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1. Introduction

It is the purpose of this paper to'compare, in the context of a
small open economy, the impact of reductions in various categories of tax-
financed govermment expenditures on real private sector output and on the
balance of payments.l/ The comparisons are performed within the framework
of a tradable-nontradable model where the interaction betwaenllabor supply
decisions, taxation and the composition of tax-financed govermment expendi-
tures is captured. This interaction is introduced through the labor supply
function, which is assumed to depend on the level of ;?e real after-tax wage,
relative prices and the level of real money balances.

The basic motivation for this endeavor derives from the recent

efforts by the central govermments of Germany, Japan, the Netherlands, Sweden,

the United Kingdom, and the United States to institute policies that limit

* International Finance Division, Board of Governors of the Federal Reserve
System. This paper draws on part of the author's doctoral dissertation
completed at Stanford University in 1979. The author is grateful to his
dissertation advisor, Ronald I. McKinnon, as well as, Paul Evans and John
Cuddington. I have also been the recipient of helpful suggestions and

comments from Richard Freeman, Karen Johnson, and David Howard. The views
expressed are those of the author and do not necessarily reflect those of the
Federal Reserve System,

1/ All real variables are expressed in terms of the tradable goods price.

2/ Recently, Joines (1977), Canto, Laffer, and Odogwu (1978), Canto, Joines, and
Laffer (1978), and Evans (1978) have used labor supply functions that are sensi-

tive to govermment taxation and expenditures. These authors do so to show that
a rise in taxes to finance government expenditures will lead to an output off-

setting increase in leisure taking or nonmarket activity on the part of workers.
In the present context this type of labor supply function is used to better
capture the effect on private sector activity, in particular the effect on the
balance of payments, of lower taxes. Changes in taxation will affect taxpayer
behavior, and hence, economoc activity in the private sector. Taxpayers re-
spond to higher taxes through increased tax evasiorn, tax shifting through the
tax and wage system, and reduced work effort.

Tax push inflation occurs when demands for wage increases are formulated
after allowing for the consequent increase in taxation, i.e., bargaining on the
real after-tax wage. Bacon and Eltis (1978) argue that tax shifting by workers
has become deeply entrenched in Britain and hias been growing in importance in
Canada. Tax shifting through tax push inflation and reduced work effort are the
most important and widespread reactions to higher taxation. 1In this paper tax
shifting and reduced hours of work are not seen to be independent. An increase
in taxes in the present context leads to a reduction in hours worked and a con-
sequent increase in the real before tax wage. For further discussions of these
behavioral responses see Public Expenditure Trends (1978).
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govermment expenditure as a proportion of real GNP.  There are many ways,
however, to achieve the desired result of a lower ratio of real govermment
expenditures to real GNP, for example, the govermment can reduce its expendi-
tures solely on nontraded goods or traded goods, or on the govermment wage
bill.&/ Each one of these expenditure cuts will have a distinct impact on the
rest of the economy. Since the main purpose of the government's expenditure
limitations or reductions is to leave more resources to the private sector,
policymakers must examine and compare the effects of reductions in different
categories of official expenditures in order to chose a method of action which
is feasible and has the most positive effect on the level of private sector

production.

3/ Similar policies have been proposed in Canada and discussed in Italy. These
policy actions came in response to growing internal political pressure by voters
in these countries against the continued rapid expansion of the government's
command over the economy's resources. This expansion has been documented by
Nutter (1978) and by the OECD in Public Expenditure Trends (1978).

The govermment's command over resources is generally measured as the percentof
GNP, or of some other income aggregate, represented by total government expendi-
tures and transfers to the public. As Nutter argues, this method of measuring
government size does not take into account the full scope of activities that fall
within its purview. For example, it does not take into account the control the
government has as a result of laws and regulation. However, this concept is
broader in scope than the notion of the direct government use of resources, i.e.,
the percent of GNP represented by government purchases of goods and services, and

can be used as a useful first approximation of the govermment's size.
4/ More generally, the govermment can reduce expenditures by category of expenditure

and by the level of government where the expenditure will ultimately take place.

