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Summary measures of ihequality in the size distribution of income
tend to increase during the early stages of development and subsequently
decline as a country matures. One explanation of this observed trend,
adopted by Kuznets and others [ 6] and [ 7], is based on factor-price
distortions. These are characterized by the fact that per capita income
in general, and wage income in particular, tends to be higher in the
urban thén it does in the rural sector, and that this disparity widens
as a country develops. It is well known that, in the simple two-sector
case where such an income discrepancy exists, the variance of per capita
income is maximized when the number of recipients residing in the two
sectors is equal. In the initial stages of development, the share of the
population residing in the rural sector is substantially greater than

50 percent. It often becomes less than 50 percent as a country matures.
Consequently, simply as a result of normal migration, as well as
growing per capita income disparity, an almost inevitable parabolic rela-

tionship between summary measures of inequality and per capita GDP will

exist.

This explanation, which makes per capita GDP the main determinant
of changes in size distribution, ignofes the tendency of open unemployment
and underemployment rates to rise during the early and fall during the
later stages of growth process. In cases where the number of laborers
in each primary economic unit (e.g., the household) is small, the
frequency distribution of units by employment rate is likely to be highly
uneven almost binomial. Moreover, we would expect the variance of this

distribution to increase as the mean employment rate falls. Now assume




that laborers whose occupational status has an associated income below the
mean also have a higher probability of being unemployed. Then, as Schultz
indicates [g}, given these conditions, increases in the aggregate employment
rate will cause the overall size distribution to become more equal not only
by reducing the discrepancy in mean incomes between owners of labor and
capital but by making the size distribution of wage income more even.

In this paper; we present a model designed to examine the impact of
changes in the aggregate capital-labor ratio on the size distribution of
income through its relationship to the employment rate. In part, our analysis
hat, in a one-good
world with fixed proportiong,increases in capital stock will increase employ-
ment when capital is scarce. In addition, however, we examine the effect of
output composition on the employment rate in a model with factor-price rig-
idity. Such analysis necessarily involves a general equilibrium system, and
must allow for the possibility that changes in income dispersion feedback on
the employment rate, however small this effect may be.

Income dispersion affects the employment rate through its influerce cr
the labor-intensity of the output mix in our system. A major determinant of
income dispersion, in addition to the employment rate, is the variance of
household capital holdings. This variable, as well as the variance of
household wage income, may affect the employment rate through an associaticn
with the bill of goods demanded. Consequently, to make our analysis complete,
we do examine the impact of asset redistribution on the employment rate, al-
though the direct effect of Suqh a policy on income distribution may well
predominate in most cases.

In section I, aggregate savings and consumer demand functions are derived.
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In section II an equilibrium production point in a two~sector model based
on these functions is explained. In section III, the impact of exogenous
changes in the level and dispersion of capital per household on aggregate
output.,employment and.income inequality is investigated. The final section
involves a summary of the results and a discussion of the possible implica-
tions of relaxing certain critical assumptions.

I. Commodity Demand Functions

The model is constructed on the assumption that there are two-
traded goods. Good 1, the import-competing commodity, is both a capital
and consumption good. Good 2, the exportable, is strictly a consumption

_ good. In this section, we shall derive private consumption demand func-
tion for goods 1 and 2 with both level and disparity of household wage
income as separate arguments. Before deriving these functions, however,
we first demonstrate how savings is determined; the composition of con-
sumption demand is generally assumed to be an éxplicit function of total
consumption expenditure, ive., income less savings. Income,in'most '
cases, enters individual commodity demand functions only implicitly

thrqugh the expenditure argument.

Household and Aggregate Savings

Assuming constant household size and a total population of N house-

holds, let us define the following quantities for the j-th household

(1.1) cj A consumption

(1.2) Sj. é savings

(1.3) kj A capital stock (exCluaingvhuman-capital)
(1.4) w. A wage income




(1.5) y% 4 disposable capital income

Then we have savings, Sj’ equal to the rate of change of capital,

(1.6) Sj = gross changes in capital stock kj (assuming
zero net foreign capital inflow)
But,
- (1.7) s. = total income - consumption

We assume that the function determining the consumption of the j-th

household is of the form

~

(1.8) c., = ak. + w,
J J J
where

0 X o < X

i.e. all wage income--which is untaxed--and a constant fraction o

of capital income are allocated completely to consumption.

