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Long Run Equilibrium, Income Distribution

among Heterogeneous Classes and Taxation

     in a Two Sector Growing Economy
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I. Introductions

Jun Young Kim
     with respect to the capital accumulation

     increase it under certain conditions. So

  This work examines how taxation has effects

on long run equilibrium, capital accumulation

and income distribution, extending previous

analyses mostly based on a one sector growth

model to a two sector growth model with two

classes of capitalists and workers. Further this

analysis includes redistribution of tax revenue

between two classes. In the past works with

identical individuals interests are in how taxa-

tion affects capital accumulation in the con-

texts of tax incidence or welfare cost.

  Although theoretical model in the fields was

developed from Stiglitz and Pasinetti, they are

more concerned with the properties of a growth

model. They could not combine taxation with

a change in the ownership of capital stock de-

rived from redistribution of tax revenue among

heterogenous classes. Here we will show this

combination can be analyzed on surfaces with

3 dimensions.

  The analytic model in this paper is defferent

from the past one in the sense that this model

uses a two sector growth model with non-iden-

tical individuals and considers redistribution

between two classes. Hence, our analytic points

with this feature of the model are the long run

effects of taxation not only on the overall ca-

pital labor ratio of the economy, but also on

the ownership of capital.

  The result in this work indicates that chan-

ging a consumption tax rate would be neutral

  * I appreciate for referee's comments on my
paper, which gave me new insight to making a revis-

ion of my initial paper. I retain responsibility for all

remalnlng errors.

                                      or
                                     the

results appeared in Theorem 1 and 2 are diffe-

rent from them derived by Barro, Feldstein

and Summers. Because their results are based

on switching frorn an income tax to a con-

sumption tax or a wage tax. But results in

this paper are made by analyzing the effect of

a consumption tax on capital accumulation

from the view point of redistribution between

two classes, which is not the central point of

the previous literature. It is policy implications

of the results in this paper that increases in a

consumption tax rate would stimulate capital

accumulation or be neutral to it with redistri-

bution of the ownership of capital, depending

on the elasticities of saving of two classes, the

relative factor intensities between two sectors

and a fraction of redistribution of tax revenue

to each class.

IL TheoreticalModel

  Assume that the individual's taste for pre-

sent versus future consumption is related to the

source of its income. There are two sources of

income in the model: an individual may
provide capital or labor(or possibly both),

where he is capitalist or worker.

 Assume that the capitalists who get their

incomes from capital have a greater maginal

propensity to save than the workers who get

their income from both wages and return to

saving. In this model, workers are assumed to

own a portion of the capital stock of the eco-

nomy. In the long run this portion is not given,

but is endogenous variable.

  1. Supply side of the model
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sector and an investment goods sector) model.

Let C=F(Kc, Le) be the output of consump-

tion goods as a function of quantities of

capital (Ka) and labor (La) employed in their

production. Let J=G(Ki, LD be the output of

investment goods as a function of quantities of

capital (Kl) and labor (Li) employed in their

production.

(A. 1)

(A. 2)

(A. 3)

Assume that capital does not depre-

ciate, and no technical change occurs.

Assume that the production functions

are homogeneous of degree one and
strictly quasi--concave.

Both factors are fully employed, and

their markets are perfectly competi-

tive.

Then output perhead can be written as

(2. 1)

(2. 2)

where k =KIL, kc=KalL, k
the price

tion goods,

Labor forces increase at the rate of n.

  The last step in (2. 1) and (2. 2) follows direct-

ly from the fact that ka and ki are a function

of p only from the following profit maximizing

conditions :

(2.3) 1(kc) ==pg'(ki) ==r

(2.4) f(lec) - koj'(kc)

            == p[g (ki) -kig' (ki)] = w

where a prime on a functions denotes its deri-

vative, r is the rental price of capital and w is

the wage rate.