Reducing government spending in this fashicn can be called "expenditure shifting".
When it is done by level of govermment it becomes the reverse of the usual revenue-
sharing system. That is general expenditures are shifted from the federal to sub-

central governmental units without corresponding revenues to finance them. For
example, a central government that provides needed local public goods via revenue-
sharing’can force up taxes or the deficit at_the local level if it were to reduce
the amount of intergovernmental transfers. Paradoxically, such shifts may have the

effect of increasing total public sector expenditures, since central govermments
usually borrow under more favorable terms than do sub-central govermments. An
example of shifts by compositional category of government expenditure occurs when
the goverrment increases the proportion of its expenditures on current goods and
services at the expense of investment spending. If this were to occur much of the
burden of reduced govermment expansion would fall on the shoulders of future gener-
ations. In the present context all of these different forms of expenditure shift-
ing are collapsed into shifts amongst the government wage bill and official
purchases of traded and nontraded goods.
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The basic conclusions of this paper are that there are two effects of
a reduction in tax-financed govermment expenditures. The first effect, which is a
tax effect, results from the effect of lower taxes on the household sector's
labor supply decision. Lower taxes will induce more labor force participation and,
thus, will lead to higher levels of private sector output and a short-run surplus
in the balance of payments. The second effect, which is the composition effect,
stems from the direct impact on the commodities and labor markets of reductions
in specific forms of government spending. These expenditure specific effects will
have additional impacts on the level of private sector production and will lead to
ambiguities as to the initial impact on the balance of payments.
2, The Model

2.1 Assumptions

The economy consists of firms, a govermment and households. Households are
the basic decision making unit for the supply of man-hours and for the demands for
net additional real cash balances. Households are assumed to be identical, and for
expositional purposes it is assumed that each household supplies some labor to the
govermment and to firms. |

The population of workers is assumed fixed; however, the amount of labor
that a given population of workers will supply will depend to some degree on worker
choice.é/In practice choices would be made regarding the number of hours worked,
the rate of labor force participation, the supply of effort, and the amount and

form of human capital investment. In this model, these choice variables are

5/ There are many factors that affect the short-run competitive supply of labor.
The amount of labor supplied to the economy depends on factors such as nutrition,
health, and the age distribution of the population. These factors affect the
actual size of the population of workers. Throughout the anlaysis these factors
will be held constant, and hence, the population of workers is assumed fixed.
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6/

collapsed into one simple labor-leisure choice.  We also assume that the
productivity of workers is independent of the length of the work day and that
there are no costs to the firm outside of wages for the employment of workers.

In addition, the exchange rate is assumed fixed and the usual
assumptions of the tradable-nontradable model of a small open economy are
maintained. Also assume that production in the nontraded goods sector is labor
intensive.

2.2 Firms

The private sector of the economy consists of competitive firms in
the traded and nontraded goods industries. The industry supply functions and

the private sector labor demand function may be written as follows:
s _S

(1) ZXgp=Xp(W),
S S

(2) XN=XN(E’£): and

(3) Ld*L W,P)
p— p __!+ b

where W represents the real wage and P represents the relative price of nontradables

(PN) to tradables (Pp).

Assume that sectoral profit incomes are the residuals after workers in

each sector are paid, i.e.,
S

(4) ﬂT=XT -WLT and
S

(5) ﬂN-PXN-WLN

where Lp and LN are the amounts of labor employed in the tradables and private
nontradables sectors respectively. It is also assumed that these profits are dis-

tributed to the household sector.

6/ Human capital decisions are excluded from this labor-leisure choice because of
the short-run nature of the analysis.



2.3 ’Government

The government is assumed to tax only labor and to manipulate this
tax rate (t) so as to maintain balance between its tax revenues and its pre-
determined real expenditﬁres. The goverement budget constraint can be written

as follows:
6) WLS-G +G_+G
(6)  tWL =G +G#Gyp

where GL represents its real wage biil, GN represents its real expendi-
. 7
tures on nontraded goods and Gy represents its real expenditures on traded goods.—/
Since the govermment predetermines its real wage bill and then it

enters the labor market to hire workers at the competitively determined market

wage the govermment's demand for labor (Lg) may be written as follows:

(7)) Lg=GL/W .

