Chapter 15

Short-Run Effects

of Border-Tax Adjustments

I INTRODUCTION AND SUMMARY
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These issues provide the motivation for this discussion, and consequently its

focus is on the balance-of-payments effects of border-tax adjustments under
various conditions. The qualification, “short-run’’ appearing in the title is
intended mainly to call attention to the fact that no automatic adiustment
mechanism (such as flexible exchange rates or differential price-level changes
among countries) is assurned to be at work keeping in balance the international
payments and receipts of the country in question. When such an automatic
adjustment mechanism is at work, and working well, there is no longer any
point in analyzing the effects of such measures as border-tax adjustments on
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- output among different classes of goods can change in this model, but the aggre-

gate output of the economy cannot.
Given the fact that the two variants of the model entail quite different

assumptions about monetary and fiscal policies, it is noteworthy that the princi-
pal conclusions stemming from the two variants are identical with regard to
the direction of the balance-of-payments effects of the various policies analyzed
here. This stability of our conclusions in the face of varying assumptions about
cies makes them considerably more useful and forceful
than they otherwise might be. A bricf review of these conclusions foliows.

In section 11 the case of a truly general value-added tax is analyzed. It is
shown there that the imposition of such a tax, counterbalanced by a corre-
sponding reduction in direct taxes, would leave the balance of trade unchanged.
Prices of final products would rise by the full amount of the tax, but purchasers
of such products would have the requisite purchasing power because of the
t reduction in income LaXes. If, on the other hand, the same tax
-tax adjustments, a deterioration of the
balance of trade would cesult. Similarly, if border-tax adjustments were
removed, after having been in effect for a general value-added tax, the balance
of trade would worsen. But :f new border-tax adjustments were applied to a
general value-added tax that had previously been in cffect without them, the
halance of trade would improve.' The most important conclusion of section 11
is that stated first — put simply, no balance-of-payments effect is to be expected
from the introduction of a new and fully general value-added tax with border-

tax adjustments.
In section 111 the analysis is complicat

monetary and fiscal poli

concomitan
substitution were made without border

ed to take account of different effective

vates of indirect tax on goods which are internationally traded and on those
which are not. Here it is shown that the balance-of-trade effects of imposing
new indirect taxes on the two classes of goods depends on which class is taxed
at the higher effective rate. If, as is overwhelmingly likely to be the case,

international goods carry a higher effective rate of tax than nontraded goods,

then some improvement in the balance of trade wi'll result, so long as border-

tax adjustments are made. If border-tax adjustments are not made,; however,
the imposition of a new indirect tax on either of the two classes of goods will
result in a deterioration of the trade balance. As before, the introduction of
border-tax adjusiments on an already existing tax system, where the adjustments
were not previously applied, must Jead to an improvement in the balance of
trade. _ ‘

The above conclusions of section T11 are derived from an analysis of the
less-than-full employment variant of the basic model. In section IV the analysis
15 extended to the full-employment case, and it is shown that the conclusions

summarized above apply without modification.

Whereas in the earlier analysis no distinction was made between a sitnation
in which a new indirect tax is offset by a reduction in personal taxes and a case
in which it is offset by a reduction in corporate taxes, section V extends the
analysis to cover this specific issue. It is shown there that while the immediate
balance-of-trade effects are likely to be the same regardless of whether personal
or corporate taxes are reduced, the reduction of corporate taxes is likely to
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adjustments will result in the expansion of exports and the contraction of imports
and will thus improve the balance-of-payments position of the country in
question. If, on the other hand, the existing value-added tax were one incot-
porating border-tax adjustments, the elimination of these adjustments would
~ cause 2 balance-of-payments deficit, while their maintenance would be required
to preserve the status quo in the balance of payments.

Let me attempt to summarize by citing three rather stylized examples — the
United States, Germany, and France. If the United States were to impose a
value-added tax while simultaneously reducing income taxes and holding
wages to their normal course, the result would be a deterioration in the United
States balance of payments unless the value-added tax were accompanied by
border-tax adjustments, in which case the potential detrimental effect of the
value-added tax on the balance of payments would be neutralized. Here border-
tax adjustments appear to be ‘“good’ in the sense that their introduction
imposes no burden either on the balance of payments of the United States or on
that of the rest of the world.

