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This paper seeks to serve as a simple footnote of an ear]ief article of this
journal (Shapifo [2]), writing down an algebraic condition for an income tax cut
to result in a lower real market interest rate and thus higher investment expen-
diture to contribute more capital stock and thus higher aggregate supply capacity
to the economy.

As pointed out by Shapiro, "whether a tax cut will raise or lower the growth
rate of real income through its effects on the supply side is a question.... The
answer to the question posed depends on a multitude of factors and theif complex
interrelationships." [2] This is indeed the case. Before making a simple foqt—
note concerning the abdve-mentiohed interrelationships, we will first cite a re-
cent empirical study‘(Arak [1]) that "In conclusion, tax cuts appear to raise
consumption even more than the standard Keynesian model would predict." This em-
pirical finding suggests that the IS curve shifts out after a tax cut and gives
an affirmative answer to the title question of this article by Arak "Are Tax Cut
StimuTatory?" This answer contradicts the assertion of those who believe that
an income tax cut, viewed from all potential capital suppliers, means a higher
pbst—tax real interest yield, making an incentive to supp]y more capital to the
market (or, equivalently, making it more expensive to hold back the capital sup-
ply by doing activities such as consumption). The following will take into ac-
count this interest-rate effect on savings and answer how large the elasticity
of real savings with respect to the real interest rate would have to'be in order
to make the IS curve shift inwérd (or downward) after an income tax cut.

What we will do is to make a comparative static analysis of‘the goods -
market equilibrium condition: investment +.government expenditure + export =
savings + taxes + import. Since the derivation is somewhat hechanica], we will
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save it in the following footnote'. And here we will just write down the



conclusion.

The conclusion is as follows: For an income tax cut to shift the IS curve
inward (or downward), we need Sps %%%-, where s., is the elasticity of real
savings with respect to the after-tax real interest rate (i.e., s,, = percentage
change in real savings/percentage change in the after-tax real interest rate),
MPC = the marginal propensity to consume, and APS = the average propensity to

save.

Footnote

1. First, we will note the following general mathematical relationships, as they
will be repeatedly used in the derivation.

For any arbitrary differentiable function

Q = f(X,Y,Z), we have
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simpler notations,

Q* + QX* + QyY* + QzZ* , where a '*'

over a variable means the'peréentage change in that variable and a symbol such
as Qy means the partial elasticity of Q with respect to X.

Next, in particular, if Q = éél , then

Q* = X* + Y* - 7%, by ]ogarithmic differentiation

(where a is a constant).

Also, if Q = aX + bY, where a and b are constants, then
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S S v
Q* - [ aX+bY ax (aX + bY)]X* + [ X+bY aY (aX + bY)]

- bY
aieby X * axby
Now, we proceed to make the comparative static analysis;:

Let i = real investment (which is a funétion of the real market interest rate r),

g = real government expenditure, = real export, s = real savings (which is a

function of (i) the real after-tax interest rate r' = r(1-t), t being the tax
rate, and (ii) the real after-tax income y' =¥ (1-t) , y reonresenting the pre-

other real indirect taxation (so that t; + yt = total
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tax real income) , tj.

real import.

real taxation) , and m

So the goods-market equilibrium condition is:

i(r)+g+X=s (r',y') + yt +t;+m

And this 'quéntitative comparative static analysis' continues as follows.
(i(r) + g+ X)*

assuming o = g* = X* = t;* = p* and

(s (r',y') + yt + t5 + m)*;

S

syt 0 ond

R -
W =g o Ws

Wyt = §¥%%¢f;¥ﬁ' representing the three weights ,

We have:

Py = s*g + (yt)* Wyt 3

but i* = i, r* (shere iy is the real-interest-rate elasticity of real investment
demand) ,

and s* = sp'r'* + sy‘y'* = sr.[r(l-t)]* + sy.[y(l—t)]f
TS lrr (] 4 sy [y +H(TD) s

thus, i* Wi = s*ig + (yt)*My¢ implies
o { -t “ty, 1)
Wiipr® = Mo 2sa[r* + (=) t*]+s o [y* + (=) t*]°
T 5 'Lr I-t y -t

+ Y

yt (y* + t*)
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= U + Wgspr (T0)t* + Mg,y
F UGSy, (TTEIEX + Hygy* + Hygt* L and
r¥(Wiip = WSpr) = t*[wssr-(TE%) + wssyu(TE%) Wyt ]
tyx DHssyr + U] s
lTet D = Wjip - Wgsy' then D <0, since i.<0:
transposing D to the right - hand side, we have
px = tx p-l [wssr-(%) + sty,(%)' + wyt] |
+ yp] [Wgsyr + Wyt]
Now, for a tax cut, which means t*< 0 , to
result in a Tower equilibrium market real interest rate ,
whfch means r* < 0 , we need
sy (70) + Hgsyt(70) + Hyp] < 0
e, Hs(12H) (spr +5y0) +Hyp <0,
or, Hgly=p) (spt +sy1) =ty >0
i.e., NS(T:%) (spr + sy-) > wyt , .
or, Sp + sy sy (1) = () (I -ty (1t

g T ‘We T T S
hence, Sy, > (%}J (%EEJ - Sy, = (%) (1-t) - sy
- ) -8 Y YR . (ha-
= () (1-wps) = T

Therefore, other things being equal, for t* < 0 to resu}t in r* < 0 , the economy

MPC
needs to have sp1 > o=
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