  2. Demand side of the model

  Let Yt be the part of per capita national in-

come that accrues to workers, and Vle be the

capitalists' part, i. e.,

    Yt = w+rkt where kt = KtlL
    Yle = rlek where kk = Kic/L

xc= C!L= (LclL) f(kc)

    th-ki
  == le.-k,f(ko) =x.(k, p)

xi= I/L = (Li!L) g (ki)

  = kk.a--kk,g(ki) =xi(th, p)

                 i=.I<i!L and p is
 of capital goods in terms of consump-

    which are taken as numeraire.
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and where Kt is the quantity of capital owned

by workers, and K)ic is the quantity of capital

owned by capitalists (Kt+Kk= K). Clearly,

    Y=: Yi+ V)ic = w+r(kt+thk) = w+rle.
If all savings are invested in a soiciety, the

functional form of the demand for investment

good is

(2.5) pdi = Sic(R)rkic+8t(R)(w+rke)

          = Si V+ (Sic-St) rkk

       . .. el/(th, p, kk)

         O< 8e < Sic < 1, Sic' ) O, Se' )O

where Sic and St are the marginal propensity

to save of capitalists and workers, respectively,

and R== rZp.

  Similarly, the functional form of the demand

for consumption good is

(2. 6) da = (1-gic (R)) rkic

            + (1X- Si (R)) (w+rkic)

          = do' (k, p, kk) .

  3. Equilibrium,itsexistenceanduniqueness

(1) Short run equilibrium

   Define the excess supply function of invest-

ment good and cnsumption good, respec-
tively as follows :

    Fi (k, p, kk) == pxi(k, p) -di'(k, p, kk)

    Ec (k, p, lek) : xa (k, p-dc' (k, p, kk)

  Define the short run equjlibrium by (le, p,

kk) such that Ei=O and Eo== O.

From the income cnstraints

    xc (h, p) +pxi (k, p)

      = elc' (le, p, kk) +dl (k, p, kk)

or xo (le, p) -ac' (k, p, kic)

      = d,, (k, p, k,) -pxi (k, p)

So Ec (k, p, kic) = -Ei (th, p, lek) ･

  Therefore, whenever Ea(k, p, lek) =O, it must

be true that Ei (th, p, kic) = O, too (Walras Law).

For convenience to ananysis of the short run

equilibrium, we choose the excess supply
function of investment goods.

  Let's see the properties of the short run

equilibrium by deriving a surface with 3
dimensions (k, p, kk) for which the market is in

a short run equilibrium. By differentiating

Ei (h, p, kk) =O with respect to k, p and kk (for

simplicity take Sk and Si are constant, inde-
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pendent of

the surface

directjons.

(2. 7)

(2. 8)

 Long Run Equilibrium,

R),we can derive the
of Ei (k, p, kic) :=O in its

Income Distribution ampng Heterogeneous Classes and Taxation
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slopes of

 different

(2. 9)

aleldkklEi=O, pu = constant

  == (s, - s,) rl (pZXici - si ddkV)

dpldklEi = O, kic = constant

       p (dx,lak) -S, (d Vlak)

      p (elkildp) + x, (1 - Si)

        - (Sk - Si) kk (d Ylop)

dpldkicIEi == O, k == constant

           r(Sk-Se)

           p (dx,1elp) +xi (1 - Si)
             - (Sic-Si) k, (d Yldp)

  If the production of consumption goods is

capital intensive, the sign of(2.7)is negative,

and the sign of (2. 8) and (2. 9) are positive. The

sign of these derivatives make a sense in the

market equilibrium condition of (2. 5.) . Under

the assumption that the production of invest-

ment goods is relatively labor intensive, an

increase in the quantity of capital owned by

capitalists would decrease the production of

the goods, and thereby reduce capital labor

ratio. On the other hand, an increase in capital

labor ratio or an increase in the quantity of

capital owned by capitalists results in excess

demand of the goods in equation(2.5),and

hence the price would increase for short run

equilibrium.