Now consider the case of Germany. Germany has a rather highly developed
system of indirect taxes, based on the turnover or “cascade’ system. Border-tax
adjustments are made in Germany, but it is generally agreed that these adjust-
ments are only partial. Because indirect taxes are paid in various stages of the
productive process, it is necessary to estimate the amount of such taxes that are
“incorporated”’ in a given type of good being exported. The Germans use
rough rules-of-thumb in this estimation, and these rules-of-thumb are con-
servative in the sense that they on the average underestimate the total amount
of tax that has been paid on account of an export good as it passed through its
various stages of elaboration. Germany is now contemplating a shift to the

French system of value-added taxation. Assuming the new valuc-added tax -

to be a general one at a flat rate, there will be no need for rules-of-thumb to
guess at the amount of indirect tax that has been paid on account of an export
good, for it can then be presumed that, say, 10 percent of its market value has
in fact been paid at one or another stage in the elaboration process. Thus a
10 percent rebate upon exportation will be called for. This rebate will be greater
than the rebates being paid under the current rule-of-thumb system and will
accordingly confer balance-of-payments advantages upon Germany, so long as
wages are held to their “‘normal” course. Itis as if Germany had had, up to now,
a value-added tax without full rebates, had adapted her economy to this setup,

and now introduces increased rebates on exports. Here the increased rebates do

confer a net balance-of-payments advantage to Germany and a cortesponding

disadvantage to the rest of the world. A
The French case is one in which the value-added tax has been a part of the

tax system for some time, with full border-tax adjustments being made. If now

the French were to abolish the border-tax adjustments while maintaining the -

value-added tax as it is, they would thereby induce a substantial deterioration of
their balance of payments, and a corresponding improvement in that of the rest
of the world. Thus, border-tax adjustments appear to be “neutral’”’ (a) when

new indirect taxes are being introduced (the United States example), or (b) -

when old indirect taxes already involve border-tax adjustments (the French
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where I* refers to the supply of international goods, and p, to their net-of-tax
price, and H refers to the supply of domestic goods and p, to their net-of-tax
price.

On the demand side, let us first proceed on the assumption of a less-than-full-
employment situation with constant interest rates. Demand for each good will
then depend upon its relative price and the level of real income (). We take
the initial level of prices as being unity; this is simply a matter of choosing the
units in which we measure the goods, and places no constraint upon the results.

‘We therefore have

(15.3) 418 = by(dpy + 0 — dps — ta) + & dy (b <056 0)

(15.4) dH® = bo(dpy + o — dp1 — £) +epdy {by <05 > 0).

Here (dp, + £ — dpa— t,) represents the change in the price of international
goods relative to domestic goods, where #; is the effective rate of tax on inter-
hational goods and #, the effective rate of tax on domestic goods. Similarly,
(dpy + ty — dp1 — t,) represents the change in the relative price of domestic
goods stemming from the imposition of taxes at the rate £, on international

goods and at the rate ¢, on domestic goods. .
The responses of demand for the two goods to changes in relative price are

measured by b, and by, respectively. The interpretation of these cocflicients

depends upon one’s assumptions about how the tax system accommodates the
changes in indirect taxes implied by the imposition of t, and ;. The most
convenient — and, I believe, the most relevant — assumption in this regard
is that direct taxes are reduced, as indirect taxes are imposed, so as to keep
the total tax receipts of the government unchanged. Under these circumstances,
b, and b, must be interpreted as reflecting the substitution effect only, and they
must be equal in magnitude (see appendix for the proof of this statement), and,
of course, negative in sign.

The change in real income, dj, is measured by the sum of the changes in the
real output of the economy, measured at initial prices, which it will be recalled
are set equal to unity. Thus we have '

{15.5) dy = dI* + dH'.
_Also, while there is no requirement in this model for trade to be balanced —
indeed, we are seeking to measure the effects of tax changes on the trade
balance — we do require the equilibration of supply and demand for domestic
goods. Thus

(15.6) dH¢ = dH".

This completes the model for the case of less-than-{full employment, and we

can now proceed to analyze the consequences of different tax changes.

