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unemployment by increasing government production and thus shifting
the SY curve to SY', which shifts AS to AS’'. The new equilibrium
point is D which gives a higher level of output(¥l), higher
employment(El), and a lower price level(Pl). In this case, we have
the same qualitative results as in the previous case. However, the
upward-sloping private supply curve results in lower private
output because the increase in state production has decreased the
price level and therefore private output. Thus, state production
crowds out some private production through a lower price level.
How much depends upon the slope of the PS curve. The steeper

(flatter) the curve, the less (more) private output is crowded

out.

In the type of the economy depicted in figure 4.8, demand
management policies are as effective as suppiy management policies
in terms of output and employment. However, there is an important
difference. Demand management policies have the opposite effect on
the price level in comparison to the supply management policies.
Supply management policies result in positive effects on
unemployment and inflation (decreasing or increasing them at the
same time) which make them attractive policies in situations of
stagflation. On the other hand, demand management policies have
an opposite effect on the unemployment and price level, which make
them attractive policy alternatives in the case of recessionary or
excess demand pressures. This opposite effect solves the "signal’
Problem  policy-makers face. If the economy experiences
stagflation, then policy-makers know that supply—-side policies
should be applied. If the economy experiences either inflation or

unemployment, then demand policies should be applied.
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3. Mixed Pclicy

In the last two sections we analyzed economic situations in
which either the demand or the supply or both policies appeared to
be more effective. Demand management policies appear to be more
effective when the aggregate supply was close to a Keynesian type.
On the other hand, supply management policies appear to be more
effective when the economic world resembles the Monetarist or New
Classical one. The most important point that the previous section
brought into 1light is that the argument for government or
go;ernment economic non-intervention is not based on sound
theoretical foundations. What becomes important is whether
government should intervene in the demand or the supply side of

the economy. The argument is not for government non-intervention,

but for the appropriate government intervention.

In this section we extend the policy options. So far we have
assumed that policy-makers use either demand or supply management
pPolicies. Now we relax this assumption. Instead, we allow for
policy-makers to use both demand and supply management policies,
which can be termed a 'mixed policy’.(15) The question we attempt
to answer is whether such a mixed policy is more effective than

either a demand or a supply management policy.

We have seen +that output, prices, and employment can be

affected by either demand or supply policies. Their effectiveness

{135) Poole(1970) has used the same term to define combinations of
fiscal and monetary instruments. Both, however, were referring to
demand management policies. In other words, the mixed policy was
not for the alternative policies but for alternative instruments.
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might be undermined if the effects on the output and price do not
conform with policy—-makers’ desires. This case will arise when
peolicy-makers attempt to affect employment but leave the price
level unchangeqd. This 1is possible only in +the extreme
{(unrealistic) case of a Keynesian world. In the case of normally
sloping demand and supply curves, a shift in the aggregate demand
or aggregate supply has an effect on the price level. This demand
or supply management policy is partially effective. However, if
both policies are used, the price level c¢an be stabilized around a
given target. Suppose we start from a position C in figure 4.9 and
the goal of policy—makers is a higher level of output but at the
same price level(Po). This can be achieved by shifting both the AD
and the AS curves to the right until they meet at point D. This
new level of equilibrium is characterized by the same price level

but a higher level of output.

The relative shifts of AS and AD curves depend on their slope
(the price elasticity of aggregate demand and supply). The more
elastic (inelastic) the aggregate supply or demand, the less
{more)}) the cuxve has to shift. Again the relative shifts of the
curves become an empirical question. Thus, we have shown that a
mixed policy is to be preferred to a purely supply or a demand
management policy. A purely demand management policy will shift
the AD curve to point G, which gives the same level of ocutput as
the mixed policy(Y¥l) but at a higher price level. On the other
hand, a purely supply management policy would shift AS to point F,
where the desired level of output is attained at a lower price

level.
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Mized policy can be more effective if the objective of policy-
makers is to stabilize the level of output at a given valuye.
Assuming that we start from this optimal level of output, we can
have two type of shocks that destabilize the economy, i.e.,, demand
and supply shocks. Suppose AS is subject to a stochastic
variability (positive or negative), shifting AS to ag’ {for a
negative supply shock) or to A8’ (for a positive supply shock),
which is shown in figure 4.10. If the goal of policy-makers is to
stabilize output around Y¥*, then they can achieve this by a demand
management policy which shifts the ap curve to point F for 3
negative supply shock or to point E for a positive supply shock.
In both cases the Price level is changing, which might be an

additional cost to the objective function of policy-makers. (16)

On the other hand, purely supply management policies can meet
both objectives {price and output stability) of policy makers. TIf
there is a positive supply shock, then a decrease in public output
will shift aggregate supply from AS'° to AS. If there is a
negative supply shock, Policy-makexrs can increase public output
until AS’' cuts AD at point C. In both cases policy-makers can use

indirect supply management policies to shift AS in the right

direction.

The case of a positive or a negative demand shock is depicted

in figure 4.11. Supply management policies can shift AS (to points

(16) Note that the case of a hegative supply shock and demand
management policies characterized the period of the 1970°s. During
this period we had a negative supply shock due to the 0il price
increase and, at the Same time, old Keynesian policies of demand
management. The result was an increase in the inflation rate,
which if it is joined with a steep aggregate supply curve, has a
very small output (employment) effect.
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F or E) so that output is stabilized at Y* but at the cost of
pPrice instability. However, direct or indirect demand management
policies can be used to achieve both price and ocutput stability.
In the case of a positive demand shock, AD'’ can be shifted back
to AD by a decrease in the state demand of goods and services. On
the other hand, a negative demand shock can be absorbed by an
increase in the state demand for goods and services, which shifts

the aggregate demand curve from AD’ to the right until it cuts the

AS curve at point C.

Demand management policies appear more effective in the case of
demand shocks and supply policies are more appropriate in the case
of supply shocks. However, in the case of both supply and demand

shocks, neither policy can by itself stabilize price and output

{employment).
We can distinguish four combinations of stochastic
macroeconomic shocks, These are combinations of positive and

negative supply and demand shocks. Suppose that both shocks are
positive as in figure 4.12. In this case, neither a demand
management policy nor a supply management policy can be effective.
Assume we start from point C with an optimal level of price P* and
output Y*, The positive shocks in the demand and the supply
equation shift both the AD and the AS curve to the right. The new
equilibrium point is at D. At this point the equilibrium output is
definitely higher than Y* but the price level can remain the same,
be higher, or lower than P*. It all depends on the relative shifts
of the AD and AS curves. A purely supply management policy will
shift the aggregate supply to-point E, which gives the original
level of output Y* but at a higher price level. On the other
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hand, a purely demand management policy will shift aggregate
demand from AD’ to point F, where the price level is below the
optimal 1level of p=, Thus, both policies cannot stabilize the
price level. The same would be true for output if policy-makers
used either policy to stabilize the pPrice level. In other words,
they cannot meet both objectives with one policy alone. However,
a mixed policy can be used to shift both the AD and the AS curve
back to the original position at point C. The same type of
argument applies when we have demand and supply shocks that are
both negative. It is easily verified that a mixed policy is better

than a demand or supply - management policy.

The other two cases can occur when we have positive {(negative)
shocks in the aggregate demand and negative (positive) shocks in
the aggregate supply. The case of a positive supply shock and a
negative demand shock is shown in figure 4.13. Here, the effect on
the price level is definitely negative but the effect on output
(employment) depends on the relative shifts of the AD and the AS
curves. We have drawn the curves in such a way as to make the
effect on output positive. Again, a purely demand or supply
management policy is suboptimal. A demand policy will shift the
AD curve to point E where output is stabilized but at the cost of
pPrice instability. A supply management policy can shift the AS
curve to point F, which gives the optimal level of output with
price instability even though it is less than it would have been
under the demand management policies or even relative to the new
equilibriam point at D. A mixed policy can shift both curves of
the AD and AS back to the original point C. This can be done by a

leftward shift of the aggregate supply (a decrease in state
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output) and rightward shift of the aggregate demand (an increase
in state consumption). Thus, a mixed policy in the presence of a
negative demand shock and a positive supply shock appears to be
more effective. The same type of argument can be made for the case
of a positive demand shock and a negative supply shock. In both

cases the mixed policy is better.

We can then conclude that a mixed policy (a combination of
demand and supply management policies) is preferable in the case
of more than one policy objective and where we have stochastic
variations in both the demand and the supply side of the economy .
It is the task of policy makers to discover the type of shocks or
their combination in order that they can apply the appropriate
policies. This is not an easy task and estimating the structure
of the economy might be more important than applying the right

policy.

Conclusions

The underlying hypothesis of this chapter has been that the
argument for government non-intervention is based on a weak
theoretical foundation. This is because not all possible forms of
government intervention have been taken into account. OQur basic
proposition in this chapter has been that the debate between
government and government non-intervention was based on a one-—
sided approach to economic policy. If all sides are taken into
account, then the right question economic policy has to answer is

which policy is more effective under given economic circumstances.
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In this chapter we diagrammatically analyzed the effectiveness
of each policy we discussed in the pPrevious chapter. We found
that government intervention is preferable to non-intervention.
However, not all types of government economic intervention wers
considered appropriate for a given economic environment, it
appears that demand management (Keynesian) policies are to be
preferred in an environment of demand shocks and a perfectly
elastic aggregate supply curve. On the other hand, in a long~run
Monetarist and a short-run New Classical world, government
intervention is preferable but not through demand management
policies. This is true in the case of supply shocks as well. In

both cases, supply management policies are effective in meeting

the various objectives of policy-makers.

Finally, a mixed policy (demand and supply management policies)
is more effective when the economy is under demand and supply

shocks and the policy-makers attempt to satisfy more than one

goal.

Our presentation, however, had certain limitations. We left out
the discussion on the effectiveness of the various instruments
because we wrnted +to concentrate on the selection of the
appropriate policy as opposed to the appropriate instrument. It is
a step-by-step approach. First, policy-makers have to decide
whether a demand, a supply, or mixed policy is required. Second,
they have to decide whether an indirect or direct government
intervention is more acceptable and/or effective. Third, policy-
makers have to decide on the most effective instrument. The entire
debate on fiscal versus monetary policy is a contribution to the
selection of the appropriate instrument in the case of indirect
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demand management policies. Further research is required to
examine the effectiveness of policy instruments when the other

three policies are pursued by the policy-makers.
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FIGURE 4.1:
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FIGURE 4.2: DEMAND POLICIES WITH FLAT AGGREGATE SUPPLY
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FIGURE 4.3:
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FIGURE 4.4: AGGREGATE DEMAND AND AGGREGATE SUPPLY
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FIGURE 4.5: STATE, PRIVATE AND AGGREGATE SUPPLY
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FIGURE 4.6:

SUPPLY POLICIES WITH FLAT AGGREGATE SUPPLY
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FIGURE 4.7: SUPPLY POLICIES WITH STEEP AGGREGATE SUPPLY
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FIGURE 4.8: SUPPLY POLICIES WITHE A NORMAL AGGREGATE SUPPLY
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FIGURE 4.9: SUPPLY AND DEMAND POLICES COMBINED
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FIGURE 4.10: STABILIZATION POLICIES: SUPPLY SHOCKS
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FIGURE 4.11: STABILIZATION POLICIES: DEMAND SHOCKS
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FIGURE 4.12: STABILIZATION POLICIES: MIXED SHOCKS (CASE 1)
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FIGURE 4.13: STABILIZATION POLICIES: MIXED SHOCKS (CASE 2)
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CHAPTER FIVE
MACRGECONOMIC POLICY WITH DIRECT AND INDIRECT GOVERNMENT
ECONOMIC INTERVENTION

‘"avents in the 1970 s and 1980 s demonstrated to Keynesian
and New Classical Economists alike that Marshall's
celebrated scissors also comes in a giant economy size’’

Alan S. Blinder (1987, p. 133)

Introduction

Macroeconomic policy is defined as systematic government economic
actions, which aim at re-directing the course of aggregate economic
variables, such as employment, growth of output and inflation. {1} The
literature on the theory of macroeconomic policy is enormous. (2)
However, it appears that the alternative government interventions

have not been fully analyzed in the macroeconomic literature.(3) Most

(1) Friedman(1968) defines economic policy as government actions
aiming at ‘' ’‘high employment, stable prices, and rapid growth''. Our
definition is more general because it does not constrain the
direction of effects. For example, in some cases it might be
preferable to aim at less than ‘rapid’ growth or less than "high’
employment.

(2) The theory of macroeconomic policy has been developed by J.
Tinbergen in a series of monographs (1952, 1954, and 1967). It was
extended by H. Theil (1964 and 1965). Further developments were the
contributions by Brainard(1967), M. Friedman(1968), Poole(1l970),
Lucas(1975 and-  1986), and Sargent and Wallace(1976). See also the
synthesis and extension by B. Friedman(1978). An elementary survey of
economic policy is given by Vane and Thompson (1982). A more advanced
exposition is given by Preston and Pagan(1982).

(3) Most of the literature on the theory of macroeconomic policy
discusses government interventions on the demand-side. Other types of
government interventions that aim at the supply-~side, such as public
employment, are completely ignored. It is interesting to note that
the original contribution by Jan Tinbergen(1952) does mention the
possibility of what he calls ‘qualitative’ policies, which include
public enterprises, but he nevex discussed their effectiveness
because these policies involve structural changes. More recently,
Modigliani(1977) has argued that there is nothing wrong to work with
policies that involve ‘structural’ changes, which implies that these
alternatives should be analyzed. Finally, Peston(1986) has presented
a theoretical macroeconomic model for policy analysis that
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macroeconomic models for policy analysis emphasize only the demand
side of government intervention without even making a distinction
between direct government purchases (the government acts as a
consumer) and indirect government expenditures {transfer
payments).(4) It 1is important to distinguish between alternative
government interventibns, because the effectiveness of macroeconomic
policy, that so much has been recently debated, may depend on the
type of systematic government economic interventions.(5) In this
chapter an attempt is made to fill this gap in the literature of
macroeconomic policy. A small theoretical model is developed that
fully incorporates - all systematic government economic
interventions.(6) In what it follows in this introduction we give
definitions and examples of alternative government economic

interventions, the main results obtained, and the structure of this

distinguishes between private and public wages, but the latter
becomes an instrument of aggregate demand policy. But public wages
imply public employment and therefore public production, which affect
aggregate supply. Thus, we cannot have public wages without public
output. In the model presented here this distinction is explicitly
taken into account.

(4) In most textbooks that deal with macroeconomic policy the
government sector is introduced by the variable {G), which is defined
as government purchases of final goods and sexvices, see -
Branson(1979, ch. 3), Dornbusch, Fisher and Sparks(1985, ch. 3) and
Sargent (1979, ch. 2). A recent exception has been the textbooks by
Barro(1986) and Parkin(1985) but they simply mention public
production as a possibility they do not analyze it as an instrument
of economic policy. Barro (1986, pP.312) is very clear when he states:
"'We could model public services as the output from the government's
production function. Then the inputs in this function would be the
government—owned stock of capital, labor services from public
employses, and materials that the government purchases from the
private sector. Instead, we simplify matters by neglecting production

in the public sector. We do this - 2s do macromodels generally - by
Pretending that the government buys only final goods and sexrvices on
the commodity market’  (emphasis added). 1In this work we argue that

if we stop pretending that government production does not exist, it

might be of great significance in explaining the extent of
macroeconomic policy effectiveness.

(3) In the recent past (the last two decades) macroeconcmic policy
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chapter.

Direct government economic intervention is defined as economic
actions that are fully undertaken by the government. On the demand
side, this involves the purchase of final goods and services Produced
-either by the private or the public sector. On the supply side,
direct government intervention is defined as the provision of goods
and services, which includes both the public administration and
public enterprises. Typical macroeconomic analysis defines all
government expenditures as the former and completes ignores the

latter (see footrote 4).