  If the production of investment goods is

capital intensive the slopes of the surface Ei (k,

p, kic) ==O in its different directions would be

ambiguous, depending on the relative sizes of

pu (dxJlak) versus St (d Y!dk) , and p (dxi/dp) +

xi(1-Si)versus (Sic-Si)kic (drldp). For the

case where the production of consumption
goods is relatively capital intensive, the surface

Ei (k, p, kic) == O is drown in Figure 1.

(2) Long run equilibrium

  The dynamic system of capital accumulation

              --in the model is k==xi(k, p) -nle and kic=Sicrkic

-nkic. Define the long run equilibrium as(k,

p, leic)such that (k, p, kk) clears markets, and

makes le and kle stationary over time (t) :
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           [Figure 1]
The long run equilibriun(ic',p', kic') (kc>ki)
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hk==O

.k'..---.-.- .k

        E, (k, p, k,) == O

                --        elklelt == k = O and dkic/elt = dkic ::'L O.

So let's derive two more surfaces of k=O and

thic==O. The th=O surface's equation is xi(k, p)

 =nk which is independent of leic. If the con-

sumption goods are relatively capital intensive,

the k==O surface has the shape as in Figure 1

from (2.8) and (2. 9). The thk=O surface's

equatlon ls

(2. 11) Sicrkic == nkk or r== nlSic

which implies the price that makes r equal to

nlSic keeps 2ic=O, regardless of k and kic. Then

the surface hic =O is depicted as in Figure 1.

Diagramatically the long run equilibrium (k',

pu*, kk')can be found, where the above three

surfaces are intersected as in Figure 1, when

the consumption goods are relatively capital

mtenslve. '

As we already discussed, when the production

of investment goods is however relatively
                           .capital intensive, the slopes of k=O and Ei == O

are ambiguous in the equations(2.7)through
(2. 9) . But, if p (dxilak) < Si (d Yldk) andp (dxi

1op) +xi(1-Si) < (Sic-St) kk (arldp) ,then for

kc>ki
    dle1alkicIEi == O,p = constant<o in (2.7)
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    opldklEi = O, leic == constant<o in (2. s)

    op!elthklEi == O, k =: constant<o in (2. g)

In this case, the change in kic requires k and p

to move in the opposite directions at the equi-

librium: for an increase(decrease)in kk,k is

needed to be increased (decreased)and pu to be

decreased (increased) .

(3) Existence and uniqueness of equilibrium

  From (2. 10) r is uniquely determined. Hence

from the marginal productivity equal factor

price relations in the supply model, ka and ki

are uniquely determined, where the production

functions of both sectors are strictly quasi-

concave by (A. 2). So are k and kic. By Ei = O,

so is p. But from the condition of the long run

equilibrium (2. 10), k=O and thic=O imply that

tht=O. The surface tht=O has the equation as :

(2. 12) Si Y == Sir (k- lei) +nkt

           = nk-nkc+Sirke
  or Si Y= nk+kc (8ir-n) .
  Substitute (2. 11) into (2. 12). Then

(2. 13) Si V == nk+kc (StlSic- 1) n.

By the assumption of St<Sic, StY<nk with a

positive value of kc.

  Hence, the long run equilibrium values (k',

   .pu', kic) exist uniquely if and only if Si Y" <nk'

=xi(k',p'), or equivalently SilSic<r'le'IY".

  This condition states that the ratio of the

savings propensity of workers to that of capi-

talists must be less than the share of capital.

So three surfaces of th =O, Ei=O and Ek=Ohave

lower and upper boundaries for 8ilSklrl V<k<

Y!n from xi=k and xi< Y.