2.4 Households

In this section, an analytical framework is developed that allows households
to respond to changes in taxation by altering the amount of labor supplied relative
to the amount of their leisure taking activities. Assume that the household sector

possesses the following utility function:

d d - s
U=U(XT,XN,H-L,M+m),

d d
where XT represents the quantity of traded goods consumed by households; Xy represents
- s
the quantity of nontraded goods consumed; H-L , which represents leisure, is the
difference between the total amount of man-hours available to the household sector

= s
(1) and the total amount of labor supplied to the economy (L ); M represents the

initial stock of real cash balances; and m represents the desired net additions tc

7/ 1In general, the relationship between t and the various government expenditures
will be non linear because both W and L° will be affected by a higher t.



real cash balances. Since money is the only aséeﬁ in the model M also represents
the initial wealth position of households and m represents the amount of house-
hold saving.

The household sector is assumed to face the following budget constraint:

d 4 - 8/

XT+PXN+m=W(1-t)LS+ T+

Utility maximization by households subject to the budget constraint
represented by equation 8 yields the following household sector labor supply and

commodity and saving demand functions:

(9) L= (Y (1-0),B3mm),

(10) X=X (g (-6, B35 »
d _d
(11) X-N=X-N(E (1-t) :g;g;:ﬁ) s

(12) m=m(y (1-t),P:M;1),

where T is equal to the sum of the sectoral profit incomes.

The signs on the above partial derivatives require some explanation.
It should first be noted that the demand functions for commodities and saving
or additional real money balances do not include income in the usual sense
because the amount of man-hours offered for employment is a decision variable.
It is W and not income that is the relevant variable for these functions since

income is simultaneously determined with commodity and money demands.

8/ The sectoral profit incomes are assumed given to each individual

hence, it shows up as exogenous for the household sector as a whole. It
should be noted that as long as each individual worker derives only a small
portion of its nenlabor income from the firm in which he works, taxation

of labor at a different rate than nonlabor income will not result in workers
taking all their income in the form of nonlabor income. Also note that in

order to focus solely on government expenditure composition effects govermment
output is assumed to have zero value.
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Changes in W will have income and substitution effects. An
increase in W increases the real income or earning capacity of any amount
of man-hours. Assuming that leisure, goods, and cash balances are all
normal, this rise in income will lead to an increase in expenditures on
commodities, an increase in saving or a&ditionél cash balances demand, and
a decrease in man-hours offered for employment. This effect is the income
effect of an increase in W. The substitution effect of an increase in W
raises the cost of leisure relative to consumption and hence induces in-
éreases in commodity demands and labor supply.

The total effect of an increase in W on commodity demand and
saving is positive. 1In the case of the supply of labor the effect of an
increase in W is ambiguous because the substitution and income effects work
in opposite directions. It will be assumed that the substitution effect
dominates the income effect.

An increase in P, with PT unchanged, will make nontraded goods more
expensive with respect to traded goods and leisure. Thus, the household will
substitute more of the cheaper traded goods and leisure for the now more
expensive nontradables. In this case an increase in P will lead to an in-
crease in saving. This result differs from the usual assumption that rela-
tive price changes have no effect on saving because a change in P also changes
the price level in the same direction, given the rigidity of Pr.

An increase in the level of real cash balances M will make households
more wealthy and will lead to an increase in the demand for commodities. How-
ever, because a rise in M represents an increase in wealth we would expect
the supply of man-hours by households tc fall. Also, a rise in M increases

net wealth and thus decreases the demand for additional cash balances or saving.



-8 -

A rise in govermment expenditures requires an increase in taxation (t)
for the hous ehold sector as a whole. Hence, an incfease in any form of
governﬁent expenditure will lower the net after-tax real wage which will then
lead to a fall in the supply of labor and a fall in commodity and saving
demands.

An increase in nonlabor income (ns will lead to an increase in
commodities and saving demands. The higher nonlabor income will also increase
households' demand for leisure taking activities, and hence will result in a
fall in the supply of man-hours to the economy.

2.5 Equilibrium

Now that the supply and demand conditions for all the agents in the
economy have been presented, the market clearing conditions may be established.
Equations 6 and 9 may be combined to determine the government's tax rate (t).