Indirect government economic intervention is defined as systematic
government economic actions that aim at affecting the decisions
undertaken by the private economic agents. On the demand side, these
government actions are defined to include transfers payments to
households, such as family allowances, child tax credits, senior
citizens tax bonuses, rent subsidies. On the supply side, indirect

government intervention might include payroll taxes, capital

has been debated on two grounds. First, there is the old debate on
the effectiveness of monetary and fiscal instruments as demand
management policies, see the contributions by M. Friedman(1970 and
1971) and the special issue of the Journal of Political Economy in
1972. A good summary of the Monetarist-Keynesian debate is given by
Venieris (1977). The xecent debate between the New Classical school
and the Neo Keynesians has been a more rigorous attack on policy
effectiveness and therefore government intervention. Major
contributions in this debate are Lucas and Sargent (1978), Lucas(1983,
1986) and Fischer(1977); see also the textbook by Hall and
Taylor(1986).

{6) As it is explained in the next section, for simplicity, we do not
include a financial sector and therefore important government
economic interventions are excluded, such as money supply rules and
government bonds. In the literature of economic policy these issues
have been extensively debated and there is nothing new that we can
add to this debate. This debate is summarized by B. Friedman(1978);
other contributions are by Blinder and Solow({1973), Barro(1974),
Tobirn and Buiter(1976), and Barsky, Mankiw and Zeldes(1986).
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subsidies, depreciation allowances, and support for research and
development.(7) The indirect government policies differ from the
direct ones in one important aspect: the magnitude of the effect on

either the demand or the supply side of indirect goverhment

expenditures depends on private sector’'s response.

The distinction we make here between direct and indirect, demand
and supply management policies leads +to a number of important
postulates relating to the effectiveness of government intervention.
First, it is quite possible that the structure of the economy is such
that demand management policies do not work, i.e., aggregate supply
curve is vertical, but where supply management policies can be
effective, Thus, the argument of government non-intervention is
incomplete, if only demand management policies are considered.
Second, we demonstrate then that if private agents response is slow, .
then indirect government intervention is inferjor to direct
government intervention. Third, the textbook multiplier tends, in
most cases, to either overestimate or underestimate the effectiveness
of economic policy. Fourth, as it would be expected, supply side
policies are more effective in fighting stagflation than demand
management policies. The latter are more appropriate in economic
situations of recession. Fifth, the main policy recommendation of
this work is not to advocate more or less government expenditures
(more or less government intervention), but to Present an argument in
support of re-structuring government expenditures according to the

state of the economy. It is quite possible to have a simultaneous

{7) Very recently, Gylfanson and Lindbeck(1987) discuss indirect

demand and supply management policies within the context of a
macroeconomic framework.
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decrease in government expenditures (an improvement in +the budget
deficit) and an increase in output and a decrease in inflation.
Finally, it is demonstrated that only one type of government
intervention, i.e., public employment, crowds out private production
in both absolute and relative terms. All other types of government

intervention increase private production.

This chapter is divided into five sections. The first section
presents a simple theoretical macroeconomic model for a closed
economy and without a financial sector. This model specification
allows wus to concentrate on the effectiveness of the specific
government interventions defined in the introduction. In the second
section we present three alternative models and analyze their policy
recommendations within the framework of direct/indirect and
supply/demand management policies. These models. are the classical
school, the equilibrium Keynesian model and a model with fixed
nominal wage rate. We conclude by summarizing the results obtained

as well. as possible extensions.
2. A Fixed Real Wage Model

In our prototype capitalist closed economy it is assumed that
there exist three types of representative agents: households, firms,
and government. Firms earn all property income, undertake
investment, demand labor and organize production; households consume
goods and services and supply labor for a wage, which is their only
source of income; finally, the government has a unique role to play

in our model: it consumes and invests, it hires labor and produces
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output. In addition, the state has the power to intervene indirectly
in economic activities undertaken by private agents. This prototype
medel is a ‘real’ economy; there is no financial sector. We follow
Malinvaud (1977, p. 40) in assuming no interest—bearing asset.
Malinvaud has money, but the only role it plays is to transform
current excesses of income over consumption into futuré consumption.
In our model money plays a similar role. As Malinvaud assumes,
government accommodates any demand for money and it is not used as an
instrument of monetary policy. The Problem of aggregating households
and firms is assumed away. Firms maximize profits, households
maximize real consumption and the government maximizes a social
welfare function. We assume that all government economic actions are
dictated by macroeconomic policy concerns alone. The economy without
government intervention is characterized by an excess supply in both
the labor and the goods market. It is this feature of the economy
that calls for a systematic government intervention in both the
demand and the supply sige. Actually our purpose here is not to
explain the problem of unemployment, but how to formulate policies
which may decrease it.(8) The general theoxy of macroeconomic policy
should take these aspects into consideration. The theoretical
framework presented in this section takes into account government

intervention in both the demand and the supply side of the economy .

The demand side of the economy has behavioural relations for

took a long time for the human race to learn the causes of such
natural phenomena as rain, snow, heat, cold but this did not pPrevent
men and women from trying to cope with them. Building a shelter to
brotect one from rain and snow does not require a knowledge of the
causes of these phenomena. The worst thing is to assume them away.
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private consumption and Private investment:

(1) C = C(W, P, Gc) 0<C1<1 C2<0  0<C3¢1

where W = {1-T1l)Wg 0<{Ti1<1
(2) I = I(n, Gi) I1>0 I2>0
where n = (1-T2)ng 0<T2<1

The first equation is the Private consumption of current goods and
services(C). It depends on real disposable wage income (W), the price
level(P) and indirect state expenditures to affect private
consumption(Gec).{9) Real disposable wage income (W) is equal to gross
wage income(Wg) minus the tax on wage income given by the ({Tl) tax
rate., The latter can include such things as food subsidies, family
allowances, and other transfers of income to households. The values
as well as the signs of the partial derivatives are of importance to
the conclusions drawn later. These derivatives are assumed not to be
constant, but as changing in response to changes in the economic

environment. (10)

The partial derivative for real disposable wage income in the
private consumption function is assumed to be greater than zero but
less than one. In this simple economy households do not invest, but

they can always postpone current consumption, which makes the

(9) All variables are eXpressed in real terms except the price
index(P) and the nominal wage rate(w).

(10} This takes into consideration Lucas’'s(1975) critique but it is a
more general problem. Lucas assumed that the parameters of the model
change with any change in government policy. However, the parameters
change with any change in the economic environment, such as a drastic
increase in the price of an important commodity, i.e., oil, or a
Period of recession. All these are expected to change people’s
tastes, the choice of technology and attitudes towards uncertainty,
which are the parameters of the model.
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marginal propensity to consume less than one.(1ll) The price partial
derivative (C2) is less than zero because an increase in the price
level decreases real wealth and therefore consumption. In this model
wealth is equal to the past accumulation of the one good in the
economy. At any giver period of time past accumulations of the single

good are fixed and the current level of price determines the real

value of wealth in the current period. (12)

The partial derivative of indirect government expenditures to
assist private consumption(Gc) is assumed positive and less than one.
Since, in one way or another, these types of government expenditures
involve transfers of income, they cannot increase current consumption
by more than the transfers. This is not true if government transfers
and private expenditures are complementary. We assume, however, that
these transfers have no other effect but to increase the spending
ability of households. The private response to indirect government
expenditures (C3) depends very much on people’'s expectations on

future taxes.(13) Profits do not affect consumption because we assume

(11) It has been shown by Barsky, Mankiw and Zeldes{1986) that an
increase in uncertainty may decrease the marginal propensity to
consume by increasing Precautionary savings.

(12) The price level may be introduced in the consumption function
based on the empirical evidence. Branson and Klevorick(1968, p. 832)
have demonstrated that "...irrationality may exist in the short run
and in which there are difficulties associated with the collection
and interpretation of reliable information. Hence, while in the long
run we might expect to find people free of money illusion, it is not
so clear that in the short run we may expect to find consumers’ total
real consumption demand homogeneous of degree zero in prices, money
income, and money wealth.’

(13) In this case we can follow Friedman in considering wage~income
as perinanent wage-income. An increase in current transfers can be
seen as a future increase in taxes of equal present value. Thus, net
permanent wage—income decreases if we assume that the transfers
Programs have some «costs of operation. At the extreme consumption may
decrease. However, as Barsky, Mankiw, and Zeldes(1986, p. 677) have
shown current consumption might increase "... due to the reduction in
Precautionary saving when the government, by reducing the variance of

- 133 -



that these do not accrue to households.

The second equation is for private investment(I). In this case,
it is assumed that out of income only real disposable profits(n)
affect investment.(14) Real disposable profits are defined as gross
profits(ng) minus the tax on profits. Notice that the tax rate on
profits (T2) need not be equal to the tax rate on wage income (T1).
Private investment is also affected by indirect government
expenditures(Gi). These policies can be subsidies to capital,
depreciation measures, tax concessions, assistance for research and
development, etc. Both partial derivatives of the investment
function are positive. The profit partial dexrivative(Il) is positive
because an increase in profits will increase investment. However what
is important is whether or not the value of (I1l) exceeds one. In
other words, does a one dollar increase in profits increase
investment by more or less than a one dollar? The value of {Il) plays
an important role in the multiplier analysis of this chapter. It is
expected that the value of (Il) will be relatively high when the
economy is booming and relatively low (close to zero) when the

economy is in a recession.

The partial derivative(I2) shows the responsiveness of the private
sector’s investment to indirect state expenditures. This coefficient
can be greater than one if indirect state expenditures are

complementary with private investment. Thus, a one dollar increase in

future income, provides insurance to individuals that is not
available in the private market.’

(14) The interest rate is related to the profit rate since the worst
alternative a firm has is to lend its own profits at the market rate
of interest. We do assume that the economy’s profit rate cannot be
less than the interest rate. An individual firm may have a profit
rate below the interest rate but the overall profit rate is larger,
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government expenditures may increase Private investment by more than

one dollar.

The supply side of the economy is described by three relations.
We assume that labor is of unlimited supply and that employment is

demand-determined. Actually, pPolicy—makers can guarantee the

unlimited supply by such policies as immigration in the short run and
population policies in the long run. This is the result of our

assumption of permanent excess supply in the labor market. The supply

relations are given as follows:

(3) L = L(P, GS) L1>0 - L2>0

(4) N =1L + 1g

(5) Q0 = Z(L+Lg) z = Z'=dQ/d(L+Lg)>0, Z <0
Where z = Z' = Marginal Product of Labor

An increase in the price level increases Profits and therefore output
and in the short-run this can be only done by an increase in the
empioyment of labor (see the appendix). The private demand for labor
is positively related to government expenditures to assist 1abor_
employment in the private sector(Gs). These policies can include
government expenditures for training allowances, subsidies to hire

various groups of the population (youth, women, and minorities),

pension plans, etc.

The total demand for labor(N) is the sum of the endogenous private
employment(L) and the policy determined government employment(Lg).
The state labor demand(Lg) is a direct government policy on the

unemployment problem. To reduce unemployment, policy-makers can
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increase Lg. Given that employment is demand-determined, it is
assumed that the gcvernment sets Lg such that total labor demand ig
always less than total labor supply.(l15) There is always some

unemployment.

Equation (5) is a standard short-run aggregate production -
function. The only difference is that it is a function of both
private and state labor. Since this is a one good model, both the
private and the state sector use the same technical relation. This
enables us to focus on the policy aspects of public production and we

abstract from the problem of efficiency.

Finally, the model can be completed by the equilibrium conditions

and the process by which government revenue and nominal wages are

determined:
(6) Y=C+ I+ Cg + Ig
(7) Y=W+n+ T
(8) T = TlWg + T2ng 0<TL,T2<1
(9) w = kP k>0
(10) W = (w/P)(L+Lg)
(1) ¥ = Q

Equation six equates total expenditures to total income (output).

(15) The model excludes situations, such as wartime, where this
assumption may not hold but where the wage may be controlled by wage—
price guidelines.
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Total income(Y) is equal to private consumption(C) and investment(I)
and the direct government expenditures(Cg+Ig) on the demand side.
The state variables are the direct state consumption(Cg) and direct
state investment(Ig). _These types of government expenditures are
used to purchase directly goods and services. They are different from
the indirect government expenditures because the latter is;simply a
transfer of income from the government sector to the private sector.
Both state consumption and state investment respond to policy
considerations alone. They are set by the policy-makers taking into
consideration the level of private consumption and investment. Thus,
they are policy determined ang therefore are taken as given.
- Indirect state expenditures are not included because they are already
part of the corresponding private variables. We should note here
that equation six shows that an economy without government
intervention will result to an excess supﬁly in the product market.
In other words, if Cg and Ig are equal to zero, then private
aggregate demand (C+I) will be less than aggregate supply. Equation
seven gives the decomposition of national income into wages (W),
profits(n) and government revenue(T). The latter is determined by

equation eight as a function of wage and profit income.

Equation (9) states that the real wage rate (after taxes) is
fixed. It is determined outside the economic system. Radical
economists have postulated that is determined by social and
historical conditions (usually set equal to the subsistence level)
and the struggle between capitalists and workers. Non-~radical

economists have also found that the assumption of fixed wage rate is
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a good approximation of reality. (16)

Equation (10) is an identity: total real wages (W) are equal to
total employment multiplied by the real wage rate. Equation (11) is
an equilibrium condition which states that aggregate demand should be
equal to aggregate production. The system of eleven equations can be
used to solve for the 11 endogenous variables: C, I, L, n, P, T, w,
W, N, Q, and Y. In the next section we solve the model for the two

most important aggregate economic relations: aggregate demand and

aggregate supply.

4.1 Aggregate Demand and Aggregate Supply

The equations of +the theoretical framework presented in the
previous section can be used to analyze the aggregate demand and the
aggregate supply relations. Since we are using general functions,
these relations cannot be explicitly derived, however, given that
macroeccnomic policy is concerned with small (differential) changes
in the variables, we can totally differentiate equations 1 to 10 to

analyze the differential change in the aggregate supply and aggregate

demand relations.

(1') dC = CldwWw + C2dP + C3dGc
(2°) 4I = rldn + I2dGi
(3°) dL = L1dP + L2dGs

(4") an

dL + dig

(16) See Hall and Taylor (1986) and Bruno and Sachs(1985).
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{(5') dy = zd(L+Lg)=zdL+zdLg, Z = Marginal Product of Labor
(6°) dY = 4C + 4T + dcg + dIg

(7°) QY = AW + dn + 4T

(8°) 4T = T14Wg + T2dng

(9°) dw = kdp

(10°) W = (w/P)d(L+Lg)

t11') dAY = dQ

From (5°), (9') and (10') we ocbtain:
(12) dw = kzdQ
Substituting (12) and (8') and the definition of Wg and ng into (77)

and solving for dn we get:

kz(1-T2)
(13) dn = (1-T2)dY - ———————— dQ
(1-T1)
The total differential of aggregate demand is derived by substitution
into (6') using equations (1), (2'), (12) and (13) and solving for

dy:

c2 c3 12
(14) Y = ————— dP + —————— dGc + =———————e dci +
1-I1(1-T2) 1-I1(1~T2) 1-I1(1-T2)
12 (1-T1)Clkz-zkIL(1-T2)
R (dCg+dIg) + ——————mmm L do
1-I1{1-T2) (1-T1)(1-I1(1-T2))

Equation (14) is the total differential of the aggregate demand
relation. Changes in aggregate demand depends on changes in the price
level, the supply of output and all the demand management policies,
Notice that the demand for output can not be derived independently of
the supply of output. The reason is that the supply determines the

level of the wage income which in turn affects aggregate demand.
Aggregate demand is negatively sloping if the numerator of the
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price differential is positive because (€2} is nejative. The sign of
the coefficient depends very much oa the value of (Il), i.e., firms’

investment reaction to an increase in profits.