III. Long Run Equilibrium and Distribu-

  tional Effect under Tax on the 0utput of

  One Sector : Sk'=St'==O

  On the basis of the previous theoretical ana-

lysis, we will discuss the effect of tax (t) impos-

ed on the output of one sector on the long

run equilibrium and income distribution by

assuming that the marginal propensities to

save are independent of the rate of return to

investment (Sici=git=O). Hence, on the de-

bl ee Vol. 40 No. 4

mand side of the model, we will include the

redistribution effect, and on the supply side of

the model the substitution effect. In the next

section, the assumption of Sic/==Sit =O will be

relaxed.

  The tax can be imposed on either consump-

tion goods or investment goods, changing the

relative price pl (1-t) orpu (1-t) , respectively.

Then in equations (2. 1) through (2. 4) pu is re-

placed by pl(1-t) or p(1-t)according to the

tax on consumption goods or investment goods.

Hence, in functional form equation of (2. 1) and

(2. 2)under taxation are rewritten as xc==xa

(k, pu, t) and xi =xi(k, p, t)and from equations

of (2. 3) and (2. 4) r and w are the function of p

and t, i. e., r =r(p, t) and w=w (p, t) . Since Y

==w(p, t) +T (p, t) le, V== Y(le, p, t) in the func-

tional form.

  If all savings are invested in a society, the

functional form of the demand for investment

good is

(3. 1) di, = SiY(k, p, t)

          + (Sk-8t) [r (1?, t) kk+0T]

where T is the per capita proceeds of the tax,

and 0 (O (0( 1) is the fraction of them redistri-

buted to capitalists.

For the market equilibrium

(3. 2) pxi(le, p, t) = StV(k, p, t)

         + (Sic-Si) [r(p, t) kic+0T]

       == di'(k, p, kk, t)

The excess supply function is

(3. 3) Ei (k, p, t)

         = pxJ(le, pu, t) -d,t (k, pu, kk, t)

which must be zero for the short run equilibri-

um.
        .    The k==O surface's equation is xi (le, p, t)

        =nle.
        .    The kic=O surface's equation is

(3. 4) Sic (rkk+eT) = nleic.

Let's analyze the effect of taxation on each

surface.

  The effect of taxation on the short run equili-

brium is :

f

.

'
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  ZVI,,1E, =O

(tl1-t)A- (Sk-Si)(1+ (tl1-t) rpx,p
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)eT
      xJp-+A- (Sic-St) rpx.ii0T

if the tax is imposed on consumption

goods,

(tl1-t) A+ (Sic-8t)(1- (t/1-t) nyxifo) 0T

      xip- +A- (Sic - Se )(1 + rpx,p ) 0T

  if the tax is imposed on investment g

where A=xil-)rpxip-SiXJP

                 - (Sic-Si) er.-rkk

and rpx,p == (Oxi!6p")(p-lxi),

      nyx,p = (Oxo!ap-)(pa-lxa),

       gvl,, = (oplot)(t!p) ,

       e.fa= (OrlOp)(plr),p==p!1-t

        on consumption goods, and

oods,

for the tax p=p(1-t) for the tax on investment goods.

The equation (3. 5)tells how the price changes

with respect to a change in the tax rate (in the

elasticity form)in order to maintain the short

run equilibrium on Ei=O surface where Sic/=

SLt=O.
                                    .  The effect of taxation on the surface of k=O

is :

           .(3.6) ZP'b,lk=O

  The effect

Ois:

(3.7) ZVI.,

- (tl1-t)

 if the tax is imposed on consumption

  goods.

  (t/1-t)

  if the tax is imposed on investment

  goods.
     of taxation on the surface of kte=

  Ikic--o

(t11-t)(erprkk+eTrpxcp)+eT
      erprkk+0Trpxop
if the tax is imposed on consumption

goods,

(tl1 -t)(e.prkic +eTnyx,p ) -0T

where pa-=pu/1-t

goods

ment goods.