When this is done we get:

(13) =t (L, RMGG, GyiGe)

A rise in W will increase taxable income, which will result in an increase
in government revenues. If the government does not raise its expenditures it
must lower t in order to maintain a balanced budget. A rise in either P or M

will serve to increase leisure taking activities and hence will lead to a

9/ It is assumed that an increase in W will lower T and an increase in P will
raise T.
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Eeduction in the supply of labor to the economy. When the supply
of labor falls, tax revenues will also fall, therefore t must be
increased to keep the government's budget in balance. An increase
in any form of government expenditure,’with W, P and M unchanged,
will require more tax revenues and thus t must be raised.
Equilibrium in the labor market obtains when the demands for labor
in the private and government sectors equals the total supply of man-

hours, i.e.,

(14) L§+Lg-LS=0

Money wages are assumed to adjust immediately so as to always maintain
equilibrium in the labor market. Given this assumption equation 13 in combina-
tion with equations 3,5,6,7, and 9 may be used to solve for W. Once this is

done we have;

(15) W=W(R,M; Gy ;6N G1) -

A rise in P leads to an increase in the demand for labor at the same time
that it induces some fall in the supply. The end result will be a rise in W
to clear the labor market. An increase in M increases real household wealth

and hence serves as a disincentive for working. Thus, the supply of man-hours



- 10 -

will fall, creating an excess demand for labor which forces W to rise to
clear the market. An increase in the wage bill of ;he government sector
will have two effects. The first effect is the "tax effect” which leads
to a fall in after-tax wages, and therefore, a fall in labor supplied by
households. The same effect is produced by an increase in any form of
govermment expenditure. The second effect of a rise in GL is due to the
effect of such an increase on the demand for labor in the government sector.
These two effects work in the same direction forcing W to rise in this case
by more than it would under increases in alternative govermment expenditures.
Equilibrium in the commodity markets obtains when there are zero
excess demands for tradable and nontradable goods. The total domestic demands
for traded goods and for nontraded goods, respectively, may be written as

follows:

(16) XT=X%+GT and
d
(17) PX\=PX +Gy .
Equations 1,2,10,11,15,16 and 17 may be combined to yield the following

commodity markets equilibrium conditions:

s _d
XT-XT-GT= 0 and

d s
PXN+GN- XN— 0, or

B

N

it

(18) B=B(R,M;G; ;Gy3Gp)=0 and

(19)  N=N(B, MG 5§y Gp)=0-

B represents the balance of trade and N represents the excess demand for

nontraded goods.
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An increase in P is expected to reduce the excess demand for non-
tradables and to lead to an incipient deficit in the balance of trade; while
an increase in M is expected to increase the excess demand for nontradables and
to lead to an incipient deficit in the balance of trade. An increase in any
of the various tax-financed government expenditures is likely to lead to an
incipient balance of trade deficit, and an excess demand for nontraded goodsékg/

It is important to note that the size of the impact of the different
férms of government expenditures will differ. Among the types of expenditures,

GT will have the strongest effect on B and GN will have the greatest impact on
N;l£/ The effect of Gy, on B and N should be greater than that of GN and Gr, re;
spectively, because, as argued earlier the impact of G, on W will be greater than
that of GN or GT’ and hence the supply effect will be stronger.

The economy achieves short-run equilibrium when the nontraded goods
market clears, while long-run equilibrium obtains when N, B, and m are all
equal to zero. Assuming that PN adjusts so that the nontraded goods market
always clears and given that the government always maintains a balanced budget,

then the demand for saving or net additional real cash balances will be equal

to the balance of trade surplus, i.e.,

10/There is some ambiguity associated with the effect of changes in these tax-
financed expenditures on the demand for tradables and nontradables. This
ambiguity is primarily the result of the interaction of the direct effects of
changing tax levels on commodities demands and the indirect effect of such tax
changes which affect these demands through altering W and ™ . It is clear,
however, that the change in the supply of man-hours and the consequent change
in real wages that results from changes in taxation will serve to reduce
supplies of both commodities. It is assumed that this supply effect will
determine the direction of the overall impact of these expenditure changes on
B and N.