The total differential of aggregate supply can be derived by

substituting equation (3°) into (5°):
{(15) dQ = zL1ldP + zL2dGs + zdLg

Thke slope of aggregate supply function is:

dP/dQ = 1/zLl1 > ©

The differential of the aggregate supply of output depends on changes
in the price level and in the indirect and direct supply policies.
The slope of aggregate supply can be very steep (at the extreme
becomes vertical), as zLl tends to infinity. The slope of aggregate
supply can be very flat (at the limit horizontal), if the value of
zLl becomes very small, close to =zero. At very low levels of
employment, the marginal product of labor is very large, which makes
aggregate supply very flat. The opposite is true for high levels of

employment.

The other two variables in the aggregate supply function are the"
direct state labor demand policies(Lg) and the indirect state
policies(Gs) to assist labor employment in the private sector. The
coefficients of both variables are non—-negative, but the coefficient
of indirect policies can be very small, if the firms’ response to
indirect suppiy management policies (L2) is very small. Notice that
this is not the case for the direct supply management policies.
Their coefficient cannot be zero because the marginal product of

labor is always positive.

- 140 -



2.2 Indirect and Direct Policies

In the previous section, we derived the aggregate demand and
supply functions. These two functions can be used to solve for the
differential equilibrium level of output. Using (15), substitute for

the differential of price in (14) and solving for the differential of

the equilibrium level of output, we get:

zL2(1-T1)C2 zC2(1-T71) zL1(1-T1)C3
(17) Y = - ————— o dGs - ————-———v dLg + ~—————————m dGe
A A A
zLl(1-T1)I2 ZL1(1-T1)
i dGi + ————————~ (dCg + dIg)
A A
where A = (1=T1)zL1{1-I1(1-T2))-C2(1-T1)+2zLlkz (I1{1~T2)~C1l(1-T1}))

Equation seventeen specifies the total differential of the
equilibrium level of output. The changes in the equilibrium level of
output depends on a number of parameters from both the demand and the
supply side of the economy. In addition, it depends on the changes
in all six govermment policies (direct and indirect) on both the
demand and the supply side of the economy. The equilibrium level of
output can be used to determine the extent to which alternative

government policies axre effective.

First, we examine the effect of indirect policies. The
equilibrium level of output depends on all three indirect policies.
There are two policies that affect the demand side of th: economy.
Government can indirectly affect the consumption behaviour of the
private sector through transfer payments (Gc) and the investment
behaviour of the firms {Gi). Indirect supply management government
policies (Gs) can increase the private demand for labor. From (17),
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the change in the equilibrium level of output with respect to Gc, Gi,

and Gs is:

dy zL1(1-T1)C3
{18y -——— = mmm—ee——— >0
dGec A
dy zL1{1-T1)12
(19 ——— = - >0
dGi A
dy zL2(1-T1)C2
(20) - = = —————— > 0
dGs A

These three expressions are the multipliers of indirect government
expenditures directed towards private consumption, private
investment, and private employment respectively. Ail multipliers are
positive. All parameters are positive except C2. However, more
important for all multipliers is not if they are posifive, but how
large they are. The effect of each multiplier depends very much on
key structural parameters. The indirect demand multipliers depend on
private sector’'s response to government expenditures to affect
aggregate consumption and aggregate private investment {C3 and I2).
If C3 and I2 are equal to zero, then the indirect demand management

policies have no real effect,

The multiplier of the indirect supply management policies is given
by equation (20). Indirect supply policies depend on the relative
response of the private sector’s labor demand per unit change in
government expenditures to assist private employment (L2). The higher
this response coefficient, the larger the effectiveness of this

multiplier.

- 142 -



The equilibrium level of output depends on the effectiveness of
indirect policies as well as the effect of direct policies. Direct
policies can aim at total consumption, investment and employment. The
state can have an effect on these variables by undertaking these
economic activities itself. The relative effects of direct demand

and supply policies are given by:

dy ay zL1(1-T1)
S >0
dCg dIg A
ay ZzC2{1-T1)
(22) ——- = = mmm———e—e— >0
dLg a

Both direct demand management multipliers and the supply management
multipliers are positive. The consumption multiplier is the same as

the investment multiplier. Both affect output by the same

proportiomns.

The indirect investment multiplier can be greater than the direct
one. As we said above, private investment might increase moras than
the assistance by the government sector. Matching policies by the
government sector can cause this effect.(18) In this case I2 is
higher than one and the indirect multiplier is greater than the
direct multiplier. The same is not true for consumption and for
investment 1if Il is already too large. Thus, the overall demand
effect by indirect government expenditures is lower than the direct
effent. Thus, the effect of demand management policies may depend
very much on the types of government expenditures (direct and

(18) Matching policies are those which private investment is financed

by the government sector, i.e., the state matches one dollar private
investment with one dellar assistance,
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indirect). Apart from the private response to government
expenditures, there is no other difference between the direct and
indirect demand multipliers. Thus, the same factors that determine
the level of the indirect multipliers determine the level of direct

multipliers as well.

The direct supply muitipler is given by equation 22. The
effectiveness of the direct supply multiplier depends on the marginal
product of labor(z), the price effect on consumption(C2), the tax
rate on wage income(Tl) and the parameter A which includes all the
structural coefficients of the model. The extent of the
effectiveness of the direct supply multiplier depends on the marginal
product of labor. A Lisher marginal product of labor(z) implies a

more effective supply management multiplier,

Is it possible fof neither policy (supply and demand) to work?
This will render government economic intervention completely useless
if not harmless. The answer is ‘yes’' and it depends on the slopes of
aggregate supply and demand. If botn curves are very steep then,
economic policy has little effect on the level of output and most of

adjustments are being made through the price level.

The value of the five multipliers (three for indirect government
expenditures and two for direct government expenditures) presented
above depends on a number of parameters that their value cannot be
considered constant. As we have already mentioned two parameters are
very important: the firms' investment response to profits{Il), and
the constant real wage rate (k). The value of tlese parameters
depend on the state of the economy. Government actions (direct or

indirect) that aim at improving the state of +he economy may affect
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the value of these parameters (see footnote 10 of this chapter).
However, a change in the value of these parameters may influence the
effectiveness of government policies, i.e., the government
expenditures multipliers. In what follows we analyze the effect of
the two parameters or the direct government expenditures multipliers.
The results are similar for-jthe indirect government expenditures

multipliers of both the demand and the supply side.

For simplicity call the demand and supply multipliers of 21 and 22 as
demand multipliers (DM) and supply multipliers (SM). Then the first

derivative of DM and SM with respect to (k), and (Il) gives:

d{DM) zL1(1-TL) da d{DM) zL1{(1-T1) da
2 2
dk A dk dIl A d1il
d(3M) zC2(1-T1l) da 4 (5M) zC2(1-T1) 4a
2 2
dk A dk dIl A dIl
where:

da/dkx = 2L1z(I1(1-T2)-C1(1-Tl)), AA/dAIl = zL1(1-T2) (zk+T1-1)

Notice that exactly the same results (similar to k) can be obtained
if we have an increase in the exogenous factors (a) in the equation

of the nominal wage determination.

Th: effect of the constant real wage rate (k) depends on whether
the marginal propensity to consume (Cl) is greater or less than the
marginal propensity to invest out of profits (Il). If the marginal
propensity to consume is lower or equal to I1, then for a given tax-
rate, an increase in kX will decrease the demand multipliexr. If the
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marginal propensity to consume is higher than the marginal propensity
to invest out of profits, then the effect of an increase in k is
negative. However, even in this case the effect may remain the same
if the marginal propensity to consume is not very large, or if the
marginal propensity to invest is not very low since €1 cannot be
greater than one and is expected to remain relative constant. TIf the
marginal propensity to consume(Cl) is greater than the marginal
Propensity to invest out of profits(Il), then an increase in k
increases the supply maltiplier. If Cl1 is less than 11, then an

increase in (k) decreases the supply multiplier.

The second parameter of interest is the marginal propensity to
invest out of profits. This parameter reflects business reactions to
a number of variables that economic analysis cannot easily model. How
much firms decide to invest out of profits may depend on such
variables as ‘animal spirits’', firms' view on the future of the
economy, firms' views on the role of government (current and future),
etc., It is very important to show how policy effectiveness oscillates

for given changes in firms' decisions to invest out of profits.

As it can be seen from the derivative of demand multipliers (DM)
and the supply multipliers (SM) with respect to Il, the effect of a
change in Il cannot be determined without further assumptions,
However, the effect of Il on the supply multiplier is opposite to the
effect of Il on the demand multiplier. An increase in the marginal
propensity to invest out of profits (Il), increases {(decreases) the
supply multiplier (the demand multiplier), if (zk+Tl) is greater than
one. If it is less than one, then an increase in Il decreases
{increases) the sﬁpply multiplier (demand multiplier). infer that
the effect of Il is similar to both the demand and the supply
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multiplier. If we assume that labor is being paid its marginal
product so that z = k+a, then an increase in the marginal Propensity
to invest out of profits will decrease both the demand and the supply
multipliers. One possible explanation is that when the private
sector is booming (Il is large), then direct government intervention
is not appropriate because it will crowd out what already the private
sector is willing to undertake. On the other hand, if profits are not
invested (Il is low), then the effectiveness of government
intervention is increasing simply because the government plays a role
that for various reasons the Private sector is not willing to Play.

This role is capital accumulation and therefore growth.

2.3 Stabilization Policy

Up to the 1970s the main concern of policy-makers was economic
growth and employment. In the 1970s and the 1980s the inflation rate
and the budget deficit was added in the set of Policy objectives. It
would be of interest to show how the alternative government policies
may be used to solve the problem of stagflation and budget deficit.
In addition, in this section we discuss the effect of government
policies on private output, which in the literature of macroeconomic

policy has been called the crowding out effect.(19)

Contrary to the effect on output, demand and supply policies
(direct or indirect) do not have the same effect on the price level.

Using ‘the total differentials of aggregate demand and aggregate

(19) Blinder and Solow(1973) have discussed different dimensions of

the crowding out problem. In our model financial crowding out cannot
occur.
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supply we can solve for the total differential of equilibrium price

level:
(1-T1)C3 (1~T1)I2 zZL1(1-T1)
dp= ~—=—————— dGe + ———————— dGi + -~ (dCg+diqg)
A A a
L2(1-T1l)C2+L2A C2(1-T1)+a
T T 4Gs - —————————— dLg
ALl ALl

What is the effect on prices of a change in each of the six policy
variables? An increase in the four demand management policies (Gc,
Gi, Cg, and Ig) have a positive effect on the price level:

dp C3(1-T1) dp I2(1-T1) ap dp zL1l(1-T1)

E em——————— >0 —-———— = e ———— >0 ———— I e S22 e e e e —— >0
dGc a dGi A dCg dIg A

It appears that in inflationary periods demand management policies
are not appropriate. However, supply side policies, direct or

indirect, have a negative effect on the price level:

des L2 (A-B) dLg A-B

Thus, an increase in government intervention in the supply side
decreases the price level and therefore the inflation rate. If we
combine the price and output effect of supply management policies,
then they appear to be the most appropriate policies for stagflation.
On the other hand, in situations of recession (deflation and
unemployment) demand management policies appear to be more
appropriate because the price and output effect move in the same

direction.
As we have already mention, another important macroeconomic policy
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issue is the effect of government economic intervention on aggregate
private economic activity, i.e., the crowding out effect. Since in
the short-run, changes in private output are the result of changes in
private employment it is easier to look at the latter. From equation

(7") we can solve for the change in private labor employment:

dQ = zd(L+Lg)

or 4@ = 4Q/z - dLg

Given that all demand management policies (Cg, Ig, Gc, and Gi) and
indirect supply management pPolicies (Gs) have a positive effect on
output, then an increase in these types of government intervention
raise output (dY>0) and therefore private employment (dL>0). Thus,
demand management policies and indirect supply management policies
increase private output. However, the effect of direct supply
management policies on private employment énd therefore private

output is different. If we differemtiate private employment with

respect to public employment we get:

4L 1 4y

_——— = e ——— -]

dLg z dlLg

From the reduced form equation of output we can calculate the

derivative of output with respect to public employment:
dy/dLg = -zC2(1-Tl)/A
substituting in the dL/dLg relation we get:

aL C2(1-T1)

Given that A>C2(1-Tl1l), then dL/dLg is less than zero.
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Thus, we have established that an increase in direct government
interventior on the supply side (an increase in Lg) reduces private
employment, which in the short-run implies a reduction in private
output. Given that total output increases (dY/dLg>0), then we may
conclude that the relative importance of private production 1is
reduced. This might be one reason why an inérease of state employment

is so strongly opposed by the private sector.

So far we have assumed that government expenditures can increase
without mentioning, where does the government gets the revenue to
finance its expenditures. Total government expenditures must be equal
to government revenue flus government borrowing. Assuming that the

latter is equal to zero, then the following equilibrium condition

must always hold:
G =Gc +Gi +Cg + Ig + (w/P)Lg = t¥

Thus, any increase in government expenditures should be financed by
an increase in the tax-rate (t). In the literature of macroeconomic
policy this is called the balanced budget multiplier. Another
alternative is to increase government expenditures by as much as the
change in income that this expenditure will generate., In general the-

following must hold:
dG = tdY + Yat

All these have been well discussed in the macroeconomic literature
and the model developed here can contribute nothing to this debate.
However, what is important to note is that the theory of
macroeconomic policy presented in this chapter does not advocate more

or less government expenditures, but a better allocation of
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government expenditures. This allocation will depend upon the
structural parameters of the model, i.e., the shape of aggregate
supply and aggregate demand curves. 1In other words, government
expenditures can remain constant, dG¢ is equal to zero, but what it
changes is the Propertion of government expenditures allocated to
different policies. It is quite possible to decrease total government
expenditures, but because of better allocation of government
expenditures to have an increase in output. Thus, both objectives of
a decrease in the budget deficit and an increase in economic growth
are achieved. To demonstrate this important conclusion with an
example let us assume that policy-makers decide to reduce direct
demand management policies (Cq) by an amount equal to an increase in
indirect supply management policies. In this case, total government
expenditures do not change. What it happens is a re-structuring of
goverament expeﬁditures. Let us see what is the effect on output. »a
small change in Cg and Gs change output by:

dy zL1(1~Tl) dy zZL2(1-T1)C2

——r———— S e —————— and -———— = e
dCqg A dGs A

one type of government intervention financed by a decrease in the
other. 1In the above example, if ~L2C2 ig greater than L1, then an
increase in indirect supply management policies financed by a
decrezse in direct demand management policies increase output without
any chapge in aggregate government expenditures. If I} is greater
than -L2C2, then direct demand management policies should increase

and the indirect supply management policies should decrease.
If we may repeat, our policy recommendations do not c¢all for
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higher government intervention (expenditures), it is already very
large for most advanced countries, but our argument is for a re-
structuring of government expenditures. If this is taken into
account, then it is quite possible to increase output or even to
solve +the problem of‘ stagflation without increasing government
expenditures or even better they may decrease. Thus, the debate
should not be on higher or lower government intervention but on what
type of government intervention. However, we should mention that
reshuffling government expenditures is not an easy task because the
institutions of policy-making may act act as an impediment in

applying new policies.

3. A Neoclassical Framework

In the previous section a model was presented that emphasized real
wage rigidity and the link between supply and demand. In this section
we present a more ¢general theoretical framework that includes a
monetary sector and a laboxr supply function. This approach enables us
to analyze three types of models: the classical model, the

equilibrium Keynesian model and the nominal wage rate rigidity model.