  By assuming Sic == St

     erpLrkic + 0 TrpxJp + 0 T

 if the tax is imposed on investment

 goods,

                               .         for the tax on consumption

and pa-=p(1-t)for the tax on invest-

the equation of(3.5)is
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reduced to the model with identical individu-

als. The effect of taxation on the long run equili-

brium represented by equations(3.5)through

(3.7)depends on the empirical values of the

parameters of the model, i. e., erp, Sic, St, rpxip-,

rp.,p,and e. Hence, the effect of taxation on

the long run equilibrium is in general embi-

guous. In order to have more definite results

on tax policy implications, let's assume a tax

on consumption goods, which is relatively

capital intensive, with the proceeds being

redistributed to workers, i. e., ka>kJ and e=O.

                                     'Then from equations (3.5) through(3. 7) ZVIptlk=

O== ZVIpt12k=O= - (tl1-t) . That is, both surfa-

     --ces of lo =Oand kic =O shift in the same direction

by the same distance. From equation (3. 5) Ei

==Olocus shift in the same direction, but by

less than the other two loci.

  Since -ZVI,t1rk==O=-ZV'fotI2ic=O>-ZVI,tlEi

                     -- ==O and the surface of kk shifts down by in-

creasing a consumption tax, the long run equ-

ilibrium requires the equilibrium price to be

decreased to p*, having investment goods in

excess demands under fixed k and kic from

 (3. 3). But a fall in kk will increase the fall in

pa needed to clear the markets, without altering

                                       .the necessity of the fall in p needed to keep th

 ==kk :O. Therefore a fall in kk, in fact, makes

compatible the fall in p needed to satisfy the

long run equilibrium conditions : k'  =2ic=Ei =

O. But the total capital-labor ratio is not

affected by changing a consumption tax rate,

since changing a cnsumption tax does not
generate substitution effects on demand side in

which Skt=Stt==O, and the decrease in kic is

just enough to eliminate an excess demands

for investment goods raised by the fall in price.

  Hence, the tax on a consumption goods,
assumed to be relatively capital intensive with

0=O, is neutral in the sense that the capital-

labor ratio doesn't change, only shifting the

ownership of capital toward workers, away

from capitalists. This can be shown on the

plane(k, kk, p)as in Figure 2, and so we have

proved the following Theorem.
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              [Figure 2]
The effect of ,an increase in a eonsumption tax on
long run equilibrium(thc> leb e=o, ti > to, (lek) i> (lek) O)
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Theorem 1

  Assume ko>ki, Sic/=gtt== O, and 0=O. Then

the increase in a consumption tax will be

neutral to the total capital labor ratio, but

redistribute capital from the capitalists to the

wokers.

  This Theorem shows by introducing the
redistribution effect among heterogenous classes

traditional analyses on the effects of taxation

uponkshould be reexamined in the policy
implications of taxation. On a tax policy side

this result suggests a consumption tax to be

redistributed to workers has strong distribu-

tional effect between the capitalist and the

worker with the capital-labor ratio in a society

unaffected.

  Equation (3. 5), (3. 6)and (3. 7) provide a fra-

me-work to analyze the different cases that may

be constructed by assuming different values of

e and making assumptions on which good is

taxed and on factor intensities.

IV. Long Run Equilibrium and Distribu-
  tional Effect under Tax on the Output of

  One Sector : Sic'>O, St'>O

bl - Vol. 40 No. 4

  This section is a natural extension of the

previous analysis in the sense that we now

allow the elasticity of savings(S'(R))to be

positive. This modifies the interpretation of

(3. 3)and (3. 4)in which Sic and Siare no longer

constant, but increasing functions of R. This

extension gives theoretically important mean-

ing in that from taxation on the demand side

we introduce both redistribution effect and

substitution effect, and on the supply side
substitution effect. The 2 =o locus is not affect-

ed by this extension, since it does not depend

on Sk and Si, while the Ei=O locus and the
.

thk=O locus are functions of Sic and Si.

  From the equation(3. 3)we get the effect of

taxation on the short run equilibrium. Notice

that if we make Sic'==8ii=O in(4.1), we get

equation (3. 5).