A. The Introduction of New Indirect Taxes Levied on the Purchaser. When indirect

taxes are levied on the purchaser, the price paid by domestic buyers for inter-

national goods rises by the amount of the tax, while the price received by
local producers of international goods remains unchanged. This is the con-
sequence of the fact that the foreign price of international goods is taken as
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selling for $1 in world markets and if border-tax adjustments are made, the
countervailing duty paid on imports of that good will cause its internal price
to rise by the amount of the tax, and producers will receive the world price as
their net-of-tax receipt per unit sold. This, too, is just what would happen if
the tax had been levied directly on domestic purchasers of the commodity.
Finally, so far as purely domestic goods are concerned, it is a matter of indif-
ference whether an indirect tax is levied nominally on the producer or nominally
on the purchaser; the change in the “label’’ of the tax should have no economic
effects.

Thus, the problem that has been analyzed, whose results are given in equation
(15.9), is really the problem of the balance-of-trade effects of the introduction
of new indirect taxes accompanicd by border-tax adjustments. The principal
results are as follows:

1. If a truly general value-added tax were introduced, so that ¢, = £,, there

would be no effect on the balance of trade so long as border-tax adjust-
ments were made. This confirms the assertion made to this effect in the

preceding section.

9. If new indirect taxes are imposed (together with border-tax adjustments)
in the “‘typical” pattern, with the taxes falling more heavily on international
goods than on domestic goods (i.e., t, > fy), the balance of trade of the
country in question will necessarily be improved, the extent of the im-
provement being proportional to the excess of t; over &,.

B. The Introduction of New Indirect Taxes Levied on the Producer, Without Border-
Tax Adjustments. It indirect taxes are introduced without border-tax adjust-
ments, the price received (net-of-tax) by local producers of international
goods will fall by the amount of the tax. Thus, in our model, dpy = —~Iy.
Introducing this into the general model yields '

(15.17) al’ = —eity

(15,2") dH* = ey dp,

(15.3") dI® = by(—dp, — ;) + 6y
(15.4") dH® = by(dpy + to) + ez dy = dE°
(15.5") dy = —esty + ex dps

Equating diP° and dH?, we obtain
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Substituting into (15.5") and (15.3"), we get
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without being aceompanied b
lead to a deterioration of th

ybo’rgiljf?g noTninaHy upon producers, and

ol balax adjustments, they will necessarily

s N ance of the levying country.

ra The Int intrwéz of . order-Tax Adjustments in Connection with

indicated before ;}o ltl}fnon . b_ordef'tax

cicated PurCha,s © Tt; ec?)mfcrsmn of a tax levied upon producers into a t

be sscortoomnd o su}.)tract. a az;lce—of-trade effects of such a change can thereft -

no ascertained by su ing the balance-of-trade effects of a tax o o
ce-of-trade effects of a tax on purchasers, We thcrcﬁzf Ziiiccm

C ract

equation {15.11) f i i
o } from equation (15.9). Recalling that (1 — ¢

Aiready Existin
' :4
adjustments amounts, as has been

- (;2) =5, we

(15.12) I — 41t - —eashity — eis(by — )1, (eves — by(e, +- ¢,)]st
| — 12 T %l T &) st
ex(l — ¢y) — by el — ¢) — &,

This expression i i iti is in
! ;i press on is ne.cessarxly positive. It is independent of ¢,, as s)
ase, lor it 1s impossible to make border-tax adj D ey e

goods. Thus we conclude: ustments for purely domestic

4. The introduction of border i
-tax adjustments on f CXistir
system must have favorable effects on the balanc:EfZ:r;iif{y PN
II:', TAXES WITH UNEQUAL IMPACT ON
INTERNATIONAL AND DOMESTIC GOODS:
CONSTANT WAGE RATES AND
FULL EMPLOYMENT