3.1 The General Model

A standard IS-IM, AS-AD model is presented with a complete
specification of indirect and direct government intervention on both

the supply and the demand side of the economy
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Behavioural Relationships

C = ¢(xd, Gc) Consumption Function
I = I(x, Gi) Investment Function
M4 = M(r, P, Y) Money Demand

L = L{w, P, G1) Labor Demand

N = N(w, P, Gn) Labor Supply

Identities, Equilibrium Conditions and Technical Functions

Q0 = Z{L+Lg) Production Function

¥d = (1-t)Y Disposable Income

Y = C+I+Cg+Ig Aggregate Expenditures
Ms = M Money Supply

Ms = Md = M Money Market Equilibrium
N = L+Lg = E Level of Employment

Y =90 Product Market Equilibrium

Following the approach of the Previous section we can linearize the

system of equation by taking the total differential:

(1) 4c

Cl(1l-t)dY + C2dGc 0<Cl<1l, 0<t<l, C2>0
(2) AI = 1I1dr + I24Gi I1<0, 12>0

(3) dyd = (1-t)dY

(4) dY = dC + 4I + dCg + 4Ig

(5) dMd = Mldr + M2dP + M3dY M1<0, M2>0, M3>0
{6) dMs = AMA = dM

(7) 4L = Lldw + L24dP + L3dGl L1<0, L2>0, L3>0
(8) dN = Nldw + N2dP + N34CGn VNl)O, N2<0, N3>0
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(9) AN = 4L + dLg= dE

(10) dQ = z(dL+dLg)= zdE z=dQ/4dE

A brief discussion of the equations is in order here because they
are very important for the conclusions reached later in this chapter.
Real consumption expenditures is given by equation (1) and depends
positively on real disposable income and real indirect government
expenditures. Equation (2) gives real private investment which is
negatively related to the interest rate and positively related to
indirect demand management policies to affect real private
investment. Equation (3) states that disposable income is equal to
gross income minus taXes on income. Equation (4) sets total real
income equal to real total private (C and I) and state (Cg and 1Iqg)
expenditures. The indirect government expenditures are not included
because they already constitute part of private consumption and

private investment.

Fquations (5) and (6) give the nominal demand for money and the
nominal supply of money respectively. The demand for money is equal
to the supply of uoney. The latter is fixed by policy-makers. 1In the
standard IS-IM model presented here we assume two assets: money and
bonds. By Walras' law whenever the money market clears the bonds
market clears, which is the reason why is not included. Actually,
the assumption of two assets is too restrictive. The IS-IM model is
consistent with many assets as long as we assume that all non-money
assets are perfect substitutes for each other. A case with more than
two assets has been analyzed by B. Friedman (1978). The nominal
demand for money is negatively related to the interest rate,
positively related to income and the price level.
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Equations (7) and (8) model the demand for and the supply <of labor
respectively. If both functions are homogeneous of degree zero in
pPrices and nominal wages, then an increase in Prices or wages does
not affect employment and therefore the supply of output. The demand
for 1labor is negatively related to the nominal wage rate and
positively related to the price level. Furthermore, the demand forh

labor is positively related to the indirect government expenditures

on the supply side (Gl).

The supply of labor is positively related to the nominal wage rate
and negatively related to the price level. The labor supply is the
most  important relationship of the model because different
assumptions on the values of the coefficients of the labor supply
results to a different type of a model. If workers supply their labor
in a perfectly competitive market with full . information and
certainty, then workers’ supply is the solution to a utility
maximization problem with income and leisure as choice variables. The
result is a labor supply function which derends positively on real
wage rate. In our model this would imply that the absolute value of
N2 is equal to Nl. However, for a number of reasons discussed later,
the labor supply may not be homojeneous of degree zero in money wages -
and prices. Finally, the supply of labor is positively related to
indirect government intervention on the supply side that aim at
affecting the supply of 1labor (Gn). Immigration policies is an

appropriate example of such policies.

Equations (9) and (10) complete the supply side of the model.
Equation (9) is the equilibrium condition of the labor market. Total
employment is equal to private labor demand and state labor demand.
The last equation sets the aggregate demand for output equal to the
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aggregate supply of output. wWe pProceed now to derive the aggregate

demand and aggregate supply relationships.
Substituting (1) and {(2) into (4) and solving for the differential

of Y we get the IS function:

dY = ————me Ar+—————e e dGoH+——————m e e e (dCg+dlg)
1-C1{1-t)  1-Cl(1-t) 1~C1(1-t) 1-C1(1-t)

Equations (5) and {6) are used to derive the LM function:
dr = - (M3/M1)dY -~ (M2/M1)dp + (1/M1)dm

From the IS~LM functions we can derive the Aggregate Demand:

I1M2 M1C3
dY = - e AP + ————ee dGec +
ML1(1-Cl{1-t))+I1M3 MI(1-Cl(1-t))+I1M3
M1I12 M1
P dGi + ——emm (dCg+dIg) +
M1(1-Cl(1l-t)+IIM3 M1{1-Cl(1~t))+I1M3
Il
Fom dM

M1(1-Cl(1-t))+T1M3

A few comments on the aggregate demand relationship are necessary.
Aggregate demand is negatively related to the price level and
positively related to indirect demand management policies (Gc and
Gi), direct demand management policies (Cg and Ig) and money supply
{M). The direct demand management policies differ from indirect
demand management polices by the Private sector's response to the
indirect demand management policies. If this response is less than
one (C2 and/or I2 are less than one), then the direct demand
management policies have a larger effect on aggregate demand than the
indirect demand management policies.
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The aggregate supply is derived from equations (7) +to (10).
Equilibrium in the labor market requires that the nominal wage rate

is equal to:
aw = (L2~N2)/(Nl—Ll)dP+L3/(N1—L1)dGl—NB/(Nl—Ll)dGn+1/(Nl—L1)dlg
Equilibrium employment in the Private sector is given by:

dL = (L2N1-L1N2)/(N1-L1)4P + L3N1/(N1-L1)dGl — LIN3/(N1-L1)dGn

+ L1/(N1-L1)dLg

The differential of aggregate supply is given by substituting the

above into the production function:

Z2{L2N1-L1N2) zL3N1 zL1IN3 zN1
dQ = -~ dP + ————m— d6¢l - ————- dGn + ———-- dLg
N1-L1 N1-L1 Ni-L1 N1-1L1
The differential of aggregate supply depends on the differential of
the price level, indirect supply management policies(Gl and Gn) and

direct supply management policies(Lg). Setting aggregate supply equal

to aggregate demand we solve for the equilibrium level of output:

M1C3z (L2N1-L1N2) M1I22(L2N1-L1N2)
QY = —mmm—m dGec + —m-mm—emme dGi +
B B
M1z (L2N1-L1N2) zI1(L2N1-L1N2) I1M2zL3N1
+ o (dCg+dIg) + ————————mm dM + ————————— dGl
B B B
IIM2zL1N3 zI1M2N1
- T dGn + ——=—-——nv dLg
B B

where B = Z(L2N1-L1N2) (M1(1-cl(1-&))+I1M3)+IL1M2(N1-L1) < 0
The equilibrium level of the price differential is given by:
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zL3N1(M1(14L1(1—t))+IlM3 ZLIN3(ML1{1-C1l(1-t)+I1M3

dp = - o 4Gl + ————————— den
A a

ZN1(M1(1-C1(1-t))+I1M3) M1C3(N1-L1) M1I2(N1-L1)

- ————— — —dLg + —~——————m dGec + ———m——mm dGi

a a A

M1(N1-L1) I1(N1-L1)

+ m———— e (dCg+dIg) + ——~-—————" aM

a a

The equilibrium level of the differential output is positively
related to all +types of government interventions (direct and
indirect, supply and demand). However, government intervention might
be ineffective depending on the structural coefficients which are

analyzed below.

On the other hand, the equilibrium differential of the price level
is positively related to all demand management policies and
negatively related to all supply management policies. Similarly to
output, the extent of government intervention effectiveness on the

price level depends on the values of the structural parameters.

1.2 The Classical Paradigm

Two of the most important assumptions of the classical approach to
macroeconomics is that both the demand for and the supply of labor
depends on the real wage rate and that the labor market continuously
clears. In other words, the Price and the nominal wage rate
coefficients are equal in absolute terms in both the demand for and
the supply of labor and the real wage rate is the actual wage rate.
Both functions become homogeneous of degree =zero in prices and
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nominal wages,

An increase in the price level shifts both the demand and the
supply of labor in such a way so that total employment remains the
same, but the nominal wage rate increases proportional +to the
increase in the price level. This is shown in figure 5.1. The initial
equilibrium values of the nominal wage rate and employment are Wo and
Eo respectively. Both curves are derived for a given price level
P=Po. Suppose that the price level jincreases. The demand for 1labor
shifts to the right and the the supply curve shifts to the left. If
the demand and supply functions are homogeneous of degree zero in
Prices and the nominal wage, then the new equilibrium is reached at
point B with the same level of employment but higher nominal wage

rate. Notice that Wo/Po = Wl,/P1 implying that the real wage rate

remained the same.
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Figure 5.1 : The Effect of an Increase in Prices on the

Labor Market
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The reduced form for output and the price level within the context
of the classical paradigm is easily derived by noticing that for
homogeneous functions the following must hold:

L2N1 — L1N2 = 0O

Then, it follows that dY and 4P are equal to:

zL3N1 zL1N3 zN1
dY = —~—————— aecl - ———— dGn + ——————— dLg
{N1-11) (N1-L1) (N1-Ll)
zL3N1(M1(1-L1(1-t))+I1M3 zLIH3(M1(1-Cl{1-t)+I1M3
dp = - -—————————————————————— dGgl + —- —— e ————— dGn
I1IM2{N1-Ll) F1IM2(N1-L1)
ZN1(M1{1-Cl{1-t))+I1M3) M1C3 M1I2
— e dLg + ———dGc + ———dGi
I1IM2(N1-L1) : IiM2 I1M2
M1 1
+ —m—————— {dCg+dIg) + ——-dM
I1M2 M2

A number of points are of interest here. First, demand management
policies (direct or indirect) do not appear in the reduced form for
output, which implies that in a classical model these type of
policies have no real effect. Second, demand management policies and
monetary policies have a positive effect on the price level. Thus,
the argument made by +the classical economists against demand
management policies ({Keynesian policies) is correct. According to-
the classical paradigm, these type of policies increase only the
price level and have no real effect. Third, the classical argument
against government intervention is incorrect because supply
management policies do have real effect as well as affecting the
price level. Fourth, the only way that supply management policies
could not be effective is the case of zero marginal product of labor,
which cannot be considered as an assumption that could be made by the

classical school. Fifth, if labor supply is inelastic vis a vis the
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nominsl wage rate (N1=0), then indirect supply management policies on
the labor demand (Gl) have no real effect but indirect policies on
the labor supply (Gn), i.e., immigration policies, do affect output.
Sixth, demand and supply policies have an effect on the price level
but in an opposite direction. An increase in the former increase the

price level but an increase in the latter decrease the price level.

9.3 The Equilibrium Keynesian Model

The main opposition to the classical school, at least at the
textbook level, is the Keynesian model. The contrasting assumptions
Keynesians make on the labor market is that, whatever the reasons,
the labor supply is not homogeneous of degree zero in prices and
nominal wage rate. This resulfs to an upward sloping aggregate
supply function. What +this implies is that the structural
coefficients of the labor market must be such so that the following
must always hold:

L2N]. - L1N2 > 0

The above is always true if the labor supply is only a function of
the nominal wage rate, i.e., workers suffer complete money illusion

(N2=0).

An increase in the price level shifts the labor demand curve to
the right but the labor supply either does not shift at all or it
shifts to the left but by not as much as to reach point B in figqure
5.1. The new equilibrium point will lie somewhere between B and C.

This implies an increase in employment and therefore ocutput.

- le62 -



Under the assumptions of the equilibrium Keynesian case demand
management policies have a real effect but their effectiveness
depends on the slope of aggregate supply. The less responsive to the
price level is the labor supply, the flatter is the aggregate supply
and therefore the more effective are the demand management policies.
At the extreme, we have the classical case where aggregate supply is
vertical and demand management policies (direct or indirect) have no
real effect. On the other hand, demand management policies increase

the price 1level which makes them an inappropriate policy for

stagflation,

Supply management policies in a Keynesian equilibrium model have a
real effect as long as the slope of aggregate supply is not perfectly
elastic to the price level. In this case the labor supply is
perfectly elastic at a given nominal wage rate (N1 tends to infinity)
or labor demand is very sensitive to price changes (L2 tends to
infinity). As we graphically analyzed in chapter four, in this type
of macroeconomic world, supply management policies do not work but

demand management policies have a relatively larger real effect.

Similarly, supply side pPolicies in a Keynesian world affect the
price level but only when aggregate supply is not perfectly elastic.
Thus, it appears that when aggregate supply is horizontal supply
management policies are not the right policies for stagflation

because they affect neither output (employment) nor the price level

(infleation).
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1.4 Fixed Nominal Wage Rate Model

Another Keynesian approach is the so-called neo-Keynesian school.
The microeconomic foundations of this school were developed in the
mid-1%70s by Azariadis(1975), Baily(1974) ard Fischer(1977). A
survey is given by Rosen(1985). The most important assumption they
make is that the labor market is characterized by nominal wage rate
rigidity. This can be the result of labor contracts as we have
already seen in chapter one, which sets the nominal wage rate fixed
for a given period of time. This time period is long enough to allow
Price fluctuations within the period. Here we are going to analyze
the case where the nominal wage rate cannot decrease below a certain
level. In terms of figure 5.1, the nominal wage 1is set equal to a
value that exceeds the equilibrium value at poeint A (W>Wo) for a
given price level. 1In this case, employment is determined by the
demand for labor, while the labor supply with the nominal wage rate

determines the unemployment rate.

In a neo-Keynesian world the labor supply plays no role in
determining the level of employment because the latter is demand
determined. However, given that the nominal wage rate is fixed for
the time period, then the demand for labor depends only on the price
level. An increase in the price level decreases the real wage rate
because the nominal wage is fixed. The decrease in the real wage rate
increases the demand for 1labor. Employment increases because the
labor supply cannot respond to changes in the real wage rate. The
reason is that the nominal wage rate is set by contracts. For any
given nominal wage rate, unemployment is equal to:

U=N-1L-1Lg
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Unemployment 4is equal to total labor supply minus private
employment and state employment. Suppose that in Figure 5.1 +the
nominal wage rate is fixed at W=W1 and that L(Pl) is total demand for
labor and N(Pl) is total supply of labor. Total employment is given
by point B. Now suppose that the price level decreases from Pl to Po.
The laboi supply shifts to the right given by the new curve N{Po).
On the other hand, the labor demand shifts to the left L(Pl). Given
that the nominal wage rate is fixed at a level that is above the
market clearing wage rate {Wo}, then the 1labor market is
characterized by disequilibrium. The demand for labor determines the
level of employment which is given by point D in figure 5.1.
Involuntary unemployment is equal to DF in the sense that at the

given nominal wage rate DF workers are willing to work but they

cannot find a job.

As we said above, the demand for labor determines the level of
employment because the nominal wage rate is fixed at level above the
matket clearing nominal wage rate. Thus, total employment {E) is
equal to:

E=1L+ Lg
Now the differential of total employment is equal to:
dE = dL + dLg
But. we know that the total differential of Private labor demand is
equal to:
dL = Lldw + L2dP + L3d€l
Substituting 4L into dE we get:
' dE = Lldw + L2dP + L3dGl + dLg
However, we have assumed that the nominal wage rate is fixed for a

given time period, i.e., the nominal wage rate is set by contracts,
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so that:
dw = 0
Therefore, total employment is equal to:
dE = L24P + L3dGl + dLg
The differential of the supply function can be derived by
substituting total employment into the production function:
dQ = zdE = 2zL2dP + zL3dGl + zdLg
We should repeat here that the above is the differential of the
supply of output as long as the nominal wage rate is fixed above the
market clearing nominal wage rate, i.e., as 1long as involuntary

unemployment exists.