(4.1) IPI,,lE,==O

(tl1 - t)(A - R (B + (S'ic - St') 0T) erp)

      - (Sic-Si)(1+ (tll-t) rpx,p)0T

xip- + A - R (B + (Sk, - Sit) 0 T)

           (erp - 1) - (Sic - St) x,ii rpeT

if the tax is imposd on consumption

goods,

(tl1-t)(A-R (B+ (Sic'-St') 0T) erp)
      + (s,-             St)(1 - (tl1 - t) rp.,p-) eT

  where pa-

p= p (1-t) for an investment

(Sic' - 8t') rkic,

reflects

for investment goods resulted from the change

in the marginal propensity to saving by taxa-

tion. The equation (4. 1) shows how the price

changes with respect to a change in the tax

rate(in the elasticity form)on Ei==O surface,

where Sic/>O and St'>O. By making Sk'=St/
==O, (B+ (Sic'-Si') 0Terp) =O and we get equa-

tion (3. 5) again.

  From the equation (3. 4)we get the effect of

    --taxatlon on kk==O surface:

xiLp + A - R (B + (Sk' - St') 0 T)(e,,p - 1)

             - (sic - si)(1 + v.,p--) eT

if the tax is imposed on investment

goods,

  =pll-t for a consumption tax and

                   tax, B=St'Y+
      R (B + (Sic'- St') e T) e,p which

the substitution effect on the demand

,

.

.

.
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       .   ZVlo,lk

    (11-t) C+eT

  C-es,R(rkic+0T)

  if the tax is imposed on consumption

  goods,

   (tll-1) C-0T

  C-ss,R(rkk+0T)
  if the tax is imposed on investment

  goods,
 C= erprkk + eTrpxqi-) + es,Rerp (rkic + eT)

es,R == (aSic10R)(RI Sic) , pam -- p! 1 - t for a

    ' tax, andp=p(1-t)for an in-

Long Run Equilibrium, Income Distribution among Heterogeneous Classes and Taxation
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k=O [Figure 3]

where

and

consumptlon

vestment tax.

The equation(4.2)shows the change in the
price resulted from a change in the tax rate (in

                    .the elasticity form)on leic =O surface.

Again, by making es,R=O in(4.2), we get
equation (3. 7). Equations (4. 1) and (4. 2) tell

that the effect of taxation on thelongrun

equilibrium also depends on factor intensities,

erp, rpxcp, rpxip, es,R and 0. Hence, as in the pre-

vious section, Iet's assume a tax on consump-

tion goods, which are relatively capital inten-

sive, with the proceeds being redistributed to

workers, i. e., kc>ki and 0==O. Then from the

                           .equation(3. 6)in order to keep k==O we need a

                             'fall in price as indicated by Zel,tlk= o== - (tll

-t) '

  Equation (4. 1) reduces, for e=O, to

                     (tll-t)(A-RBerp)
(4.3) ZVI,,1Ei-O
                    XiLIH) +A-RB (erp - 1)

which is smaller than (tll -t) in absolute value.

  And equation (4. 2) reduces, for 0=O, to

(4.4) TptIth,-o==- }/k7.`

                     1-
                        erp- (es,R+ 1)

which is smaller than (tll-t) in absolute value

because e,p-<O for ka>ki and es,R>O.

  Therefore, we have
                            .(4. s) - zvrptlE, = o< - zvlptlk = o

and - Tpt1thk = O<- TptIth == O.

  That is, the market clearing process will

provide at constant k and kic, a fall in price

that is smaller than the fall needed for either

lek or k to be constant over time. Therefore, we

The effect of an mcrease m
   the long run equMbrium: Case 1
    (kc>kb e=:o, ti>to, (kic)i < (kk)o)

    p    t-    l k=:O at to
    I m.-o
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a consumptlon tax on
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 l
kk
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l
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,7-T
l
1
1

     tt
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      l
      '
--------
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expect the long run equilibrium to bring out

changes in le andlor kk.