Equation (1.8) is consistent with a number of theories of consump-
tion behavior. If it is assumed that the ratio of real cash balances

to capital assets remains constant, then the relationship is similar to




one proposed by Tobin [ 9] which makes consumption proportional to

real wealth. If, on the other hand, individual households save in
order to maintain a fixed ratio of capital assets to normal income,
then, given no adjustment lag, o may be interpreted as the product of
the reciprocal of this ratio and the marginal propensity to consume out
of normal income.

The expression for savings sj now becomes from (1.7) and (1.8)

- JJ
1.9 s. = - ak,
(1.9) 3 g 3

Denote aggregate domestic savings per household by s, disposable capital
income by Yo and capital stock per household by k. Then, from (1.9)

we obtain the following aggregate savings function

(1.10) s =y - ak

Private Consumption Demand

Given these formulations, consumption demand functions for goods 1
and 2 in the model which include the employment rate explicitly may be
derived in the following manner. Clearly aggregate consumption per household
of commodity i , given a non-linear household demand funetion, will
depend not only on aggregate consumption per household but on the entire
size distribution of household expenditure, ynder certain conditions, we
need only consider two moments of this distribution and the function
.determining aggregate private consumption per household of commodity i

may be written as

; 2
(1.11) ¢, = < (e, 0., P)




where GC is the standard deviation of distribufion of household con-
sumption, and P is the ratio of the price of good 2 to the price of
goqd 1. An exact derivation of this function exists in the case of a
quadratic demand f'unction.l Suppose that the household demand function
has the form

i ;| J\2 i . 2
(1.12) e; = a + a; ¢+ as, (c¢?)° + a, (c P) + aiMP + aiSP

where the J superscripts designate the value of consumption of the

j-th household. Taking eéxpected vaiﬁes éf this expression yields

_ 2 2 2
(1.13) ¢y = a5t a;; ¢+ ay, (c"+g7c) + a ., (ciP) + a; P+ a; P

L 5

lThe aggregate commodity demand function may also be derived from a

household demand function of the Form

. .o, n.

i o 3 ic ip
where the exponents represent partial elasticities, which are assumed
constant. 1In this case, the form of the distribution of expenditure
per laborer must be restricted to be log normal. t can be shown that,
under these assumptions, the function determining the aggregate value
of ¢, may be written as '

n. n.
c. = M2 (o) ¢ (py P
1 1
where
[e)
= n. (n, - 1) (=52




Well-behaved household demand functions relating consumption of good
i to expenditure are monotone of the range being considered and
pass through the épigin. It can be shown that the expenditure elas-
ticities are greater than (less than) unity according aé the functions

are convex (concave) to the origin. Denoting the expenditure elasticity

J

;e we have

of demand of the jth household for ith commodity by n

. ) 2 2
(1.14) sc, /a2 2 0

fie e

>
aSn.zl

i.e.? according as the household commodity demand functions are
convex Or concave.

The expression for total private consumption per household has the
form in the aggregate as it does in the individual household case,
which is shown in equation (1.8). Moreover, given that kj and Wy are

independently distributed from (1.8); it is clear that

(1.15) 02 = a202 + 02
C W

where 02 is the variance of household capital holdings and 02w is the
variance of household wage income. By substituting (1.15)and the
expression for aggregate private consumption per household into the

commodity demand function, we obtain

~

2. 2
(1.16) c, = ci' (w,k,07,06"w, p)

We assume that the distribution of employment per household




binomial and independent of household capital holdings. Under these

s 2 . . .
conditions, T the variance of wage income.per household is seen to be

(1.16) 02 = W e(l-e)
, W 1 :

where Wy is the wage rate in terms of good land e is gggregate employ-
ment rate per household. It is seen that