If demand side is not affected by the disequilibrium in the labor
market, then the demand equations remain the same as in section
3.1.(20) Thus, we can analyze the fixed nominal wage model in terms .
of its effects on the supply side of the macroeconomy. A number of
observations can be made from the equation of the differential of
aggregate supply. First, when we assume involuntary unemployment due
to a fixed nominal wage rate, then the aggregate supply is flatter
than the equilibrium Keynesian model. The slope of aggregate supply
in a Keynesian equilibrium model is equal to:

dp/dQ = (N1-Ll)/z(L2N1-L1N2)
On the other hand, the slope of aggregate supply in a fixed nominal
wage rate model is equal to:

dP/dQ = 1/zL2

(20) Actually, the demand side of the model depends on the supply
side as we explained in section two of this chapter. In this context
here, if we assume that the disequilibrium in the 1labor market
affects the demand side of the economy, then we have the
disequilibrium model, as this has been analyzed by Malinvaud(1977).
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The above is less than the slope of aggregate supply in a Keynesian
equilibrium model. Second, indirect supply management policies that
aim at the labor supply have no effect on the supply of output and
therefore this type of policy has no real effect. This is contrary to
what we concluded for the classical model. In a classical world,
government intervention on the labor supply had always a real effect
as this was analyzed in section 3.2. Third, all demand management
Policies are more effective in 2 Keynesian framework with a fixed
nominal wage rate than in a Keynesian equilibrium model. This is
because the existence of involuntary unemployment resulis to a higher
real effect and a smaller nominal effect, i.e., higher output effect
and lower price effect. Fourth, direct government intervention on
the supply side has a real effect as long as the aggregate supply has
a positive slope. However, it is quite possible that private 1labor
employment does not depend on the prize level. A higher price level
may not increase employment because firms cannot sell, i.e., Keynes’
argument of effective demand. In this case, supply side policies are

ineffective but government intervention on the demand side is very

effective,

Conclusions

The distinction between direct and indirect government
intervention has been showm to have a number of implications for the
theory of macroeconomic policy. First, it was shown that the
multiplier effect may not be the same for each type of government
expenditures. The indirect expenditures multiplier may be less than
the direct expenditures multiplier. The former depends upon
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individuals’® reactions to government expenditures. Second, supply
side policies, direct or indirect are more effective in periods of
stagflation while demand-side policies are more effective in periods
of recession. Third, all types of government intzrvention increase
pPrivate output with the orly exception of direct government
intervention on the supply-side. Direct supply management policies

decrease the relative importance of private production.

Fourth, we argued that what is more important is not the level of
government expenditures bhut the structure of these expenditures in
terms of direct or indirect spending and supply or demand oriented
spending. It might well be the case that the current structure and
not the 1level of government expenditures is not the best for
macroeconomic policy purposes as these are measured in terms of their

effectiveness on unemployment, inflation and economic growth,

Fifth, the «c¢lassification of economic policies presented in
chapter three was analyzed in terms of four macroeconomic models: a
fixed real wage rate model, a classical model, an equilibrium
Keynesian model and nominal wage rate rigidity model. The basic
conclusion common to all four models is that some types of policies
under different assumptions may not be effective but in under the
same assumptions government intervention may be effective (have a

real effect) if some other policies are implemented.
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APPENDIX

The Relationship between the Price Level, Real Profits and

Private Labor Demand

An extensive microeconomic foundation of the model presented in

the second section of this chapter is given in The Microeconomics of

Capitalism, by John Broom. The main idea is the following.
Production takes place with the use of labor power and means of
production (tools, raw materials, land, etc.). However, in one good
economy, consumption goods and means of production consist of the
Same aggregate commodity. Think of it as corn that can be used for

consumption and production.

Capitalists organize production using as means of production the
one aggregate commodity which was produced in previous period or
periods. An increase in the current price leaves the real wage rate

unchanged but it decreases the cost of the means of production used

to produce current output:

Pr = Q - (w/p)L - MP/P

vherea

Pr : Real Profits

O

Real Private Output

W : Nominal Wage Rate

P : Price Index

L : Private Labor Employment

MP : Nominal Value of Means of Production

or

Pr = Z(L) - kL - MP/P

- 169 ~



For a given labor employment an increase in the current price level
decreases profits by decreasing the real cost of the means of
production. However, an increase in profits will increase 1labor
demand because now more can be made per unit of labor power. Of
course, it is assumed that firms price their output in a way that the

value of the average product of labor is higher than the nominal wage

rate, or:
P(Q/L) = jw where j>1
or
Q/L = j(w/P) = jk
or

Q = kjL

Given that profits are equal to

Pxr = Q - (w/P)L - MP/P
or

Pr = kjL ~ XL - MP/P
Solving for L we obtain:
L = 1/k(3j-1)Pr + 1/k(j-1)MP/P

Differentiate L with respect to Pr we get:

dL/dPr = 1/k(j-1) > 0

Thus, an increase in profits increases private labor emplcyment.

B
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PART II : AN ECONOMETRIC MODEL FOR POLICY ANALYSIS

In this part we "develop a small econometric model, which
emphasizes the direct state economic activities in both the demand
and the supply side of the economy. The state variables depend on
two types of economic variables: policy and non-policy variables.
The theoretical macroeconometric mocdel is developed in the first
three chapters of thisg part. Chapter nine summarizes the
behavioural and technical relations of the model. In the same
chapter we also add the identities and the equilibrium relations
which complete the model. In chapter ten we give the estimation
results using the Canadian experience of the first quarter of 1971
to the first quarter of 1987. The last chapter analyses the
simulation results and it provides some policy experiments using

alternative state economic activities.

We should notice that part II differs from part I in a number
of ways. First, in part I a theoretical model was developed and
therefore less equations and variables were used and more
restrictive assumptions were applied, which is common when we
analyze macroeconomics from a theoretical point of view. Second,
in part II a monetary sector is included to complete +the
macroeconometric model. The monetary-financial sector was not
included in part I. Third, the macroeconometric model of this part
was developed as a pPrototype to show the role of direct government
intervention. Our bpurpose was not to develop a detailed model

neither for the private nor for the public sector.
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CHAPTER SIX

AGGREGATE DEMAND

Introduction

The analysis of the demand side of the economy has been well
developed. This is true not only for macroeconomic theory but for
macroeconometric models as well. The influence of Keynesian
economics previously mentioned was the principal reason for this
bias towards the demand side of the economy. In this section we
present a standard aggregate demand model. We assume that the
economy consists of two sectors, the private and the public
sector. The aggregate demand includes a consumption function and
an investment function for both sectors. It also includes the
aggregate net demand for foreign goods, which is defined as

imports minus exports of goods and services,

1. Private Consumption

The aggregate demand for current goods and services (the
aggregate consumption function) by the pPrivate sector is one of
the least controversial issues in macroeconomic theory. Since
Keynes first presented his theory on consumption in 1936, a number
of developments have resolved the controversies over the
consumption function.(l) Private aggregate demand for current
{l) A survey of these developments is provided by Fexrber(1973).
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goods and services is a function of national income and total
Private wealth.(2) National income can be broken down in terms of
wages and profits, the latter including interest pPayments. This
distinction is very important for macroeconomic policy because it
assumes that the marginal propensity to consume is greater out of
wage—income than profit-income. (3) Demand management macroeconomic
policies should take these differences into account because income

distribution policies canrn boost aggregate demand for current goods

and services.

Profits are defined as a residual from national income after
subtracting total wages. This is an operational definition and
does not imply that profits are determined in such a manner. The
proportions of profits spent for current consumption is low
whereas for wages it is high.(4) If national income is constant,
an increase in profits would imply a decrease in total wages. The
result will be a decrease in current consumption of goods and

services. Cn the other hand, if national income increases, as is

(2) B. Friedman(1978) has defined wealth as the sum of capital
stock, money, and government bonds. Barro(1974) argues that bonds
should not be included as part of wealth because they are paid out
of future taxes. In our empirical analysis we use the definition
provided by B. Friedman on the basis of the same arguments
provided by B. Friedman(1978, p. 610, fn 20).

(3) Kaldor(1956) made this argument explicitly in an income
distribution model, which is +the practice in many econometric
models. Tinbergen's and Klein’'s models use this distinction as
well. Kalecki{1944) has suggested that effective demand can be
increased(decreased) by redistributing income from higher(lower)
classes to lower(higher) classes.

(4) This is the conclusion of radical economic analysis. For
example, Erdos(1982, p. 216) writes: "'In the model of
Capitalism....surplus value is composed of two parts: the personal
consumption of capitalists(and of course of landlords) as well as
of accumulation....The major part of surplus value is accumulation
of fixed capital’’ Note that at the aggregate level surplus value
is equal to the mass of profits.
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the case in the real world, the proportion of income spent on
current goods and services may decrease, if this income increase
favours a distribution away from total wages. However, if total
wages remain constant and profits increase, total consumption will

increase but the average propensity to consume will decrease.

Total wages, on the other hand, have undoubtedly a positive
effect on the level of consumption. Nevertheless, in the short-
run, an increase in wages may not increase consumption in the same
proportion. In the long-run when the short-run effects of the
increase have been eased off, the additional wage-income is
expected to be spent on current goods and services. In other
words, the short-run marginal propensity to consume out of wage-
income is low because workers may need time to adjust their
lifestyle to higher consumption levels.(5) In the long-run the
marginal propensity to consume out of wage-income will be higher.
In this coptext, it will be interesting to see whether the
classical assumption, which implies that all wage-income is spent
on current goods and services, is valid or not. If it is valid, it
would result in a long-run marginal propensity to consume out of

wage—income close to one. (6)

{5) The argument of slow adjustment has been made by Brown(1952).
Friedman's(1957) distinction between temporary and permanent
increases or decreases in income is relevant as well. An increase
in wages may be taken in the short-run as a temporary gain and
thus may be saved. In the long-run, these gains, if they remain,
become part of the usual(permanent) income, which is used to
increase consumption.

{6) The classical economists, Smith, Ricardo, and Marx, all
assumed that the wage rate is set equal to a historically
deteruined subsistence level, which implies that all savings come
from non—-wage income,
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PRy

Other economic and non-economic variables have been used in the
theoretical and empirical analysis of the aggregate consumption
function. Economic variables such as the interest rate and other
prices have been used in the empirical estimates of the demand
functions.(7) The rate of interest is not included here because
interest payments by definition are part of profits. The latter is
included as one of the determinants of private consumption. Human
wealth may also be included but its effect can be explained by

income since human wealth is highly correlated with it.

At the aggregate level, the argument that individuals are not
free from money illusion or the fact that their expectations are
not perfect makes the inflation rate a potential explanatory
variable. Deaton(1977) included the inflation rate in the
consumption function because consumers lack information on the
movement of relative prices. Thus, when the Price of an item that
the particular consumer buys increases due to an increase in the
overall price level, the individual might take it as a change in
its relative price and thus decreases his consumption of it.(8)
Even though this explanation can explain once-~and-for-all
increases in the pPrice 1level, it cannot be used in cases of
continuous inflation becausge consumers would learn that a
particular price might increase due to a rise in the over-all

price level. An alternative explanation can be given through the

(7) Wright(1967) and Weber(1970) provide an empirical support for
the interest rate.

(8) A distinction should be made between anticipated and
unanticipated inflation rate, bu%, as Koskela and Viren(1985) have
demonstrated, both factors affect consumption with almost equal
importance, Thus, if we use the current rate of inflation, we can

capture both effects, i.e., the anticipated and the "surprise’
effects.
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income effect, which is caused by inflation. An increase in the
inflation rate redistributes real income from wage earners to
profit earners.(9) Assuming that the marginal Propensity to
consume out of wage income is higher than out of profit income,
this redistribution will decrease total private demand. Another
explanation is given by Eckstein(1983, P. 21-22). He argued that
an increase in inflation might ' “accelerate spending’ ‘', but
consumers and business might decrease spending because of bigher
interest rates and an increase in uncertainty. Barsky(1986) argued

that an increase in uncertainty reduces current consumption.

To sum up private consumption(CP) depends upon total wages(W),
total profits{PRO), national wealth(Vv), and the inflation

rate(PGR):

CP = C(W PRO, vV, PGR})

+ + + -

The sign under each variable shows the direction (positive or
negative) of the effect of the explanatory variables on the

dependent variable.

We should note here that in chapter three we argued that
indirect demand management policies can be used to affect total
aggregate demand through its effect on private demand. Polic,
making of this type requires that the above structure of the
consumption function is known. Then, government policy includes
the use of policy instruments such as taxes, money supply,

t9) We make the assumption that wages cannot keep up with the
inflation, which by the way was not the case in most countries in
the 1970s.
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interest rate, etc., to affect the level of wages, profits,

inflation and wealth, which are the determinants of Private

consumption.

2. Government Consumption

level of development of the economy. The state—of—the~economy
variables are related to policy-makers"’ concerns. It is this
aspect of state consumption which ig of interest as 3 direct

demand management policy. The concern on the macroeconomic

the fact that the government has g "‘policy reaction function’’ to
the macroecononmic situation.(lZ) Thus its expenditures should

respond to economic indicators chosen by the government as itg

priorities.(13) (14)

Fel'dman in 1930's. @migs model has been neglected and .only
Domar(1957) Praised its merits. Later all econometric models have
used this distinction of aggregate expenditures.

{(12) By a " ‘policy reaction function'’ is meant that governments
actively respond to prevent and cure economic Problems using
whatever instrument they have at their disposai. Thus, government
activities are or should be conditional on the state of the
economy, i.e., boom, recession, depression and stagflation,

(13) The inclusion of 2 policy reaction function into
Mmacroeconometric models has been evaluated favorably by Mosley and
Crackne11(1984)

(14) Controversies over the state of the economy are not as
serious as the ones over the appropriate indicators. Conservative



However, this response is not free from constraints. Government
expenditures cannot fluctuate above or below a certain limit which
is set by the 1level of expenditures of previous periods.
Brown(1952) has made a similar argument, but one related to
private aggregate expenditures. He assumed that individuals are
changing their consumption pattern very slowly. This argument was
made to justify the inclusion of lagged private expenditures into
aggregate consumption, which can apply to state expenditures as
well. The modern power structure of society is such that all
interest groups may influence government policy decisions.({15)
Thus, dramatic changes in government expenditures may instigate
tremendous social pressures which undermine the credibility of the
government itself. This implies that once a certain level of
government consumption has been reached, it is very difficult to
have dramatic decreases or increases nc matter what the state of
the economy is. This argument is more appropriate for a short
period of time. This sluggish response or persistence of
government consumption justifies the use of the previous period’s

consumption level.

Government consumption can be used as a substitute for private

aggregate consumption and this has been the Keynesian prescription

governments might use +the inflation rate while Liberals the
unemployment rate or a combination of both but with different
emphasis. The interest rate may also be used as an indicator. In
B.M. Friedman’'s(1975) terminology these variables arxe called
intermediate targets.

(15) The development of the new field in the literature of public
economics of public choice has emphasized the role of interest-
groups. An appraisal and an empixical verification is given by
Mueller and Murell(1985). The persistent government growth, which
is the main arqument of Wagner's law, has been analyzed by many
studies: see the essay by Vatter and Walker(1986).
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in the event of a relatively weak aggregate demand. This can
create an economic crisis which is demand-initiated. Government
can and has prevented this type of economic crisis by acting
directly on the source of the problem. It can increase government
expenditures in order to compensate the decrease in private
consumption. If private demand is below its long-run trend, then
the government can respond by increasing its spending on current
final goods and services.(15) If it is above this trend, then
government expenditures should decrease relative to their own
level. In this way government expenditures are used to stabilize
national aggregate demand. This is the substance of direct demand
management policies. Thus, if government expenditures are used to
stabilize the total aggregate demand, they should be negatively
‘related to the relative level of private aggregate demand,
relative to total aggregate demand. The higher the private

demand, the less becomes the need for substitution with government

consumption.