  In order to see the effect of a consumption

good tax on k and kic, we have to know the
orderingamong i"iptlEi=o, Wlr)tl2==oand WPtlEic

==O. But the ordering between W))tlEi--O and

iYlr)tlthic==o is ambiguous. Hence we will con-

sider both cases of the ordering among them :

Case 1 :

    - !eptlEi = o< - eplr)tlth, ==o< - WPt12 = o

  and
Case 2:

    - eplr)tIth, = O<- Wipt1E, ==O<- Wlpt1th = O.

  Let's consider Case 1. Since the surface of

k=O shifts down, the long run equilibrium
requires the equilibrium price to fall. At(kO,

kkO, p')in Figure 3 there exist excess damands

for investment goods and xi<nk. By the way

a fall in leic increases in p needed to clear the

markets, thus it makes the fall in p needed to

have EJ=k=2ic =O closer to each other. How-

ever, a fall in kk is not able to affectthe fall in

p peeded to keep 2=O. That is afall in kic

alone is not enough to provide the long run

equilibrium. So we must also have an increase

i
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The effect of an increase in a consumption tax on

      the long run equilibrium: Case 2
         (be>kl, e =o, ti>to, ki>ko)
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in k, which reduces the necessity of the fall

in p needed to keep k=O by more than the
necessity of the fall in p needed to clear the

markets. Then our result for this case is that

k will rise, kic will fall, and thereby ki increases.

It is, therefore, clear that ki will rise by more

in this case than in the case previously discuss-

ed in which SicX=St/=O.

  Next, let's consider Case 2. We can also

analyze the case in Figure 4 conveniently on

(k,p) plane. In this case, an increase ina

consumption tax rate shifts Ei =O schedule

downward to li or l2. Whether it is li or l2, the

change in kk alone cannot have the long run

equilibrium. Hence k should also increase to ki

for the long run equilibrium. But in this case,

it is not clear whether kic would increase or

decrease by taxation, but an increase in the

consumption tax raises the total capital-labor

  .ratlo.

  Therefore, our results for both cases indicate

that k will rise by increasing a consumption

tax. So we have proved the following Theorem.

Theorem 2

Assume ke>kb Sk/>O, Stt>O and 0==O.

bl - Vol. 40 No.4
Then the increase in a consumption tax will

raise the total capital-labor ratio.

  This Theorem shows the increase in a con-

sumption tax would raise k or income under

certain conditions, when we introduce dis-

trubutional effect among classes, which was

neglected by previous literatures.

              V. Conclusion

  In this work we have analyzed the dynamic

tax effects on long run equilibrium and income

distribution in a two sector growth model with

non-identical individuals of capitalists and

workers. We extend the previous analyses to

introducing distributional effect among classes

and to how taxation affects the long run equili-

brium on(p,k,kk)surface. As we obtained

Theorem on a concumption tax, the neutrality

to the total capital-labor ratio by changing a

consumption tax rate does not hold in general,

except for which we impose some restrictions

on saving behavior, tax scheme and the relative

factor intensities between two sectors.

 However, according to Theorem 1 under
certain conditions, we will redistribute capital

or income from the capitalist to the worker

through changing the tax rate on consumption

goods with income or capital accumulation

unchanged. Theorem 2 implies that an increase

in a consumption tax rate will even increase

capital accumulation under certain conditions,

but to whom capital or income is distributed

is ambiguous. Hence, by introducing distri-

butional effect among heterogenous classes our

results suggest different insight on a tax policy

from other ones, showing that the effectsof

taxation on the long run equilibrium and
income distribution have to be reexamined by

equation (3. 5) to (3. 7) and (4. 1) to (4. 2).

  (received July 24, 1987, accepted August

22, 1988. Dept. of Economics, Sung Kyun
Kwan University)
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