We can now '
pestean now procezc.i to Cht?Ck on whether the four principal conclusions
it e ? preceding section are valid when the model is altered so as to
continuous maintenance of full employment. If full employment is
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the
' i t go up whenever
intai ton of home goods mus ‘ ‘
aintained, the produc : . : cever the
o 1::1c I?ion of int;mational goods declines, and vice versa. This req R
D ose i dFf = —dH*, or dy = (.
roximation, that = R - 0. . .
) (':;'(;fc a?fp tax is imp',osed which causes a reduction in the procclll.lctu?ncrease -
iy corresponding in
i happen to create a
i ods, something must reate a : ease 1o
natl?inai gOd fogr home goods. This “something™ will not, in gcnlczraél):b _0};1:1}’
an . . : P
o e;ically' policies must be followed that will producc*: this Za.sue Obviow b,
akl:tom's some ’choicc among alternative policies that will ac ;ev his end
1 ’ - . - .
t el}’f onetary and fiscal policies are 1n principle suited }:o t e puir;; s zo nd
e be used singly or in combination. But we need not ere ing areas fo the
D e e e policy mix that will be used to generate and ma ain
i il t mix 1s tha
full loyment. The only restriction that we Wilu place 01;l tt};:ic b s
o Cmpt Yin such a way that when it is expansionary, bot nand o
home & esd and the demand for international goods will increase, 1 e
| i €n
e gﬁo the policy is restrictive. We will call dE the change c1111 e.chlpassume it
en ck \
‘(’C[‘S:;’de at initial prices) brought about by such policies and will a
me _

£ e V](]C in he I]al 1ons ali(l hﬁiwe(:)l tern 1) domestlc
O b dl d g1 gE mnier ah nal and

()Ods I he {ull'em ploy!:ﬂellt System Of equatl()ns thus rCadS N

g *

precise nature of th

(15.1) dI* = ¢y dpy

(15.2) A = ¢, dp, o

(15.3%) It = by(dpy - dpy ) T dE
(15.4%) dHE = by(dpy + 1 — dfy, — 1) + g2 dE
(15.5%) dlf = —dH*

(15.6%) dH* = dH*

wi i tional good, we
od {t,), with no taxes on the interna 2
ior at - %n;;eilogn21§i— 0,( ;J)H’ = 0 [from (15.5%)], and therefore dH® = 0,
ave == Ly ) ) }
and d).;g = 0. We obtain dE from (15.4%}:

—byty
0 = byt, + g, 4E; dE = o .
Substituting into (15.3%}, we obtain
gibgts
dI* = —bity — —';2— .
Therefore
b ba)
A5 — P (gob1 + 8100 t,
L4

and since by = by, and (g, +- g;) = 1, we have

s 41t =
(15.13) I —dlm ="
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For a tax on purchases of international
dI' =0, dH* = 0, and therefore dH¢
from (15.4%), we get

goods we have L,
= 0 and dp, = 0. A

=0 and dpy = 0,
gain obtaining dE

0= —byt, + g, dE; dJE=— 2

&2
Substituting into (15.3*), we obtain
bot,
dIdx,bltl +g1 21’ and
&2
(15.14} b
. 4 —bt
a'13—~dld:—blt1—g121= L
£ &

Amalgamating (15.13) and (15.14) for the caseof taxeson both purchases ofhome
goods and purchases of international goods, we have

—b{ty — ¢
(15.15) dI’ — di* = “hit —t) .
L4

This expression is zero when f, = ty, and positive when ¢, > {,. Therefore

conclusions (1) and (2) from page 266 above apply to the full-employment case
Just as well as to the less-than-full-employment case.

For a tax on production of the international

good, we have dp, = —,.
Since dH* must equal —dl*, we obtain dpy = eytyfey. Equating dH? with dE,
we get ' .
&y dpy = by dpy + g, dE,
$0

dE— {ea — by) dpy — (s — by)enty
= g = .
. &2 €38,
We now substitute into (15.3*) to obtain

dIt — —byeyty + &iley — by)esty

éa €38a
and )

(15.16) I — d1% — ety + byeyty _'31(”2 — b)ety )
€3 €285

This result is unambiguously negative, as was the result in equation (15.13),
for a tax on home goods. (There is no difference in effect between a tax levied
nominally on producers of home goods and the same tax levied nominally on
purchasers of home goods.) Thus the third conclusion reached above, that a
tax levied on producers always leads to a deterioration of the trade balance,
remains valid for the full-employment case, ,

Finally, to check on the validity of the fourth conclusion we simply subtract
expression (15.16) from expression (15.14}. This tells us what would happen ifa
tax on producers of international goods were converted into what is in effect a
tax on consumers of such goods via border-tax adjustments. Since (15.16) is
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unambiguously negative, and (15.14) unambiguously positive, the net result
of such a shift must be an improvement in the trade balance. Thus all four of
the conclusions reached in section III for the less-than-full-employment case

apply without modification to the full-employment case as well.