11/ In these cases the changes in government spending dominate the demand effect
and move in the same direction as the supply effect on B and N.
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(20) m=B.

Since money is the only asset, the balance of trade and the balance of pay-
ments are identical.

The condition for long-run equilibrium to obtain is that there be
no additional saving. Equations 18 and 19 fully describe the equilibrium
conditions for the system.lZ/In Figure 1,Qy represents the longrun
equilibrium for the economy. Along the BB schedule, B=0 and along the NN
schedule,N=0. Points above the BB(NN) schedule are points of excess demand
(supply).

3. Impact Effect Comparisons

In this section the impact effects of a reduction in various cate-
gories of tax-financed government expenditures are compared. There are two
separate effects of a change in the scale of government expenditures. One
effect is due to the increased work incentive of the higher real after-tax
wage. This induces increased labor force participation or man-hours offered
by the household sector. The increased supply of labor will help reduce the
real wage and therefore will result in increased private sector employment
and output. Also since disposable income has risen the demand for saving
will rise and will be reflected in a balance of payments surplus.

The other effect comes as a result of a reduction in the particular
category of government expenditure. In order to separate this effect from the
tax reduction effect, which is common to all categories of govermment expendi-
ture, it would prove useful to examine the impact of a reduction in one cate-

gory of govermment spending. Once this is done a comparison of the effects

12/ Given Walras' law equation 20 becomes redundant.
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of shifting the expenditure reductions, with taxes remaining unchanged,
to the other categories of government spending can be made.

A reduction in the real value of the public sector wage bill will be
presented first in order to facilitate the exposition of the comparison of the
category specific effects of cutbacks in the scale of govermment. The lower Gp
will lead to a decrease in the supply of government sector job slots at the
initial real wages, relative prices and level of real money balances. This
results in an increase in the supply of labor to the private sector, Since
this effect and the tax effect both serve to increase the supply of labor to
the private sector there will be a tendency for W to fall.

The fall in W will lead to an increase demand for labor in the private
sector which will result in increased supplies of both tradables and nontradables.

As mentioned earlier, supplies in traded goods and the nontraded goods
sectors are expected to rise by more than the demand in these sectors. Thus,
there will be an incipient surplus in the balance of trade and a fall in the
price of nontraded goods. The balance of trade surplus will be reflected in an
increase in the demand for net additional real cash balances or an increase in
saving.

In Figure 1, point Q, is the initial long-run equilibrium. Given the
initial P and M, as W falls there will be an excess supply of nontraded goods
and an excess supply of traded goods. The NN schedule will shift down to NyN;
and the BB curve will shift up toB;B; because at the initial stock of real
money balances the excess supply of nontradables will be diminished by a fall
in P while the excess supply of tradables would be diminished by a rise in P.

The nontraded goods market will clear instantaneously. The economy
will then adjust along the N;N;curve until saving is zero and the new long-run

equilibrium Q; is reached. The new level of real cash balances held by households
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will be higher at Q than at Qo' The NN curve should shift more than the
BB curve, and hence, P should be lower;lgl In summary, a reduction in Gy,

will lead to a rise in private sector output, a short-run surplus in the

balance of payments and a fall in W aﬁd P,

The initial effect of a shift‘in expeﬁditures from official purchases
of nontraded goods to direct govermment employment will be to force W to rise.
The rise in W results from the increased employment opportuhities in the govern-
ment sector induced by the rise in GL. The expenditure shift will lead to an
excess supply of nontradables and an excess demand for tradables.

In Figure 2, Qq represents the initial equilibrium. The excess supply
of nontradables will lead to a downward shift in the NN curve to N,N,. The BB
curve will also shift downward to B,B,. In the new equilibrium P will be lower;
however, it is unclear as to whether M will be higher or lower than it was before
the expenditure switch.

The fall in P will force firms in the nontraded goods sector to reduce
their demands for labor, which will bring downward pressure on W. The impact of
the expenditure switch on W will be ambiguous, as it depends on whether the gov=-
ermment 's demand for labor rises more than the demand for labor in the nontradable
goods sector falls, It also depends on the effects of the lower P on the total
supply of labor.