2
A

(1.17) P

<0 as e > 0.5
Aggregate wage income per household, %, is given by the relation
(1.18) w = ew

1

We can therefore write (1.16) in the form

- (1.19) c; = _cg (k, P, 5, €)
where
TS S
—_— T —— (l, _— = —
ok  ac 3 aP
ac” dcC. oc'!! ac. ac., . 806(
i i 2, _i__i_ L1 _¥
R -]
30 Scz de 3¢ 1 3020 oe

Given that neither good is inferior,
(1.20) Bci/ac > 0
Thus, it is clear that

(1.21) ch / 3k > 0




If the démand function is quadratic and convex in case of good 1 and

concave in. the case of good 2, then it can be shown that

: .ac?
with non-inferiority. The sign conditions on 555- are given by (1.14)

since both o and ¢ are assumed positive.

ITI. Supply and Demand Equilibrium

Our model is based on the assumption that, in addition to two com-
-modities, there are two Ffactors of production, capital and labor. It is

assumed that real wage expressed in terms of good 2, w., is a set equal

2

tc an exogenously determined minimum, w This implies open unemployment .

5
of labor. Since the production function in the two sectors are homogen-

ous of degree one and the system is assumed to be in competitive‘equil—
ibrium, the rental rate on capital, expressed in terms of eithepr good, is
given by this specified factor price. Government purchases are equated

to taxes and restricted to good 1. From (1,10), this implies that investment
and government consumption is equal to total capitai income less ok, which,

with the rental rate on capital given, depends aonly on the capital-labor ratio.

-Thus, capital dispersion affects the output mix only {hrough its associa-

tion with the composition of consumer demand. Because good 2 is more
labor intensive than good 1 in the sense that its fixed ratios of capital

stock to employment and output are lower, these changes in the bill of
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 goods demanded will influence aggregate real output and employment.
We shall now demoﬁstrate formally, by referring to the' consumer
demand functions derived in the previous section; as well as classical
supply relationships, the precise mechanism by which these changes are
accomplished. This analysis will involve the effects of changes in both
the level and dispersion of capital. Initially, we shall consider only
a closed economy and then later on demonstrate how the results are af-
fectéd by the introduction of final good exports and imports.
Under the assumptions made, the transformation surface T2Tl in
Pigure 1 relating output in sector 2 to output in sector 1 is linear;
with the real wage {expressed in terms of either one or a combination
of commodities} fixed, relative factor prices and proportions will be
fixed. Output in each sector divided by the total number is (Xi) of households
measured along the axes of the transfbrmation surface TQTl' The commodity price
line PP » whose slope is uniguely determined by the real wage, cuts
the transformation surface from below, since good 2 is assumed to the
lower capital-employment ratio. This has been proven by Brecher [.2 ].
Owing to the assumed relative labor intensity of good 2,movements along
the transformaticn surface from Tl to T2 correspond to increases in both

the employment rate and constant-price gross domestic product (GDP) per

lzborer,

Each xl—x2 combination on the transformation surface determines a

unique aggregate employment rate. Given a specified value for the standard

deviation of capital holding and the employment rate, the private consumption
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demand for both commodities may be derived from the functions (1.19).
In these latter relationships, changes in the'employment rate-affect
commodity both through their influence on wage income.per labor and on
the variance of wage income and hence Ui. Since the sum of public con-

sumption and investment per household is given by the relation
(1.22) g + i = (r, - ok

The total final demand for good 1 is simply

o (1.23) c, + (rl ~ o)k

5
L

while <, represents total final demand for good 2.

Hence curve RlRZ giving total final demand for both goods corresponding to
each point on the transformation surface may be derived from (1.19) and
(1.28). If commodity demand functions are quadratic, this curve will
always be positively sloped in the region of non-feriority if the expenditure elas-
ticity for good 1 is greater than unity. Each point on the curve repre-
sents a fixed standard deviation of household capifal (o), but a different
mean and variance of wage income due to the change in the employment rate
along the transformation surface. In the case where there is no foreign
trade, the intersection of the demand curve with the transformation surface
constitutes the equilibriﬁm production poinf.