Government consumption has also been used as an indirect
instrument for supply-managed policies, even though this type of
policy can be second best in its efficiency and effectiveness as
was explained in chapter four. However, its wide use by policy-
makers makes government expenditures dependent on supply—-side

considerations and this has to be taken into account in empirical

(15) What the govermnment does with this excess supply that buys is
irrelevant., It can simply destroy it or store it for future
consumption. The problem government faces in this case is similar
to the ome faced by the marketing boards, i.e., they have to

determine the long-run value of the denand they face so they can
stabilize the short-run by storing or selling.
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research.(16) If the private sector is unable to utilize fully
resources including capital and labor, then the government can
increase its aggregate demand and thus anticipate an increase in
capital and labor utilization.(17) This differs from the previous
case in the sense that government expenditures respond to an
economic crisis initiated by the supply-side while the aggregate
private demand has not changed with respect to its recent trend.
The capacity utilization rate and/or the unemployment rate can be

used to explain this type of government consumption behaviour.

Government expenditures are restricted by government revenue.
Taxes cannot be raised continuously and thus act as a constraint
on expanded government spending. In order to take into account
this constraint, the public deficit is included as a determining
factor of the public sector’s expenditures on current goods and
services. The public deficit has been the concern of many
governments in the advanced capitalist countries. Austerity
measures to limit public spending have been the policy objective
of many governments in the last few years. It is important here
to distinguish between government expenditures, as they appear in
national income statistics, and government consumption, which is
used in this work. The public deficit is defined as the
statistical definition of government expenditures, which include

wages and salaries as well as transfer payments, minus total

(16) This is more true for the 1970s and 1980s when it appears
that the world economies were experiencing supply shocks and the
policy-makers responded with the 'good’ old policies of demand
management. :

(17) This is similar to the concept of actual and potential
output. Kuh(1966) discusses some of the problems associated with
the measurement of potential output.
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government revenue raised through taxes and other means. In this
context, by definition an increase in statistical government
expenditures will increase the deficit, if revenue remains
constant. However, we define government consumption similarly to
the concept of private consumption. It includes only those
government expenditures which are spent on final goods and
services. Now, an increase in the deficit, for whatever reason,

may initiate a government action to decrease government

consumption.

As in the case of private consumption, the inflation rate is
expected to play a réle but one which has an opposite effect.
State consumption cannot be affected by the inflation rate in the
same way that private expenditures are affected. An increase in
the inflation rate may increase government expenditures for two
reasons: firstly, state consumption has a very 1low price
elasticity of demand, at least in the short run. A low elasticity
makes the price effect (an increase in the inflation rate) very
small. Thus, as prices go up, the quantity of goods demanded by

the government may go down, but total expenditures increase.

The theory of bureaucracy can be used to explain the low price
elasticity of government expenditures. The reason is that
bureaucrats spend public money, without encountering the same
constraints as private individuals and thus they respond
differently to price changes. In addition, government departments
are interested in providing specific Programs. An increase in the
cost of these programs will usually increase the money allocated
to these specific programs. Bureaucrats maximize the budget of
their department because this increases their pPrestige and
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consolidates their position. Then, an inflationary period is a
good opportunity for them to overstate the real erosion of their
budget by arguing that the prices they face increased more than
the national average. The result will be a real increase in the
funds allocated for their department. Another and more important
explanation is that the types of goods government buys, such as

military goods, have low demand price elasticity.

Secondly, a higher inflation rate in the overall economy
affects adversely the lower income classes, who are wage earners.
There are a number of reasons to explain why inflation might be a
burden for the low income classes. First, money illusion decreases
the real wage rate. Second, even in the absence of money illusion,
low income people have very little power to resist the erosion of
their real wage rate. Third, even if we assume that workers are
unionized and therefore they have the power to impose their
demands, the fact that wages are set by contracts implies that an
increase in inflation decreases real wages. An empirical
verification of who gains and who losses from inflation is given
by Minarik(1978). The ercsion of the real wage due to inflation
increases the number of people that join the ranks of those that
are below the poverty 1line. In a welfare society this would
increase both direct and indirect government expenditures.(18)
Even though both effects are important, the first one is expected
to be the dominant reason, which explains the positive relation

(18) It is only the direct government expenditures which
constitute a part of government consumption that is of importance
in this context. Such expenditures will include the provision of
free or low housing to the poor, health care, welfare services,
counselling sexvices. Indirect government expenditures are
transfers of income through the welfare provisionms.
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between the inflation rate and government consumption. This
results from the definition of government consumption used here.
Expenditures on welfare are mostly transfers of income, which are

not included in our definition of goveinment consumption.

The unemployment rate (low capital utilization) and government
deficit as determinants of state consumption are related to
policy-makers’ concerns. It is this part of state consumption that
is used &s a direct demand management policy. But as we stated
above, a great portion of government expenditures does not depend
on economic policy concerns only or on economic variables in
general. (19) For example, the level of national income and its
rate of growth have necessitated an expansion of government
expenditures. Thus, they should explain some of the changes in
the aggregate public consumption. As income rises and society
becomes wealthier, more income can be commanded by.the government.
As in the case of private consumption, the level of development of
the economy can be used to explain the increase in government
spending. Both the development level and national income explain
that part of government expenditures which can be considered

independent of the short~run state of the economy .

The government consumption(CS) then depends on the level of
income(Y), the unemployment rate(UR), the 1level of private

aggregate demand(CP), the inflation rate(PGR), and the government

(19) Wagner(1883) and Peacock-Wiseman(1961) argue that government
expenditures depend upon the level of society’'s development. The
latter study has suggested non—economic effects such as the two
World Wars, which overshoot government expenditures, which never
returned to their previous peace-time level. This is the so-called
‘displacement effect’.
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deficit(D):

€Cs = CS(Y, UR, CP, PGR, D)

+ o+ - + -

Unemployment, inflation, private level of consumption, and the
deficit are all indicators of the performance of the economy and
affect the decisions of policv-makers in setting the level of
state consumption. It is these variables to which policy-makers
respond with a direct demand management policy, such as state

consumption.,

3. Private Investment

Unlike consumption, investment is an unsettled issue in
economic literature. The classical and neoclassical argument which
pProposes that investment depends on the interest rate, i.e., the
opportunity cost to invest, has not performed very well in
empirical tests.(20) Instead, other variables such as output,
capital utilization ratios, profits, availability of finance, and
replacement requirements have been used to explain the investment
behaviour of the private sector. (21) The findings have not been

encouraging and the aggregate investment of the private sector

(20) Even on theoretical grounds, Sandmo(1970) has shown that the
interest rate fails to explain investment in the long—-run using a
neoclassical model.

(21) See Jorgenson(1971) for a survey on the determinants of
investment function. Meyer and Kuh(1957) tested a number of
potential explanatory variables. Their conclusion was that the
effect of some variables was conditional on the state of the
economy, i.e., recovery, recession, and boom periods.
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remains a controversial issue.(22)

After all, Keynes might have been right when he relied on
"animal spirits’ to explain investment, a variable which hardly
can be quantified or even described. However, private investment
does depend on profits, particularly expected profits, which is
the wultimate goal of any capitalist({investor).(23) Profit
maximization as a behavioural assumption of capitalist production
has more adherents than detractors.(24) The argument in support of
profit maximization is straightforward. Capitalists use money to
buy capital and labor to produce goods and services in order to
sell them at a value higher than the original amount of money used
in the production process. If the end result is not profit, then
there is no apparent reason to invest the money in the first
place. The amount of capital to employ would depend upon the
amount of profit expected. Any change in the capital stock is by
definition investment. Thus, the amount of investment depends upon
the expected level of profit. If profits have not performed well
in econometric studies, then the definition used for profits is
inappropriate to explain the relation of profit and investment.
Actually, it has been argued that national income statistics are

inappropriate to calculate the rate of profit. (25)

(22) See Abel and Blanchard(1986).

(23) Profits include interest payments. For a similar argument and
the problems of calculating the profit rate, see Amsdem(1981).
(24) Alternative theories are those of sales maximization,
satisficing and entry prevention. No matter how persuasive these
theories are and how much empirical support they command, I think
they fail on logical grounds. For example, how can one explain the
goal of entry prevention or sales maximization or satisficing
without associating it with profits at least in the long run?
Alternative theories of the firm are surveyed by Machlup(1967).
(25) This point has been made explicitly by Asimakopulos(1984).
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We have argued in the previous section that a great portion of
profits is used for capital accumulat.on, that is investment, and
a very low proportion for consumption. If this is valid, then the
profit coefficient in the investment function is restricted to
being ncot only positive and between zero and one but also to have
a value very close to one at least in the long-~term period. The
reason is very simple. If all profits are invested, then the

marginal propensity to invest out of profits should not be

statistically different from cne.

Another variable which is claimed .to affect the 1level of
investment is the st-ock of capital already existing in the
economy . The higher the capital stock, the less investment is
required. Thus, there is a negative relation between the stock of
capital and the 1level of investment. An increasing amount of
capital expansion in the production pProcess needs an increasing
amount of profit to maintain the same amount of return on the
invested capital. We can use the ratio of fixed capital to total
capital(Q) used in the production Process to show the effect of

capital accumulation on the level of new investment. (26)

Demand-side considerations should be taken into account as
well. If demand fails to absorb total supply, an underutilization
of existing capital is the short-run effect. As demand increases,
new investment is not expected to increase until a normal level of
utilization of the existing capital occurs. Thus, the capacity
utilization zrate should be another explanatory variable in the

(26) The definition of total capital used here is different from
conventional approaches. Total capital is the sum of wage fund and
fixed capital. It is the money spent in the production process.
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demand for capital goods. However, it is expected that the demand
effects should be reflected by the profit levels. A sluggish
aggregate demand will decrease profits and thus will decrease

investment.

Another important element of the investment function is its
cyclical behaviour from period to period. Periods of high build-up
of capital goods are followed by periods of decreasing investment.
Thus, investment from previous periods affects current investment.
This effect can be explained by including lags in the investment

function.

Thus, our private investment function will depend upon the mass
or the rate of profit(PRO) and the relative capital intensity

ratio(Q):

IP = I(PRO, Q )

+ —

The higher the rate of profit or the mass of profits, the higher
will be the investment which is explained by the positive sign
under the correspondent variable. On the other hand, the higher
the capital intensity of production, the lower will be the amount

of investment.

4. Government Investment

Public investment has a long history of being the most
important state economic activity. Investment in infrastructure
has been the concern of ancient as well as modern states. There
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dre many reasons that can explain public investment but the profit
motive is not included on this 1list. Contrary to the private
sector’s investment behaviour, the public sector does not invest

to maximize profits. This is true for public enterprises as

well, (27)

As in the «case with government consumption, government
investment also depends upon two types of wvariables. Firstly,
there are the variables which are independent of the policy
concerns. Secondly, we have the variables that describe the state
of the economy and affect the variability of state investment at
least in the short-run. In the former group belong such economic
variables as the stock of public capital, +the society’'s
development level, and the level of income. The latter group can
include the unemployment rate, the capacity utilization rate, and

the level of private investment. (28)(29)

One of the fundamental state economic activities has been the
build-up of social capital or infrastructure. Ancient states, such
as the Chinese, Persian, and the Egyptian, are known for making
huge investment in social capital which included public utilities

(water supply), dams, roads, and public buildings. Thus, public

{27) The objectives of public enterprises are numerous but profit
maximization is not in the 1ist of the main objectives. These
objectives are discussed by Mitnick(1980) and Baumol(1980)

(28) The two types of variables are not independent from each
other and can be defined as such only in a short period of time.
Policy-makers do care about the level of development as we have
discussed in the third chapter.

(29) Policy-makers respond to these variables as the deviation of
the trend level from the actual level increases. Thus, depending
on the phase of the business cycle, policy-makers may use the
government investment to minimize the deviation of the actual
value from the trend value.
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investment is positively related to the need to build up social
capital. Variations in this type of need are not easily
quantifiable. It depends on both economic and non-economic
factors. The wealth of society is the most important economic
factor but may not be sufficient. Non-economic factors, such as
the personality and the aspirations of government (rulers), might
be more importzat than the level of development in explaining the

level of public investment.

The level of development makes the building of a country’'s
infrastructure and prestige more affordable and thus affects
positively public investment. On the other hand, how advanced the
country is or how rapidly it grows affects public investment for
other reasons as well. As the development process speeds up, the
nheed for social goods such as roads, parks, and bridges increases.
Goods that were once considered luxuries are now within the budget

of the national economy.

Wealth, which indicates +the level of development of a
particular country, is an important determinant of state
investment. As wealth increases, more can be spent on public
goods. This creates a pressure on government to supply these
goods, which in turn increases the investment in state industries.
Wealth is a non-policy determinant of public investment, even
though it is related to the state of the economy. The relation
between wealth and state investment as a macroeconomic policy is
negative. If the economy is growing (wealth increases), then the
government needs not to intervene, which implies that it restricts
state investment. Thus, wealth can have a positive or a negative
effect on state investment.
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We expect that the positive effect will usually dominate for
two reasons. First, as wealth increases, the need for public
goods is more acute than the need to stabilize the overall
national investment. Second, even if government attempts +to
substitute private investment for public investment, which would
imply a negative relation between private and public investment,
the relation between wealth and state investment can still be
positive because the 1latter can be used to increase wealth
independently of the level of private investment. In many advanced
capitalist countries, state investment is well planned to serve
the long-run economic development of the country. This can only
be demonstrated by empirical research, which can verify whether
Private investment is significant as an explanatory variable,
which would imply a negative relation with public investment. 2
positive relation would be implied if ©public investment

accommodates private investment.

The unemployment rate can also be included in the equation of
state investment. An increase in the number of people without jobs
increases the pressure on government +to provide alternative
employment opportunities through public projects. This positive
relation between unemployment and state investment is questionable
because government policies towards unemployment have been demand-
side or indirect supply-side policies instead of direct-supply
management policies. The influence of Keynesian economics affects
the type of policies to be applied to cure unemployment, even
though they are not considered first best. However, this issuwe can

be only resolved empirically.
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The ecuation of state investment(IS) is expected to depend on
the level of private investment(IP), naticnal wealth(V), and the

unemployment rate(UR):

IS = IS(IP, V, UR)

2+ o+

The question mark indicate the fact that the effect of private
investment on state investment caznot be determined on theoretical

grounds.

In the above specification, we abstract from the lagged
dependent variable but-it should be included, as was the case for
private investment. State investment is a dynamic relation and it
takes time for its full effect to be applied. There are three
stages in the process of public investment that make it a dynamic
relation. The first stage is to identify the need for public
investment. Second, there is the decision stage, which might
involve a lot of time and include such activities as lobbying by
particular interest groups, the decision of the senior
bureaucrats, the decision of government, and the approval of
Parliament. The third stage is the funding and implementation of
the project. All these stages take time, which justifies the use
of lagged variables in the state investment function. Another
explanation is that investment-in-progress has an efifect that goes

beyond one period.
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5. Net Foreigm Demand

There are very few countries in the world that can claim
economic independence. These countries that are open to
international trade face an additional constraint in their
macropolicy design, which comes from the balance of trade. The
balance of trade is the net aggregate demand for domestic goods
and services by foreign residents. The increasing importance of
foreign trade, along with the instability of the international
menetary arrangements, has created the need for an international
institution to play the same role that governments play at the
national level. The institutional change from fixed to flexible
exchange rate has changed the role that policy-makers can play for

exchange rate management.