V. AN EXTENSION OF THE ABOVE ANALYSIS:
VALUE-ADDED TAX VS. CORPORATION
INCOME TAX

As the United States seeks ways of improving its balance-of-payments
position, it is frequently suggested that some of the weight of the tax system
he shifted from direct fo indirect taxes. It is asserted or implied, when this
that the possibility of introducing border-tax adjustments
concomitantly with new or increased indirect taxes will result in a significant
improvement of the balance of trade. As we have seen, this conclusion is
probably unwarranted when indirect taxes are substituted for personal income
taxes. On the one hand, if the indirect tax were a truly general value-added
tax, or if it, without being general, struck domestic and international goods
at roughly the same effective rate, the presumption is that there would be no
balance-of-trade effects. On the other hand, if the tax were nongeneral, and
at the same time struck international goods at higher effective rates than

there would be a favorable effect on the balance of trade, but
e cffective rate of new taxation on

suggestion is made,

domestic goods,
it would be related not to the level of th
international goods but to the excess of that rate over the effective rate of new

taxation on domestic goods. Thus, for example, suppose that a 10 percent tax
were placed on value added over 2 broad sector of the economy, but with some
exemptions. Let us assume, that, say, 20 percent of all value added in the
production of international goods, and 50 percent of all value added in the
production of domestic goods turned out to be exempt from the tax.-Then one
would have an effective rate of tax of 8 percent on international goods and of
5 percent on domestic goods. The consequent “leverage’’ for improving the
balance of trade would be the 3 percent differential between these two rales
rather than the 10 percent tax that was actually being rebated upon exportation
and charged as a countervailing duty on importation. The balance-of-trade
effects would accordingly be only some 30 percent of those that would be
calculated on the basis of a presumably full stimulus from the 10 percent
border-tax adjustment. There would be favorable effects, to be sure, but they
would not be nearly so substantial as a naive approach to the problem would
lead one to expect.

What differences are introduced into this set of conclusions when we
counterbalanced by a reduction in the
his question asks, in effect,
er internal price

assume that new indirect taxes are
corporale rather than the personal income tax? T
whether the reduction of corporate taxes will result in a low
Jevel of international goods than would a reduction of equal magnitude in
personal income taxes. I see no reason to presume that this would be the case
in the short run. The prevailing prices for goods represent the equilibrium of
supply and demand in their respective markets. Only if a reduction in the
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corporation tax (as against the pers

. . . onal inco
function for international goods to shift to f_hcm'e I:ax
right,

be sustained. But i
. But in the short run
e I Tl Tum, corporate profits are n
e aﬂ Ogthcr (s:l(.:ptply function, but rather as the residual sh
et asls az;c me:t.1 Since corporate profits are m?tl‘c e bich oorges
costs, an alteration in th Al opon
horp run Mmargh : € tax rate on the i et of
nor g.mal costs, hence will not affect the sh o noe fluence
of the affected industries, Toremin PPl funcd
ons

I would thus maintain that for i

of ol tain a strictly short-run analysi

o regarzlg;es;‘m‘f}‘::l}ll el: :Ea_t the ersu'lts obtained in thcy;ii::‘d:ﬁe bala.nce

corporass or & o ethe e nc.w indirect taxes are counterbalan%:::;cgons

Sobor o ootp ool l)lc r-eductlon. However, the medium- and longe; ra

of tradly i e 2 reds ;;tlo]n do appea.r_to be more favorable to the Ea;-run

shortrun e oose of f e ;13. ta); reduction, and there might be signiﬁ;azzCe

trade, Both ot s e ba ?ce ol payments as distinct from the balance ntt;

fmces sunkes Somm roults }s; em from the fact that a reduction in corpo :

e e nvest n the corpovr‘ate sector more profitable than itp Irfte
greater profitability of the corporate sector will Stiﬂ(l)ltll‘::;