If trade is restricted to final goods, relaxing closed-economy as-
sumption will result in oﬁly a minor modification of the system. The
home offer curve is construéted by means of offer triangles, such as

DMd in Figure 1, formed by the demand curve R R

1Ry the transformation
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surface TlTQ’ and different commodity price lines (each with the same
slope). The intersection of the commodity price line with the transfor-
mation surface representing a given employment rate and the demand curve
forms the offer triangle. From these triangles the home offer curve in

the region of incomplete specialization is derived. This curve, depicted
as OA in Figure 2, is of the straight line Ricardian variety, whereas the
foreign offer curve OF has the conventional shape. The intersection at
point S gives the eguilibrium level of imports and exports. The offer

triangle DMd determining the equilibrium product point, D, has the same

dimension as the triangle 0SJ shown in the offer curve diagram (Figure 2).

III. Comparative Statics

Precise mathematical conditions determining the direction of response

of the employment rate and real GDP per househcld to changes in k and

o may now be derived. Before doing so, however, we shall first examine
how the transformation surface and the demand curve are affected by changes
in k and 0., In the case where there always is open uneﬁployment of
labor, an increase in k will cause the transformation surface to shift
outward in a parallel manner, as, for example, illustrated by the shift
from TQTl to TéTi in Figure 3, An increase in capital per household
implies that, wheh the country is completely specialized in either

commodity, output per household and the employment rate will be higher

than they were before. The employment rate, which increases along the
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transformation surface with increases in.output share of good 2, is

1+ Consequently, given (1.17), and

higher at point Ti than at point T
e greater than .5 ; the variance of Wagé income per household will be
lower at this point.: This implies that, with‘ 0.held fixed and no change
in investment and public consumption demand for good 1, the demand curve
will shift to the left (right) as k increases provided that the ex-

penditure elasticity for good 1, n., is greater (less) than for good 2.

1

mrrmroan 3 E an 2o epnn
WS VOL [y S.4 .L'l LD BL’C

thevsum of investment and public consumption demand per household will

sLift to the wight. I we assume that 0 is adjusted in such a way as to

ksap the variznce Qf consumption per household constant, then the demand

curve will cross the horizontal zxis at point H as the employment rate

- goes tc zero. Conséquently, #he rightward movement in HQ associated

with an increase in k will héwes an effect opposite to that attributable to a
more even distribution of wage inccmne. While the new demand curve RiRé will
have a steeper slope than the c2d one demand curve it 'may also inter-

sect the curve R R, from below. But Xk and e are both higher at

172

point Ti than they are at point Tl

' 1 3 - ' ' L] ) .
RiR, derived from points along TlT2, will always be above RiR, provided

. For this reason, the demand curve

that neither good is infericr,

Note that, with w,. constant, factor proportions, in particular

2

employment-output ratios, will remain constant. Denote the employment-
n | | »

output ratio in sector 1 by 85> output per household of good 2 by Xy

GDP per household expressed in terms of good 1 by d;sand the ratio of the




price of good 2 to the price of good 1 by P.. Then the’ change in aggregate

émployment per household {e} is given by the relation

. . LS A -
(3.1 de = (e, - e dx_ + &_ 4
) ey =80 pdx, "1 99y
fhe 3icpe of the § b reusions of the off

at the squilibrius production point is uniquely determined by
ﬁ2, and hence the dimension of this triangle will be unaltered by an
increase in k. Further, given non~-feriority, the demand curve RiRé lies
above Rlee For these reasons, ql an@ X, Will both be higher at the new

P » - . . cyn Y gy o o e .
2quilibrium production point. With (82 - e,) positive, this implies

that both employment and GDF per household will increase as a pesuls

a rise in k.