National governments, however, can affect the net demand for
domestic commodities by changing the relative prices of domestic
goods, which is possible by changing only one price, i.e., the
Price of the national currency. Direct measures can be envisaged
but they have not been proven effective. Government can reduce its
demand for foreign goods by purchasing from domestic production,
but this is not always possible if domestic production is not
sufficient or, even worse, nonexistent. Governments can
substitute imports with domestic Production but it might result to
inefficient allocation of resources. Indirect measures, such as

export subsidies, can also affect the net foreign demand.

The net demand for domestic goods and services is equal to

total demand for domestic goods minus the demand for foreign goods

- 192 -



by domestic residents. To explain the net demand, we have to

explain its two components: exports and imports.

Exports depend upon the level of income of the countries that
trade with the national economy. An increase in foreign income is
expected to increase total foreign demand for domestic goods.
Bnother important factor is the prices of domestic goods. The law
of the negative sloping demand function is even more applicable at
the international level. Very few countries can charge a higher
price for their exports without experiencing a falling demand,
which might be so strong as to decrease the overall revenue. 1In
other words, the price elasticity should be larger for traded than

non—traded commodities.

Imports depend positively on domestic income and negatively on
the prices of imports. In both exports and imports, the exchange
rate should play an important role because it affects all the
pric. s of goods that are imported and exported. The effect of the
exchange rate on the net foreign demand can either be positive or
negative. The whole Iliterature on devaluation has stressed the
fact that devaluation may not improve, as is expected, the balance

of trade.(30)

A distinction between short and long-run is important in
analyzing the effects of devaluation on the balance of trade. In
the short-run, devaluation might deteriorate the balance of trade
because imports have already been ordered and are being paid in
foreign exchange while exports respond with lag to the lower

(30) For a survey of the theories of current account models, see
Krueger (1983, ch. 3 and 4).
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price. In the long run, however, the price effect (exchange rate)
will induce higher exports and lower imports. Both result to an
improvement in the balance of trade. Thus, devaluation results in

a J-type effect by first decreasing the balance of trade and,

then, increasing it.

Exports(E) will depend on the foreign output{YF), the price of

exports(PE), and the exchange rate(ER):

E = E(YF, PE, ER)

+ =+

Imports(IM) will depend on domestic income(Y), the price of

imports(PIM), and the exchange rate(ER):

IM = IM(Y, PIM, ER)
+ - -
Both the price of exports and imports are expressed in terms of
domestic units. The exchange rate is the value of one unit of the

foreign currency in terms of units of the domestic currency.

Conclusions

The distinction between direct and indirect government economic
activities have been the main consideration in modelling the
demand side of the macroeconomy. In this chapter, an attempt was
made to contribute to the specification of state consumption and
state investment. Both state economic variables depend on two
types of variables. The most important of them for our purpose
here(policy analysis) are the economic variables, which describe
the short—run state of the economy, which is what policy-makers
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operate upon. The other variables describe non-policy concerns in

the short-run and therefore are not of concern here,
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CHAPTER SEVEN

AGGREGATE SUPPLY

"I expect to see the state ... taking an
ever greater iesponsibility for directly

organizing investment'’ (J.M. Keynes) (1)

Introduction

The tradition in macroeconomic policy is to model explicitly
and extensively the aggregate demand side, including government
demand. The aggregate Supply side has received less attention even
though in the last few years economic literature is flooded with
so-called supply-side economics. As a direct result of the
Keynesian influence, the earlier models of Tinbergen{1952) and
Klein—-Goldberger(1955) were demand models. (2) Supply did not play
an important role in determining the level of output. It was
shown in chapter three that this is true only under certain
conditions. Later models have included an explicit specification
of the supply side. In most cases this has been the result of
applying neoclassical microeconomics to macroeconomics, i.e., an
aggregate production function, a derived demand for the labor
function (which is the solution to a profit maximization problem)
and finally, a labor supply function derived from a substitution

of leisure and work, or wage formation assumptions. Less

(1) Keynes(1936, p. 164)

(2) As the opening quotation states, Keynes' view was more for
direct supply policies. The Klein-Goldberger(1955) model had a
supply side(production function) but this was to determine the
level of employment. The level of output was demand-determined.
Tinbergen(1952) had no supply side at all. However, his 1939
model had what he called a "supply or price equations’ for goods
and services; see Bodkin, et. al. (manuscript, ch. 2).
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aggregated models use supply and demand functions and technical
relations which differ for each sector of the aconomy or between
various industries. However, I know of no model that makes the
distinction between private and state aggregate supply. This
distinction is the fundamental contribution of this chapter in the
practice of macromodels, in general, and modelling the government
sector, in particular. This distinction is very important not only
for finding solutions to current economic problems, but also for
explaining better the economic fluctuations in the period after

the Second World War. (3)

There are many reasons which can explain the asymmetric
treatment of supply side relative to demand side. Apart from the
influence of Keynesian economics, which was very important, there
are other reasons as well that are related to the nature of the
supply side compared to the demand side. Direct supply management
macropolicies may undermine the existence of the capitalist system
itself, i.e., the private production of goods and services and
their exchange for profits. Keynesian(demand-management) policies
do not impede private production; on the contrary, they promote
it. It is more lucrative for the private sector to have the
government as its buyer.(4) Thus, an increasing government role in
the demand side of the economy is not sufficient to abolish or to
constrain the private mode of production. At the limit, government
can consume(purchase) all the national product, but still the

(3) This period is marked by systematic government intervention in
both the demand and the supply side of the economy.

(4) Hunt and Sherman(1981) discuss the role of government
purchases in pp. 529-539. Sweezy(1942, 1970) was the first to
stress the importance of ‘waste’ and government purchases from the
private sector (pp. 308-311 and 343).
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Production of goods and services could be completely owned and

controlled by the private sector.

Direct supply management policies, i.e., public production of
goods and services, do not have the same effect on the private
mode of production. If it is +true ﬁhat an increase in direct
supply management policies ig imperative for capitalism s
existence, then a modern contradiction arises.(5) When public
production expands, private production may be curtailed. (6) We
assumed, however, that an increase in public production was
dictated by the needs of private production. Thus, what makes
Private production sustainable in the short-run (higher public
Production} may destroy it in the long-run. If the substitution of
public production for private production continues, then it is a
matter of time until we see the disappearance of the private mode
of production. However, there are limits as to how far government
Production can expand and it ig doubtful that it can substitute

for private production completely.(7) In any case this does not

(3) The ""old’’ contradiction is that between the need for capital
accumulation and the rate of profit. Capital accumulation requires
high profits but more capital accumulation decreases profits. The
rate of profit is defined as the pProduct of the rate of surplus
value and one minus the organic composition of capital. An
increase in capital accumulation increases the organic composition
of capital and decreases the rate of profit. Needless to say that
this has been a controversial issue not only on how to measure the
rate of profit but on its tendency to fall over long-run periods;
see Robinson(1942), Christiansen(1976), Hunt(1983), Blaug(1980,
PpP. 1-31), Lorangexr(1984), Nordhaus(1974), and Feldstein and
Summers{1977).

{6) Note that this is not necessarily true. If we have a rapidly
growing economy, both private and public production can grow at
the same time but the relative share of private production is
decreasing. .

{(7) These 1limits can be economic, political, ideological, or
social.
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make public production less important. (8)

In this chapter we develop the equations for private and state
labor demand, the supply of labor, the technical
relations(production functions) of both private and public output,
and finally the pricing relations for pPrivate and state product.
The pricing functions are included in the supply section because
supply~-side factors are taken to be more important than demand in

determining the level of prices for both sectors.

l. Private Labor Demand

The labor market is undoubtedly the most important market in an
advanced capitalist economy. Many theories have been advanced to
explain the function of the labor market and the factors that
influence its ‘equilibrium’.(9) Theories have been developed to
explain the demand for labor, the supply of labor, and through
their interaction, the ‘optimal’ wage rate, and the optimal labor
employed. In a capitalist economy, the demand for labor comes from
both the public and the private sector. The factors that influence
the decision of how much labor to employ might not be the same for
each sector. Actually, we postulate that they are not the same

and for macropolicy purposes that they should not be the same.

(8) It is important to note that government produces an output,
which is distributed free of charge but it is paid for through
general taxation. This has been called the socialization of
Private goods provision(Usher 1977). Government determines the
price, the quantity, and the quality of the type of goods
produced. However, not all public goods are provided this way,
e.g. electricity, or water supply.

{9) Killingsworth (1983) gives a survey of these theories.
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The theories advanced to explain the private demand for labor
can be distinguished between market-clearing and non-market-
clearing theories. In the first case(market-clearing), the wage
rate is the most important factor in determining the level of
labor demanded. (10} The theory advanced by the New Classical
school in macroeconomics makes the clearing assumption of the
labor market one of their core postulates. Monetarists accept the
clearing assumption of the labor market, but they are more careful
since they assume that not all unemployment is natural, at least
in the short-run. Market imperfections may create a divergence in

the short-run between the market—clearing quantity of labor and

the actual level of employment. (11)

Other factors have been advocated as determinants of private
labor demand besides the wage rate, such as the profit level (past
and expected), the state of aggregate demand side, the possibility
of realizing profits, and the trade unions.(12) Thus, the wage
rate is not the only factor responsible for ¢learing the labor
market, even though a lower wage rate might help bring equilibrium
in the presence of high unemployment. A continuous decrease in the
wage rate is not necessarily going to guarantee more employment if
Profits are not high enough, or if the realization of profits is

not possible, The whole 1literature in general disequilibrium

(10) This is true for the short-run. In the long-run the wage rate
will nct be the only determinant of labor demand. The level of
capital stock and technology plays an important role as well.
Technoloay and capital stock are taken as fixed in the short-run.
(11) M. Friedman in his 1968 article was careful to define the
Natural Rate of Unemployment in a way that is consistent with
various levels of unemployment, However, he does allow for short-
run disequilibrium in the labour market,

(12) Parsley(1980) discussed the role of trade unions and their
effect on the wage rate.
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relies primarily on the effects of a non-clearing market on
another market.(13) For example, if the goods market does not
clear, then even if the wage rate decreases, unemployment might
not decrease. Thus, the alleged high Wage rate was not the reason
for the high level of unemplovment. This is not to imply that a
high wage rate does not affect the employment decisions of the
private sector, but that othez factors might play a dominant role.

Thus, unemployment may persist even without "sticky’ wages.(14)

Profits affect the private demand for labor positively. Higher
profits imply higher capital accumulation and thus higher
investment, which means higher future employment (higher private
demand for labor). Over time, a higher mass of profits facilitate
the increase in employment, the decrease in unemployment, even
with higher wages. In other words, what matters is not the
absolute level of wages, but their relative value, relative to the
level of profits. Thus, we might have the apparent paradox of
wage rates moving procyclically, that is employment and wage rate
increases are positively correlated.(15) Then, when a negative
relation between employment and wages is to be derived, the mass
of profits or their expected changes should be held constant. (16)

The realization of profits, which depend on the state of the

(13) Contributions by Clower(1965), Patinkin(1965), and the
synthesis and extension by Barro and Grossman{(1971) are the most
important contributions to this literature.

(14) Sticky wages can be explained by the realistic assumption of
wage contracts. Azariadis(1975) and Fischer(1977) have used wage
contracts as their basic assumption to explain ‘sticky’ wages.
(15) This is one of the conclusions of the dgeneral disequilibrium
analysis '...disequilibrium analysis of the labor markets suggests
that real wages may move procyclically’' Barro and Grossman({1971,
P. 332), in Korliras and Thorn(1979). This conclusion was
empirically confirmed earlier by Bodkin(1969).

(16) An increase in expected profits will shift the Phillips curve
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aggregate demand, should also be held constant. As a matter of
fact, disequilibrium analysis emphasizes the effect of profit
realization (the goods market does not clear) on the labor market

{(kinked demand fox labor) and as a result the labor market does

not clear.(17)

The structure of aggregate demand is also a factor that should
be taken into account in determining the demand for labox. First,
a distinction should be made between those countries that are
relatively open economies and those that are relatively closed. In
the first case, total aggregate demand should be divided into
domestic demand and foreign demand. An increase in foreign demand
(an increase in exports) increases the demand for domestically
produced goods, which in turn increases the private demand for
labor. For some open economies, such as the Canadian economy, the

employment effect of exports is of important magnitude.

Due to Keynesian influence, the state demand for current and
future goods and services has been used as indirect employment
policy. The argument is that aggregate demand is not large enough
to bring ‘equilibrium’ in the 1labor market. The gap between the
private demand and the effective demand can be partly filled by an
increase in government expenditures. This has been the basic
policy prescription to the employment problem. Thus, we should
expect a negative relation between government expenditures and the

private demand for labor. a higher private demand for labor will

to the right, which would imply that at a given level of
unemployment a higher wage rate can be paid.
(17) The criginal contribution of Patinkin(1956, 1965) examined

the role of excess supply of commodities(nonrealization of
profits) on the labor market.
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require less government expenditures.

Another important aspect of the private demand for labor is its
relation to the level of unemployment. The New Classical School
and Monetarists have argued that the private demand for labor is
sufficient to accommodate all the workers willing to work at the
given wage rate. However, the natural rate of unemployment as
defined by M. Friedman(1968) is flexible and adjustable with any
level of unemployment.(18) Radicals, on the other hand, have been
arguing that the existence of unemployment is the result of the
private labor demand. This is the so-called reserve army of the
unemployed argument. It is this surplus labor which disciplines
workers in their demand for higher wage rates. Keynes was very
careful on this point and very sceptical about policies which
attempt to decrease the unemployment rate even below ten
percent.(19) A lower unemployment rate will increase the pressure
for higher wages, which undermine the private mode of production.
On the other hand, J. Robinson{(1979) has advocated that this
argument may not hold anymore because of trade unions, which are
able to force higher wages even at high levels of unemployment.
This is very critical for a macropolicy design, which intends to

increase private demand for 1labor as a means to lower

(18) Friedman argues that 'the natural rate of unemployment is the
level that would be ground out by the Walrasian system of general
equilibrium equations, provided there is imbedded in them the
actual structural characteristics of the labor and commodity
markets, including market imperfections, stochastic variability in
demands and supplies, the cost of gathering information about job
vacancies and labor availabilities, the cost of mobility, and so
on.’ All these reasons can be used to Justify any capitalist level
of unemployment as a natural level. '

(19) This point is discussed by Butchison(1977) and in Keynes'
1937 article.
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unemployment. If Joan Robinson is correct, then we might end up
with higher wages in the short run and loss of jobs in the long
run. This is because the higher demand for labor is absorbed
through the ability of workers to raise their wages. In the long
run, firms do pot replace retired workers with new workers but
substitute capital for labor instead. (20) However, there is doubt
that trade unions are capable of setting the wage level at their

own discretion, as we shall see in the labor supply section of

this chapter.

The private demand for labor(LDP) then depends on the Private
wage rate(WRP), profits(PRO), the foreign demand for domestic

goods(E), and the state aggregate demand(SC+SI):

LDP = LDP(WRP, PRO, E, SC+8I)

2. State Labor Demand

Our basic assumption throughout this work has been that state
economic activities do not aim at maximizing vrofits. Instead,
their purpose is to facilitate the normal operation of the private
sector. This is not to imply that their main purpose is only to
ensure the maximum profits possible for the owners of capital, but
also, at the same time, they have the gigantic task to ensure that

the values of the capitalist system such as private ownership of

(20) In the short-run firms can substitute capital for labor, if
trade unions cannot guarantee job security.
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the means of production are not undermined. (21) In other words,
the state’s role is to ensure profit maximization for the
capitalists, but at the same time not to undermine social
stability. Depending upon the nature of the problem, there are
many ways the state can ensure social stability. For example, if
unemployment is the problem, then public employment can be one
solution. Thus, what appears to be against the private mode of
production 1is actually a policy to ensure social stability,
because higher levels of unemployment could undermine the
acceptability of the system. Then, the level of unemployment
should explain part of state labor demand. However, the response
of state demand fer labor to the level of unemployment may not be
the same and depends very much upon the beliefs of policy

decision-makers regarding the allowable level of unemployment.