.
II]VeStlllellt thf:le, alld Wlll [)Icsu]nably dIaW some fullds into SI.iCh 1[1Vestﬂlel]t
.

balance of payments on capital
_It should be pointed out here

irect investment abroad, sincé
r.nably enhance the profitability
. lity of purely local investment

, In the net, an improvement in th(;
full-employment policies are pursued

rate of interest will rise as consequencé
a.nd this in turn should have a favorable
sing a net diversion of some funds from

account, which could take place quite rapid}
however, that this effect would not ap lp t y;i
the reduction in corporate taxes wouldp );eo
of such investment as well as {he roili)t is)u
Nonetheless, I would anticipate thz}l)t g
}szlancc of payments would result. If
1t1s almost certain that the cquilibri;.tm
of the reduction in corporate tax rates
effect on the balance of payments ca;x
the foreign to the internal market?

Ag invest i

be an increr:;n;i"tlhihe corporate sector reach the productive stage

price, as an equilibe; sup_ply of corporate products and a reducti(’)

the corporate camton 1(1‘1:; _Ish gradpally J-Jrought about between pro

duction) and other race l;: were spec::lely favored by the corporate tax r

this price readjustment :ofjttiu:lttz;)ilczr?;al ir-l the Fcon"my- Broadly Spcakin;

of the corpo .. wering of the prices of

corporate Se ;:Ots Sstzit;rcand a rasing of the prices of thcpproductsd:; 5:: C:E)Cts

international o orporate se.ctor products are much more predomi -
goods, m the terminology of this paper thanpnonocrj)llnant]y

' rporate

p d C 'y n £} p
roducts th.e et re; ult OI thls I‘Clatlvc Tice Si]lft Would be an 1um rovement in
.p C

. . . : l 3
I llls last assertion can be dem(n].stra ted Iigorolls y Wlthln the fra k
IMEWwWor.

of the model de . .
veloped in this paper. Si
T. Since we h
out the longer- . p are here concerned wi ¢
With a sot ng :erun. adjustment to a change in the tax system, we ith “éorkfng
a
we need not in:eltcn((;ns that occur. after the new tax s etup is ir,1 exist:,: ea}}xlng
r - . C .
oduce tax changes explicitly into this part of the az;]t us
: ysis.
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1 d we shall assume that, as a consequence of the .incentwe.s tohm\srsst 1;1
orporate tor. we observe over time a rightward shift of £, in the pply
onton ; inte ;lational goods, and a leftward shift of &, in the supply funcn.on
iunglilezti;n;Zst The model then becomes, for the full-employment case:

- for da .

(15.1%%) dl* = ey dpy + K

(15.2%%) dH? = ¢y dpy — ks

(15.3%%) dI® = by(dpy — dpy) + & dE
(15.4%%) dH® = by(dpy — dby) + 22 dE,
(15.5%%) dPf = —dIF

(15.6%%) dH* = dH’.

te o = P5.1%%
Since the world price of international goods is given, dp; = ?5}5;1‘::; ((155 . ,2)’
15.2%*) and (15.6*¥), we obtain dpy = (ks — )ty From (15177, (0.5 dp
( d (15.6%%), we get dH® = '—k,. Substituting this and the expression 2
an . ] )

into (15.4**), we obtain .

bR
ey :
_-gzkl —_ bg(kz e kl)
dE = :
€282

Substituting for dp, and 4E in (1.5'3**)_’ we have

o —Eabilky — k) — gieaky — &ibaks — Ki)
e €282 . .

which, using the fact that (g -+ g2) = 1 and b, = b, can be simplified to

o ik — k) — geh
ar = €382

in €s
The expression for the change in the trade balance then becom

e385ky + by{ky — k) b gieakn _ exky 4 by (ky — k) ]
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k

(1547)  dI' — dI* =

' it . This Tast
This expression is unambiguously positive so long as k; i?;temational
dition means that the rightward shift in the supply curve o nternations
Cor(:ds'set in motion by the reduction in corporate taxes can.not o:::1 e g
iztweighcd by the leftward shift in the supply curve c?f domestic g(;(; 1sstemming
from the same cause, This is certainly not a very strx?g;nttcont ;rin ; ,in 1517
i n that one of the two A
if 1 e not met, this would only mear . o
o 1‘:1611;3 negativé not that the change in the trade balance would nece y
wou )
itself be negative. e
lts;or the %:ase of less-than-full employment the mo.dﬂ corre;pondc;nag o an
ward shift of &, in the supply function for mtcTnanonaI goo! i arff 2 down
- d shift of k, in the supply function for domestic goods consists of eq
ward : .