The impact of change in ¢ on smployment results only through a shift

, . -
not the transformation surfzrae

in the curve determining finsl 4-

pd

and hence is considerably casier to evaluate qualitatively than a oh:

in k . It is quite clear that when expenditure elasticity of demand far

’ A

good 1 is greater {less) than that for good 2,a decrease in ¢, k fixed,

will cause the final demand curve RlRQ to shift to the left (right)o

the dimensions of +the = ililaviis ~Ffar triangle ave unaltered, =

Fh

of these cupvves t

with higher {lowe:
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Let us now examine the exact expressions for the partial derivatives
of e with vespect to k and ¢ derived in the appendix. Denote
acl/é@,‘the marginal propensity to consume commodity 1 out of total
expenditure, by Mlc. Denote the first commodity's share in the general
expansion of output due solely to an increase in the employment rate

by Ble and that due solely to and increase in capital per household by

: _ach Tl
Blk. Recall that Sgl-and. 55£' are the partial derivatives of consumer

cemand function for good 1 with respect tc e and ¢ respectively. Then

we may write

N S _
[ -a€1 Mlc}.+ (1..,Blk)_rl]

e
(3.2) ¥ =
e A
~n Rt
a3C
1
e .
(3.3) & = _20
oc S
where
acll
A= 1 w.B
oe 1l le
Tha AoarAminatan A 2311 he pogsitive if the expenditure elasticity of
L1l \J.CLLUHLJ_.U.CILUJ., “,. Wil ld T yu Ll VT o . il CARMOCLIUL LUL'T S Ll L A N

demand for good 1 is greater than unity at least in the case of the quad-
ratic demand function (1.12). Under these conditions, it can be shown

that
acn

de

(3.4) >0

Further as Kemp has shown,

(3.5) B.e < 0
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provided that sector 2 is relatively labor intensive.

Since Blk is greater than unity the numerator of (3.2) will only
be negative in case where good is inferior,'implyiné that Mlc is greater
than unity. Given that estimated ekpenditure elasticities are generally

positive, we would in most cases expect je/3k toH be positive. The sign

- Yeil
of the derivative je/35 will be negative if = is positive which is as-
' o
sured in the case where ny > 1. However, the sign of this derivative
el
is less clear in the case where np < 1, since sgi- may be negative

which makes the sign of the numerator A . ambiguous.

Real GDP expressed in terms of good 1, q;» is'given by the expression

(3.6) q = rlk +we

where Ty and w, are respectively the returns on capital and the

wage rate expressed in terms of good 1. Since ry and w, are uniquely

determined by the specified minimum wage, 9, depends on k and on o
through its effect on e. Define the function determining the employment

rate as
(3.7) e = glk,o)

The partial derivative of this function are given by the expressions (3.2) and (:

Then we may write

(3.8) q = £060) = rk+wg (k, 0)

where
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e = o7yt Ee
and

f; = W8 -
Thus

> >

(3.9) fk S v, a8 g T 0
and
(3.10) £ Z 0 as g > O

o < g <

From (S.é) and (3.9) it is clear that in the case where good 2 is
inferior and & is negative, it is possible for an increase in capital per
household to cause a rise in veal GDP per household and a decline iﬁ employ-
ment per household. Assume that income dispersion is measured by the coef-

ficient of wvariation (the ratio of the standard deviation of household

inaom It is obvious
incom It 1s obvious

e) to
that, in the case whereAgk is positive, a rise in k will cause this
coefficient to decline, the numerator will as a consequence of a decline
in the variance of wage income (with the variance of capital income held
constant), and denominator will increase. If, oﬁ the other hand, & is
negative, the coefficient of variation may well rise. In this case a
rise in k will cause the standard deviation of total household

income to rise due to a fall in the employment. From (1.16) it is clear that this

effect can be substantial if the initial value of e is close to unity.
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Similarly, if gy is negative, it is qlear that increases in e will
reinforce the direct depresgive effect of decreases in 0 on the coef-
ficient of variation of househoid income.. 'The henefits of asset re-
distribution in terms ;f income équality.may be the opposite of what one
normally expects if &g is positive.

