sir Robert Giffon before the Commission on Financial Relations
between England and Iroland (Q. 7778).

2 Ibid. Q. 7780.

3 Ibid. Q. 7787,

4 Quoted by the Royal Commission on the Financial Rolations between
England ead Irclend, Vol. IL., Appendix XVI.

5 Professor Sidgwick in Appendix L to Vol. II, of Evidence before the Com-
mission on TFinancial Relations (C. 7720), p. 183. Compare the very similar
language of Professor Bastable on p. 185.

¢ Ag argued above, p. 114, par. 4.
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f(=, y) be the cost of producing those quantities, What the consumers
seck to maximise is then

(1) Flz, y) — px — poy;

whore py, p,, arce the prices of the respective commodities. What the
producers seck to maximise is

(2) ap; + yps — flz, 9).

Whence 3) (g%’ =p, = (g{ ;
0 ()= ()

together with certain conditions which must be fulfilled by the second
differensial coefficients of the functions in order that (1) and (2) may

. deF da*F .
be each a maximum. We must have (Zlaﬁ) and ( déé») each negative ;

2
say — A and — B, where 4 and B are always positive. Also <df§>,

dx
2
<§ll?7f-2‘) must each be positive, say + a and + b, where @ and b are always
2
positive. Let &r = F C, where C is always positive; the upper
dady. P

sign being used when the demand is rival, the lower when it is comple-
2
mentary. Likewise let d‘i{{y = - ¢, ¢ always positive; the upper
sign being used where the supply is rival, the lower when it is comple-
mentary. Then the two remaining conditions which must be satisfied
by (1) and (2) may be written,
(5) AB>C?%; (6) ab>c.

Now let a tax of = per unit be imposed on one of the commodities,

say . Thereby there is added to the cost of producing « the amount

of the tax, viz. & ; and accordingly to the valuc of <%) for any « there

is added r. Equation (3) with this addition and equation (4) will
now be true of the new values of # and y consequent on the impost,
say '+ Az, 3y’ + Ay, where ', y' are the original quantities.
Substituting these values and expanding (3) and (4) thus modified in
ascending powers of Aw and Ay, recollecting that those equations
are satisfied by &’ and y', we obtain
() Ae X — A+ Ay X FC=Ap,=Ax Xa-+Ay X +c+7;
B) dx X FOH Ay X —B=Ap, =482 X + ¢+ Ay X b;
whence O A x —(A+a)+ Ay X F(C+c¢)=r;
(10) A X F (C+¢)+ Ay X — (B -+ b)=0.
Solving these simultaneous equations for Az and Ay we obtain
Az =1 X — (B4 b)/D¥; Ay = % (C + o)r/D;
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A}

where D? is the determinant (4 4 a)(B 4- b) — (C + ¢)?; which
is known to be positive, whether a priori as the condition that the
total advantage of both producers and consumers in globo should be
o maximum (c¢p. Marshall, Principles of Economics, mathematiocal
note xiv); or as a deduction from the aforesaid conditions of maximum
pertaining to each party separately, in equations (5) and (6). Substi-
tuting these valucs in the expressions for Ap, and Ap, given by (7) and
(8) we obtain

1) Zap, = — 4 x —BHHF Ox £+ 0

12) Zap,=F 0 x — B+ 5~ B x £ (C+o.

Let us begin with the case in which it is proper to tale the upper
signs before ¢ and ¢; that is the case of rival demand and rival pro-
duction. In this casc it appears from (11) and (12) that both prices
will fall if (18) A(B - b) < C(C -+ ¢);

(14) C(B +} b) < B(C + ¢); Cb < Be.
These conditions arc far from exacting. They are satisfied by values
of the constants of which two are quite arbitrary, except for the
conditions that they must be positive, and the remainder are very
slightly restricted. Take any (positive) values of ¢ and b and any
value of ¢ < Vab (> 0); and any (positive) proper fractions 7, s, #.
Let O =1rV/AB; and for the inequations (18) and (14) write the
equations (18) A(B + b) = s%4B + srv/AB X ¢;

(18) 7+/ABb == sr% X Be.

Trom (15) we have
AB(Y — s1?) + Ab = sreV/AB
B(l — &%) 4 b = srevVBJA
(17) V/BJ4 = (B(1 — s12) + b)/sre.

T'rom (16) we have

(18) 10 = sr¥cV/BJ[A; /B[4 = bfsrct.
Substituting this value of 4/BJ4 in (17) and reducing we obtain for B

51/t — 1)/(1 — &?). Whence from (17) or (18) 4 = 8—"!%% %@Q

C = rVAB = 1%t % — 1)/(1 — %), The reader may verify the
fulfilment of incquations (13) and (14) by assigning values almost at
random to the symbols in (15) and (16). Thus let e =1, b=1,
o< Vab)y=3%; r=s=1=% Then d=4};, B=%, O=245,
AB + ) =53 ) <H X =00 +0). Ob=F5 <} =28

Whence (D2 = 1'865 nearly) Ap; = — *0057, Ap, =— *287r; both
prices fall in consequence of the tax.
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So far of rival production and rival consumption. When both corre-
lations belong to the other species, “complementary,” the tax of one
article may, as stated in the text, cause the rise of either of the arti-
cles but not of both. This case differs from the preceding in that
the lower signs in (7) and (8) and the sequel are to be used (C and ¢
still treated as positive). Then, if it be possible, let there coexisb
the incquations

AN —A4 X — B+ —Cx —(C+0o),

i. e A(B + b) < C(C +¢);
(20) +Cx —(B+b)—BX —(C+0)<0,
i.e B(C + ¢) < C(B + b).

Be < bC; ¢ << bCB.

Since 4B > C? we infer from the inequation (19) A4b < cC. Sub-
stituting in this inequation the superior limit for ¢ derived from the
inequation (20) we obtain

Ab << bC?B; AB<CC%
which is absurd, being contrary to (5).

By putting now ¢, now € = 0 we may verify other statements

in the text.]