(2 3ris]

This is true both for the case

(15.1%%), (15.2%*), (15.6%%) plyus

(15.3%%%) Al = b, (dp, — dps) + e, dy
(15.4%%%) dH® = b,(dp, — apy) + cy dy
{15.5%%#) dy = 4I° + dp,

Here again, the assumption of constant exchange rates r
From (15.1*%), (15.2%%), and (15.5%*%) we obtain

@y = (ky — k5) + o, dps.
From this, plus (15.2%*) and (15.4%%%) we have
Ry + ea(ky — ky)

_ el — 6) — &, .
Substituting into the expression for dy, we have

equires that dp; = 0,

df’z =

esky -+ ep0,(k, — &
d_y:(kl—ka)—i—'za 22(1 2)

e(l — ¢p) — by
_ eohy — by(k, — £s)
e(l — ¢} — by

Now substituting into (15_3***)’ we obtain
dld _ %bikz — 516'2(]51 - kz) -+ 6182]61 — clba(lﬁ —_ ka)
. e(1 — ¢) — by

we have for the change in the balance of trade

Now using d7* = k,,

ar' — art — £y (1 — ¢y) — £yby + b ks - byeg{ky — ky) — ﬂlezkl_ + erby(ky — ky)
eg(l -— 62) —_ b2
2, ¢can be reduced to

which, using the fact that by =5

(15.18) dI* — d7% — (—¢— co)lhey — by(k, — 2) ] )
&l — cy) — b,

is necessarily positive so long as £, > k,. We
he secondary stimulus to the balance of trade,
corporate sector output induced by a reduction
x will clearly be positive, except in the most
ward shift in supply of noncorporate goods and
¢ upward shift in supply of corporate products,
of a less-than-full-employment economy and for
an economy in which a full-employment policy is continuously pursued,

subject always to the course through time of wage rates being unaflected by
the policy measures here analyzed.?

This expression, like (15.17)
can accordingly conclude that t
stemming from the increases in
in the corporation income ta
unlikely event that the down
services greatly outweighs th

* As I have reflected further upon the model presented in section V, 1 have been troubled by
one aspect of it. When £, # &y, the full-employment output of the economy should grow, and
we should allow for an income effect on demand for both home goods and international goods,
I have subsequently worked out this case, and find that when this effect is allowed for, an




Appendix A Note on Substitution Terms
Let us express the demand for home goods as 2 function of absolute prices and
of disposable income, Y, in money terms:

(15.A1) dHE = byy(dpy + 1) + buldpy + 4) + 02 dY.

Here b, measurcs the responsiveness of home-goods demand to a change in
the price of such goods, with other prices and disposable income held constant.
Likewise, b,, measures the responsiveness of home-goods demand to changes
in international goods prices, with other prices and disposable income held
constant. These coefficients are related in the following way to the corresponding
coefficients (denoted by primes) measuring the responsiveness of demand to
relative price changes holding real income constant: :

byy = bay — cafl”
bay = by — col®.

This stems from the fact that a rise of Ap, in the price paid by purchasers of
home goods lowers real income by H?% Ap,, and a rise of Ap, in the price paid
by buyers of international goods lowers real income by 1% Ap,, in each case
assuming that other prices and money income are held constant. The income
effect of a change in price on the demand for home goods is simply ¢, times
the change in income thus measured, and the substitution effect is the remaining
part of the total effect. Similarly, in the demand function for international

goods, expressed in absolute price and money-income terms,
(15.A2) dI% = by;(dpy + 1) -+ braldps + ty) + 6 dY,
we have '
by = by’ — 6 f%, and by = by, — ¢ H%

Turning now to the change in disposable income, we have, assuming initial
equilibrium in the market for home goods (H% = H*) and the balance of trade
(1% = P), dY = dy + I%(dpy + ) + Ho(dps + 1s).