In thé appendik, sufficient conditions are derived for f(k,0) to
be concave. In the case of a.quadratic demand fﬁnction, f(k,0)>will
be concaﬁe if the household expenditure elasticity for good 1 is greater
than ‘unity and neither good is inféfior° It will "also be concéve in

the  case where goad 2 is inferior and & is negative provided that the

condition described in the appendix is met. The importance of the expendi-
ture elasticity of good 1 being greater than unity is intuitively obvious,

‘since this implies that the output share of the capital intensive good will

increase as k increases. Under these conditions, the marginal impact of a

change in 0 on the employment rate will decline as k rises. Further, as o©

£ LT
L

- S am s e Aol vemant v o~
1 1155 LA VUl LU vVadl'dlallee o
ach!
penditure declines, and from (1.19) it is clear that 5—5- decreases.
' ' , o

. P, delom mmmamefan T Sen e AL o
UECL'CADTS e LIC lllalFglilidl dupacit v .l
Thus, since ; : .

» Since Mlc and A remains constant in the case of a quadratic demand

function, the marginal impact of change in o0 on employment rate will

decrease as o falls.
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IV. Conclusions and Extensions

In this paper, we have developed a model which shows the impact of
changes in the level and dispersion of capital on the size distribution of
income. Following Brecher, open uneméloyment has been assumed to exist
as a result of a binding minimum real wage but the standard neo-classical
assumptions, other than full employment, have been retainéd. Under these
conditions, we have shown that capital accumulation will cause the size
distribution of income té become.more even, as well as increase output
and employment, provided that the labor-intensive good is not inferior.
Creater equality in asset holdings will generally cause the income distri-
bution to become more even except possibly in the case where the expendi-
ture elasticity of demand for the labor-intensive good is greater than
unity. In the latter case, the variance of the size distribution of wage
income will rise dué to a fall in the employment rate.

These results are robust in the sense that fhey may be derived
under a variety of assumptions. A model similar to the one pfesented in
this paper may be constfucted under the assumption that the rental on
capital, rather than the real wage, 1s exogenously specified. In a country
which imports most of its equipment, such an assumption may be quite
realistic. In this case, the rental rate on capital may well be determined
by the world rate of interest and price of imported equipment. Since the
real wage 1s uniquely determined by the rental rate on capital, such a

modification will have no effect on our results provided that real wage and
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the rental rate on capital are not both exogenously specified.

Whether or not the introduction of a factor-price distortion into
the model will have a significant effect on the results depends on how
the distortion is created. If the wage rate in the capital-intensive
sector is higher by a fixed proportion than wage rate in the labor-inten-
sive sector, an increaée in the employment share of the capital-intensive
sector may cause the distribution of wage incqme to become less even,
despite the fact that aggregate employment has risen. On the other
hand, there may be no open unemployment in the system, only underemployment

in a third sector such as traditional agriculture. Suppose that the only

variable factor in this secfor is labor and that its product is consumed
only domestically (thus its internal price is free to change). Suppose,
further, that the expenditure elasticity of demand for this good is posi-
tive and that wage income per laborer equals the average product of labor
in the third sector. Then under certain conditions,this wage rate (ex-
pressed in terms of good 1) will be an increasing function of the propor-
tion of laborers employed in the other two sectors.l In this case, an

increase in labor absorbed by the two other sectors where the real wage

lAn example may be easily constructed. Denote the wage rate received by

an underemployed laborer in sector 3 by w', the ratio of the price of

good 3 to the price of good 1 by p', the ratio of sector 3 output to

total labor, force by x,, and the proportion of laborers employed in sector
1 and 2 by e. Assume the demand function for good 3 takes the form

1

= w! - 2) = = _C_'I:_W'_
p| w (l e) X3 ms ( P' )
where m, is a positive constant. Then we have
My ak myw, e

W'=[_(1—l7‘73 [y * i ]
e —II_13) (l-ms)
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(expressed in terms of good 1) is constant and above that in the third
sector will make the overall size distribution .more even if these sec-
tors initially employ more than 50 percent-of the labor force. Here our
main‘qualitative results provided they are cénfined to relationships
among modern-sector employment, capital stock and overall size distribu-
tion of income remain intact.,l If most of the iabor force is employed
in the third sector initially; there will be conflicting effects: a re-
duction in the wage gap ieading to greater inequality. In any case,
however, the assumptién of a fixed wage gap obscures an important

equity advantage of policies designed to reduce underemployment .