Given the shift in expenditures it is likely that private sector
employment and output will be lower. This is because the level of govermment
seétor employment will be higher. In summary, an increase in G. and a de-

L

crease in GN will result in a lower private sector output, and a fall in P,

while the direction of impact on W and the balance of payments will be unclear.

13/ This requires that the supply effects of lower taxes dominate the demand
effects for each commodity.
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A shift from a reduction in»the govermment wage bill to a reduction
in thé official purchases of tradable goods will initially result in upward pressure
on W, analogous to the éase of a lower Gy The shift between GL and Gp
will lead to an excess demand for nontraded goods and an excess supply of
traded goods. 1In Figure 2, the excess demand for nontradables will lead to a
shift in the NN curve from NyN; to N3N3 . The excess supply of tradables will
lead to the BB curve shifting from B;B; to B3B3. In the new equilibrium, P will
be higher; however, in this case the initial effects of this form of expenditure
switching on the balance of payments will be ambiguous.

The rise in P will allow firms in the nontradable goods sector to in-
crease, or in the face of the initial upward pressure on W, attempt to maintain
its demand for labor. Although the supply of labor to the economy will iﬁcrease
the net effect on private sector employment and output of the expenditure switch
will be unclear. The direction that private sector output moves will depend
solely on how much the supply of labor increases relative to the increased gov-
ermment sector demand. It is clear, however, that private sector output will be
higher in this case than in the case where GN was reduced because the demand for
labor and hence W will be highér. The higher W will encourage an in-
crease in the supply of man-hours to the economy. In summary, an increase in

Gy, and a decrease in GT will result in a higher P, a higher W and a higher out-

put than in the case of a reduction in GN. It should also be noted that an ex-
penditure shift by the government away from tradable goods will not necessarily

result in a higher relative short-run balance of payments surplus.

Conclusions
This paper focussed on a comparison of the impact of reductions in various
tax-financed govermment expenditures on private sector output and the balance of

payments. This was done within the framework of a tradable-nontradable model of
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a small open economy in which the supply of labor was sensitive to govermment
taxation and the composition of govermment spending. It was found that lower
taxes would result in iﬁcreased labor force participation, and therefore would
serve to lower the real wage and enable firms to increase employment and output.
The higher output and employment would result in an increase in the demand for
saving which would be reflected in a short-run‘balance of payments surplus. It
was also found that the composition of the govermment spending reductions played
an important role in determining the level of érivate sector output, however,
their specific relative impacts on the balance of payments were seen to be
ambiguous.

The comparisons suggest that reductions in'the govermment wage bill
would have the most positive effects on the level of private sector production,
with reductions in the purchases of tradable goods and nontraded goods following
in order of magnitude of effect. However, two aspects of the analysis raise
questioﬁs as to whether this ranking is the best one. First, the analysis assumes
that money wages and the price of nontradables are flexible. If there is some
downward rigidity in wages and prices then the above ordering would have to be
altered such that reductions in tradables purchases would head the list, and
cutbacks in the govermment wage bill would be moved to the bottom of the list.
Second, the analysis ignores the use of the govermment produced public good.

The way the above ordering would change if these goods were included depends on
whether the public good were a consumption or production good and whether it was
tradable or nontradable.

In conclusion, it seems that the time has come for the govermments in
the industrial economies to confront the issue of their rapid expenditure growth.

In so doing, however, policymakers must develop programs and strategies that are
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based on private sector output and balance of payments goals., Such policies
by their very nature must be based on the effects of changes in the disaggre-
gated rather than aggregate government expenditures relative to a real GNP

target. In essence, planning and anaiysis must govern decisions surrounding

future changes in the scale of government.
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Appendix 1

Given:

PiMsm),

t = G/MLE(Y(1-t),
whgre,G = GL+GN}GT. Upon total differentiation of the above equation we get;

dt = 1/(,st)2_ELSdG-G(,(LsmaLS/aw)dw+w(aL-s/at dt+aLS/oP dP+aLS/aM 'dﬁ+aLs/andn)ﬂ,
ﬁhich« may be solved for dt as follows

dt A]/(wLS)2=1/(wLS)Z(FLSdG-G(LS+W(aLs/a +3L5/3mam/ aW) dw+W(aLS /aP+aLS/amam/ 3P)dp.
+ W(aLS/aM dM)} or |

dt =1/a, WLSdG-G( (LS+W(aLS/aW+3L3/amam/aW) dW+H (L5 /aP+3L>/amam/aP ) dP+

w(aLS/aMdMil .