The change in disposable income thus breaks down into a part due to the
change in real output (dy); a part due to the reduction of direct taxes, I*f; -+
H?,, to counterbalance the increase in yield of indirect taxes (1%, + Fg,), and
a part due to changes in prices received by producers {I* dp; + H*dps), which,
under our assumption of initial equilibrium, is equal to (I dpy + HEdp,).

Inserting the expressions for bag, a1, and dY in {15.A1),

(15.A3) dH = (byy' — o,H)(dpy + &) + (b’ — caI®){dpr + 1)
tegdy 4 cI8(dpy + 1)) + caf{dpy - 1)

Since the terms in I* and H* cancel, (15.A3) can be reduced to
(15.A4) C dHY = by (dpy + 1) + by (dpy + 1) T+ .
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Similarly, we can substitute for &

1> 615, and 47 in (15.A9)
{(15.A5)  dIf= (b, — I :
(b1 e} {dp, + ty) -+ {61 — 2% SN

to obtain

by + 1)
e dy + clId(dpl +4) + o

. d,
Again, the terms in I* and H? cancel, yvielding e

15.A = by
( 6) dIt = by (dp, + t) + byg'(dpy 4 ts) + ¢y dy.

Now, it i -

CO n\;vr;l:t;l ;styat\(;ve;l limcrwn pro%gert:'y c.>f substitution effects that the respon

commodi : percent rise In 1ts own price is the negative of th ot 2

the SYStI;:SCTS'hO that (iclammodxty to a I percent rise in all the ol

stem. Thus, reca ing that units are so chosen as to set injii i

oot /8 . set mitial prie

pmpcrtz, O\;‘vzu}};?;: tb.u = —byy, and by = —b,,". Likewise w}; h:;:qr;l

e riceu }on terms that the partial derivative of one good witi(:

it et té)the 0 _another must equal the partial derivative of the se :
: price of the first.! Hence we have 8,," — 4..*. Uk o

propertics we can see that (15.A4) can be rewritten 1o e g these

other prices in

(15, !
(15.A7) dH® = bay'{dpy + 1, — dpy — 1) + ¢y dy,
and (15.A6) can be rewritten

15. :
! AB). . A1t = by’ (dp, tt o dpy — ) + g dy.

(15.A7) and (15.A8) corres

) (15./ pond exactly to equations (15.4 i
:E}ét,fawtlt}thbzz bbcmg there relabeled b, and &,,’ relabc(led b}l all\l/?orgij{/ii H; e
c LA . r ’ r ) > ro

she 2 bs : at byy’ = bot's by = —byy', and by, = b, it is casily se hm
11 = O3y, Or, in the notation of the text, b, = b, l Q E:D yseen tat

When trade is not initially balanced, equation (15.3) of the text becom
es

dlt = by(dpy + t — dpy — L) +epdy + oB dp,,

and equation (15.4) of the text becormes

dH* = b,(dp, Tty —dpy — ) F cpdy | ¢,B dp,,

;:;i;eredB;q-ualsr the initial ?oalance of trade (positive for a surplus and ne rati
unmaOd; (;t)f Fi:xe an-alys:s of section IILA of the text remains com giet;‘l;e
Lo t01(1e5,3 or éln this part dp, = 0, and the above cquations are repducczl(
o d ) an 1 {15.4). The analysis of sections II1T.B and 111.C becomes more
ed 1 the case of initial imbalance but i
reached in these sections, remai the sate of mm foinel e
: n unchanged for the f an initi i
S I e se rema,i case of an initial deficit.
n completely unchanged when initial imba i
> 15 | . initial imbal
rade is introduced, section IV because the demand functions (15 3131(:2;2

(1 J. ) are not aH‘ Cted b i i -4
4‘ [ y ]ﬂitlal 1 b } ’
th ) . mba anCe, and seelion v be( AlUSsC, fOl lhe

*For a derivation of th i
_ e propertics of substitution t ; : i
Capital, 2d cd. (Oxford: Clarendon Press, 1946)1,0;[).6;;;3:;51&1(1 peres see J. R Hicks, Vadue and
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