1The share of the labor force employed in the traditienal sector may
be less than 50 percent even though the share of the agricultural labor
force is substantially greater than 50 percent.f*Many developing countries
are characterized by a modern plantation sector specializing mainly in
export crops. For this reason, the analysis of Kuznets: [61, [7], which
emphasizes the rural-urban income discrepancy, 'may not be relevant.:
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Notation:

C

lc

n

APPENDIX

~average private consumption per household

_the ratio of the price of good 2 to the priée of good 1
_the real.wage rate (expressed in terms of good 1)

_the rental rate on capital (expressed in terms of good i)
_average wage income per household (expressed in terms of
~ good l)v

~average employment per household

average capital per household

the standard deviation of capital per household

the marginal propensity to consume good 1 out of total
expenditure, i.e., the partial derivative of (1.11) with
respect to ¢

the second partial derivative of the commodity demand func-
tion (1.11) with respect to private consumption

the partial derivative of the commodity demand function (1.19)

with respect to o

~the second partial derivative of the commodity demand func-

tion (1.19) with respect to o

the partial derivative of the commodity 1 demand function
(1.19) with respect to employment per household.

the cross partial derivafive of the commodity 1 demand
function (1.11) with respect to o

the cross partial of (1.18) with respect to e and o
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N = the specified number of households in the home country -
N# = the specified number of households in the rest of the world
Ble = the first commodity's share in the general expansion of -

output due soleiy to an increase in employment per household

s3]
H

i ~the first commodity's share in the general expansion of

output due solely to an increase in capital per household

'Recall that commodity 1 is assumed to be the import-competing good.

Th
L

CET NN o B a4 U .
ne G“‘t“ 4 U

ut ofr this commodity per household, x

1 depends on the commodity

price ratio, the employment rate, and capital per household. IMports of

commodity 1 per household, z), are given by the expression
(A.1) z, = ci k, o, €, p)'+ (rl - o)k - xl>(p, e, k) = zl(p, k.0, e)

where Xl(P’ e, k) is the function determining x The balance of payments

1

conditionmay be written as
(A.Q) NZl (P, ks O e) - N*P Zl)(p) = O

where the function z,* (p) determines the rest of the world's net imports

2
" commodity 2 per household.l It can be shown that the endogenous variable
in this equation will be unaffected by growth in the number of households

provided that the ratio of N* to N remains fixed.

By differentiating this equation totally, we obtain expressions for the

lThis formulation is a simple extension of Kemp's [5 , Chapter 4], and
his general approach to comparative statics applies here. -We have retained
his assumption and notation as much as possible.
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partial derivatives of the employment rate with respect to k and

e =, - I -'“'(l'__'Mic) + (1 .- Blk)_:rl ]
5k : A
it
'EE. ) "Mlo
%0 A
where p = ,Mge - wlBle

In the case of a quadratic demand function it is clear that the cross

partials Mco' and M'e are zero. Under this assumption, it can be shown

1o
that
2 - [ dQM A~ w. o M w3
3 e . e lcc 1~ Tlee
ok »?
_ 1"t . .
gfg_ - [ Mloo A ] R EEE. = 0
2 : ]
P A2 k3o
where u = -qg (1 - Mlc) + (1 - Blk) vy << 0. Consequently if the househocld

expenditure elasticity for gdod 1 (ng ) is greater than unity, implying
that Mlcc and MEUU are both pqsitive in the quadratic demand case, then
82e/ &2 and 82e/ 302 will both be n'egativé@ This, along with 82e/.8k 90
being zero, implies that the Hessian for the function determining the
employment rate will be negative definite... Therefore, since GDP per
household is linearly related to k and e, the function f(k,o )
determining this output variable will be COncave;

If u is positive (implying that g < 0), then the function wil’

still be concave provided that aA > W, u.
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