where A represents (NLS)2+NG al3/at. It is assumed that A is bositive. This
assumbtion holds as long a; NLSELG and'1> Et’ where Ei represéhts the'elasticity
of the supply of labor with respect to t. The first condition requires that
government expenditures be less than or equal to total taxable income. This
condition is guaranteed by the balanced budget restriction that has been placed
on tﬁe government sector. The second condition requires that an increase in the
taxation of labor will be 1ess.fhan totally passed through to profit income, i.e.,
a rise in t will not result in a general strike.

Given the above assumption the partial derivative signs of t with
respect to all the other variables can be determined. They are

S S S
3t/3W =- %KL H(aL3/oW+alYam am/oW)) 7
1



G W(aL®/aP+3L>/am am/oP) 7

ot/9P=- 1 ,

S
at/om= - G W(BL/3M), 4

A
3t/3G=WLS/A] >0

The signs of 3t/oW and 3t/3P depend on the signs of 3m/3W and 93n/oP
respectively. Note that from equations 3, 4 and 5 of the text m may be

written as,

_vS,yS pd
b —X.l.+XN-wLp .

If we take the total derivative of = we get;

dr= (3X5/3W+3XS/3W)dH+ 9XS/aP dp-(Lg+w aLg/aw)dw-waLg/aPuP.
Therefore,

3/ M= (3X3/ 3k 3X5y/ M) - (LEHHALS/aM) < 0, and
an/ 9P=(3X3/3P)-WaLS /3P > 0.

A sufficient condition for oam/aW to be less than zero is for n, > -1, where
¥ is the e]asticity of private sector labor demand with respect to a‘changeA
in W. It is assumed that an(aP > 0, i.e., it is‘assumed thet the va]ue of
nontraded goods outputirises by more than fhe total private sector wage bii].

Given these signs it becomes evident that 3t/oW < 0 and 3t/3P > 0.



Appendix 2
Equilibrium in the Tabor market holds when

L (w P)+@1/w Liw P M; 36, 36y367 )=0,

where the L° function is the result of substituting the function t(w,P;M;GL,GN,GT)
-+ 4+

for t. If we totally differentiate the labor market equilibrium condition and

solve for W we get;

(aLg/aw-GL/wz- 3LS/W) du+ (aLg/aP-aLieP)dP-(aLS/aMdM+(aLS/aGL- %JdGL+

S S _
3L°/36y 6y +3L"/3G)=0
(i) dw=(1/A2)(aLg/aP—aLs/aP)dP-(aLs/aM)dM+(aLS/aGL-1/w)dGL+
S S ;
oL /aGNdGN+aL /aGTdGT),

wherevA2=GL/w2+aL5/aw-aLg/aw >0.

We may use equation (ii) to determine the relationship between W and the

other variables.

3W/ 3P (aLg/aP—aLs/BP)/Ai»O

oW/ oM

-(aLS/aM)/lyo
_ s
oM/3G = (1/W-3L°/26)/A5 0

I/ 3Gy = -(aLS/aGN)/A2= - (aLS/aGT)/A2> 0 but < 3H/36, .



Appendix 3

The commodities market equilibrium conditions are as follows;
\od
B=X3(W)-X (¥(1-t),R:M:3)-6,=0 and
N=Xd(W(1-t),P;M;7)+6, X3 (W,P)
N! ’_’+’1 N N _’E

Once we substitute for t and W in the above equations and assuming

oW/3P <1, we would expect the following signs to hold:

B=B(P;M;G, 3Gy:6;) and

N=N(P,M: G, 3G3Gy)-

The effect of changes in P,M,G GN, and GT on the private sector demands for

L?
tradables and nontradables will be ambiguous because of the effects of changes
in these variables on profit income. However, the effects of changes in these
variables on the supplies of these two-commodities are unambiguous. It will be
assumed that these supply effects dominate the ambiguitiies that arise on the

demand side.