The growth of public employment cannot simply be explained by
the inability of the private sector to absorb excess supplies of
labor power. The increasing demand for publicly produced goods and
services have increased the government's demand for labor. (22)
Wagner’'s law states that higher levels of income jincrease the
demand for goods and services produced by the state. Thus, the
level of income is another determinant of the state’'s demand for

labor. As society’'s income rises, the demand for publicly

(21) The twofold character of the state’s social purposes is the
main reason why writers such as Poulantzas{1969, 1973) and
Miliband(1969) refer to the relative autonomy of the state from
social classes. They simply confuse the appearance for the
underlying causes. The state favours the needs of the system as a
whole, i.e., private ownership of the means of production, not an
individual capitalist.

(22) The government production of goods and services depend on
policy variables, such as unemployment but on non-policy variables
as well such as the level of wealth of a given society.
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Produced goods and services increases, which in turn increase the

demand for labor.

The distinction betﬁeen public and private goods is not a2 clear
cut one. All goods and services can be provided by either
sector.(23) Hence, the increasing role of public employment is not
explained simply by a higher income. The increasing role of state
production, and thus public employment, should be associated with
the inability or unwillingness of the pPrivate sector to undertake
or provide all the economic functions({services) of a modern
capitalist society. Public sector production did not simply take
over bankrupt or abandoned sectors of the economy but expanded
into areas where the Private sector was unable to contribute,
Thus, the state attempted to fill the gaps in the private sector,
thereby sustaining its overation. a good example is -
nationalization. There are many arguments concerning nationalized
firms, but one argument that has been underestimated is the fact
that the state, in most cases, nationalizes industries that are
going to fail. Why doesn‘t the state buy profitable industries?
This would be the case if the state really wanted to replace
private production with public production. (24) Nationalization
occurs because the state’'sg ‘duty’ is to guarantee the general
economic functioning of the capitalist system.(25) The appropriate

(23) It is common belief that services such as judicial should be
bProvided by the state because the private sector is unable to
‘Produce’ them. However, tne private sector can Provide these
services and make profits out of these. In the United States there
has been a private provision of judicial services; see Koepp(1986)
(24) In some LDCs nationalization has occurred for profit(revenue)
reasons, particularly the resource industries but in our work we
are concerned with the advanced capitalist countries.

(25) The theory of general equilibrium asserts that, when (n-1)
markets clear, then the nth market by Walras’ law will clear. For
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variable that might explain this type of state action is the rate

of profit.

As was the case with the private demand for labor, the state
demand for labor also depends upon the wage rate. The state wage
rate has been a controversial issue and is far from being
determined by supply and demand alone. In almost all the advanced
capitalist countries, public employees are well organized in trade
unions, and it is argued they are able to increase the wage rate
whenever possible. The downward inflexibility of the state wage
rate, then should be more acute than the private wage rate. The
wage fund is a big part of government expenditures and is the one
that is very difficult to reduce, at least in the short run. As a
matter of fact, the wages and employment in the public sector can
be positively related. A higher demand for workers in the public
sector can be the reason for higher wage settlements. This is the
result of the monopoly-monopsony elements in both the supply and

the demand side of the state labor maxrket. (26)

The private wage rate may affect the state labor demand in two
ways, directly and indirectly. First, the relative 1level of
private wage rate(relative to the state of the economy) can be

used as an indication of the ‘tightness’ of the private labor

our purposes here we can reverse the argument and say that if the
nth market doesn't clear, then the {n-1) markets will have
problems reaching a stable equilibrium. Then, the state’'s role is
to make sure that not only all markets clear but at the same time
the important markets are functioning.

(26) Freeman(1986, p. 61) has argued that 'In the private sector
it is commonly accepted...that one of the responses to union wage
effects is a reduction of employment...this is questionable for
the public sector because lobbying for higher budgets could raise
employment as well as wages. '
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because they hold the high wage rate respcnsible for the high
levels of unemployment in the Private sector. On the other hand, a
high wage rate might imply a shortage of labor. In this case,
bolicy-makers can decrease state employment in ordef to decrease
the tightness in the labor market. Second, the private wage rate
may affect negatively the state demand for labor through an
expected increase in the demand for higher state wages. This is
consistent with the argument that public employees set their wage
demands according to the private wage rate settlements. Another
argument that leads to the same result is that the state ig
willing to offer wages similar to the private sector’'s for two
reasons. First, they want to Preserve an equality betwsen the two
sectors and, second, they don’t. want to attract low quality

workers. In both cases they have to match the private sector's

offers,

To summarize, the state labor demand ( LDS) depends upon the
level of output(Y¥), the unemployment rate(UR), the level of

Profit(PRO), the state Wwage rate(WRS), and finally the private
wage rate(WRP):

ILDS = LDS(UR, Y, WRS, PRO, WRP)

+ +  ? - -

The effect of state wage rate cannot be determined on thecretical
grounds. It can be negative or pesitive depending on the

bargaining process and power of the state and trade unions.
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3. Labor Supply

The important distinction we have made throughout this analysis
between public and private is not applicable to labor supply. 1In
other words, in the model the supply of labor is not divided
between supply of labor to the state and to the private sector.
The reason is that individuals who supply labor are indifferent to
working in the private or the public sector, as long as they have
the same characteristics such as wages, job security, £fringe
benefit aund opportunities for promotion. The alleged desire of
many workers to become public employees in many advanced countries
can be explained by differences in these characteristics,
including the wage rate, offered by both sectors. Other
distinctions: in the 1labor supply can be drawn: skilled and
unskilled labor, agricultural, industrial, and service sector
labor, male and female. However, the above distinctions are not
adopted here because we want to keep the analysis as aggregative
(simple) as possible., Nevertheless, many of the conclusions we
derive are not affected by this aggregate approach to labor

supply.

The received view on the theory of labor supply presents it in
a choice-theoretic framework. Workers choose between work and
leisure in an intertemporal world. This type of analysis
Presupposes a competitive labor market where all the participants
have the same power to affect the equilibrium wage and employment
level. In this world unemployment does not exist and, if people
are unemployed, then this is their free <choice to take
‘vacations’. The theory appears logical but has little
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relevance. (27) Critics attacked the realistic properties of the
theory. A number of writeis bave criticized both the assumptions
and the conclusions of the theory. (28) They stress the uncertainty
of the labor market and its institutional aspects, such as the
existence of trade unions. They conclude that employment and
wages are set by coﬁfracts, which determine the wage rate outside
the free play of the short-run market forces. This theory is more
realistic but it has some limitations. First, it assumes that
unions and employers have the same power in determining the wage
rate, Second, the role of the state is virtually ignored. The
state affects the supply of 1labor in a number of ways: (a)
population policies, (b) immigration policies, (29) (c) the state
can affect the cost of being unemployed and thus the tendency of
people not to accept lower wages, which includes monetary
poiicies(inflation decreases the real wage), welfare policies such
as unemployment insurance, income support plans, pension plans,

employment subsidies, and day-care services.

Trade unions and professional associations can directly affect
the supply of labour for a specific profession by screening their
members or preventing employers from hiring non-union members. The

purpose of these actions is to ensure higher wages but evidence

(27) The New Classical and Monetarist approaches adopt this type
of analysis of the labor market as we explained in the first
chapter.

(28) Azariadis(1975), Bailey(1974), Fischer(1977) and Gray(1976),
are sore of the contributors who criticize this approach.

(29) One might argue that population and immigration policies are
the same thing but they are not. Immigration policies are more
effective in two ways. First, they increase the supply of labor
immediately, and second they can increase the supply of that type

of labor which is most needed. In this context the analysis by
Ward(1975) is relevant.
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suggests that the wage differential between unionized and non-
unionized sectors is not due to unions but to other factors such
as productivity differentials, ard the ability of the firm to pay
higher wages to attract better quality workers.(30) Actually, the
causality may run the other way around ...wages affect
unionization to a greater degree than unionism influences
wages’'.(31l) However, the wage rate does affect the supply of
labor. Higher wages may induce workers to work longer or
housewives to enter the labor market. At the same time, wages
below subsistence level may also induce workers to work longer and
there is nothing paradoxical about this type of reaction, but we
expect the over-all effect tc be positive, i.e., as wages go up,
more labor is supplied. However, it is quite possible that at
high wage rates the substitution effect between leisure and income
may overcome the income effect, which will result to a backward—

bending supply curve.

As mentioned above, population and immigration policies have
been wused extensively by the state. These, however, do not
exhaust govermment policies. There are many ways in which
governments can affect the labor supply. It is important to
understand the nature of labor supply in order to be able to
explain these alternative policies. What is important at any given
period of time and place is not the size of the labor force which
exists in an economy, but how much is in excess of demand. (32)

The state attempts to maintain a certain level of excess supply of

(30) See Atkinson(1983) pp. 133-137.
(31) Parsley(1980) p.29
(32) This is the definition of excess supply of labor.
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labor which is ‘socially’ tolerable. Government policies aim at
this segment of labor supply. First, they can affect the real wage
rate through general taxation (both direct and indirect), minimum
wage legislation, etc. an increase in minimum wage or a decrease
in wage income taxes, or a decrease in the taxation of Products
labor buys will increase the supply of labor. Second, government
policies can affect the labor surplus through public employment
pPrograms or high public wages, However, the latter policies may
increase the labor supply, particularly that type of labor which
has difficulty finding jobs in the private sector at their

reservation wage, i.e., educated Young people, housewives, and

certain minorities,

In brief, the 1labor supply(LS) depends on the private and
Public wage rate(WRP and WRS), population growth(POP), and the

ratio of unionized to non—unionized workers(TUR):

LS = LS(WRP, WRS, POP, TUR )

+ + + -

4. Technical Relations

Labor and capital are the nhecessary inputs to produce goods and
services.(33) The amount of labor and capital needed to Produce a
given anount of output is determined by the technological

(33) They are not sufficient though. Nature is another input as
well. Marx(1875, p. 1l) made this distinction clear by stating
that labor and capital (past labor according to Marx) are not the
source of all wealth but nature is a source as well.
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advancement of the society. For example, ‘in that early and rude
state of society’ without capital accumulation, the dexterity of
labor is the only determining factor in preoducing use values.(34)
In this case, we can say that output is simply a function of
labor. In modern societies capital plays an important role. The
so-called production function(set) gives the maximum(level ofs
output that can be produced from a given combination of labor and

capital.

The production function is an important pPart of any economic
model. A number of important relations can be shown using the
production function. The most common production function in use
was the Cobb-Douglas, which was originally developed to explain
the share (distribution) of income between labor and capital.
Thus, production functions can be used to show the share of
different inputs, but they are not sufficient to explain fully the
rewards received by different factors of production. The marginal
productivity theory of distribution has been challenged on many
grounds, but the most important one is its nunrealistic

properties. (35)

The production function becomes an important tool in explaining
economic growth (growth in +the factors of production) and
development(technical change). A production function can be used
to show the returns to scale of any industry or firm, the

substitution between capital and labor at different wage—-rental

{34) See Adam Smith(1776, p. 150).
(35) Frank(1984) has found that workers are not paid according to
their marginal product in a number of industries.
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ratios, and the efficient allocation of resources. (36) The most
important properties of production functions for our purpose is
the efficiency factor, the substitution among different factors of

production, and the choice of technique.

The choice of technique, that is, what method of production to
use, has been a very fundamental issue in economic development
literature. Neoclassical economics asserts that the choice of
technique is determined solely by the production set and the wage-~
rental ratio. In other words, it is a strictly mechanical
problem. All the firms have to do is to calculate and equate the
marginal rate of substitution between capital and labor to the
wage-rental ratio, which is given by the market.(37) This view
abstracts completely from the relations of production that exist
in a particular country at any point in time. The choice of
technique depends very much upon the relations between capital
owners, labox, and the state. At any given wage-rental ratio, the
peed to control and dominate labor by capital in the production
process determines the extent to which labor is used. The choice

of technique is very critical in the debate between public versus

private production.

In the model presented here, we use two technical relations,
one for private sector production and another for public
preduction, There are many reasons that Jjustify the use of
differeat production functions, First, we can show using

(36) A discussion of these issues is given by Desai(1976) PpP.
106-107.

(37) This is the reason why the role of entrepreneurs or firms is

not important in the neoclassical model. See Binks and Coyne(1983,
ch. 1)
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different production functions which type of production is more
efficient, a very controversial issue between those that support
public production versus private production. (38) Second, this
eparation will enablé us to analyze the macroeconomic
implications of public production. If public production is used to
increase employment, then the capifal—labor ratio should be lower
in the state production function. This is in relative terms
because public production by its very mnature could be more
capital~intensive. An alternative way is to see whether the
choice of technique in the public sector is more labor-intensive,
which can be explained by the elasticity of factor substitution.
Thus, the elasticity of substitution of labor for capital in the

public sector should be lower than in the Private sector.

Thirdly, the distinction between private and public production
will show whether or not public production contributes to economic
growth and development, which was considered in chapter three as
cne of the most important goals of macroeconomic policy. This is
an issue that can be settled on empirical grounds and becomes a
very important one when it is viewed against the experience of
advanced capitalist countries in the post Second World War period.
This period has been marked by unprecedented levels of economic

growth and government intervention.

(38) The differences in efficiency might not be comparable because
the public and private sector produce different types of output.
However, there are industries in which private and public firms
co-exist. In these cases, the efficiency of private and public
firms may be compared assuming of course that they have the same
objectives. The evidence is far from conclusive in favour of
private firms. Caves and Christensen(1980) have shown that in the
case of Canadian railroads the public firms were not inferior tc
private firms. Also, Baumol, ed.,(1980) has shown noc conclusive
evidence in favour of the private enterprises.
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Thus, the distinction between private and public output
necessitates the use of two production functions in our economic
model. Both outputs(private and public) are functions of capital
and labor,. Hence, private output(¥YP) depends on the private

capital stock(KP) and the private labor employment ( LDP) :
YP = YP(KP, LDP)

State output(¥S) is a function of state capital(KS) and state

labor employment(LDS):
¥S = ¥YS(KS, LDS)

In macroeconomic empirical research a problem arises in the

measurement of state capital and state output. We deal with these

Problems in chapter ten.

5. Price Functions

Price instability is costly, which is a view shared by most
macroeconomists and was explained in chapter three. The rate of
change of the price level(inflation rate) creates instability in
many markets by affecting expectations about the real rate of
returns and by encouraging speculative activities in all markets.
It redistributes income between Wage-earners and profit-earners.
This view of costly price instability is not shared by some
microeconomic analysts. Waugh(1944), 0i(1961), and Massell(1969)

have shown that price instability due to both demand and supply
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shocks is preferred to price stabilization.(40) However, the
microeconomic approach is different because it is concerned mainly
with the price instability of one commodity or with changes in the
relative price but we can extend their argument tc include one
aggregate commodity. Even if we aggregate, the analysis does not
beébme appropriate to what macroeconomists consider as the most
important factor, namely money illusion. In microeconomic
analysis, money illusion is not taken into account because all the
demand functions are assumed homogeneous of degree zero in income

and all prices.

The pricing of output becomes very important at the
macroeconomic level. Severe price instability can destroy any
economy and, as a result, stabilization becomes out of control.
The experience of the German hyperinflation and the current
hyperinflations of Latin American countries have eroded national

currencies and the economic progress of these countries.

In many advanced capitalist countries inflation was the major
concern in the 1970°s and the early 1980°‘s. The important question
relates to price determination. Neoclassical economics assumes
perfect competition and therefore relative prices are equated to
marginal cost. In addition, they consider the discussion on
absolute prices as irrelevant since they are set by the money
supply. Instead, mneoclassical economics is concerned about

changes in relative price levels. For a number of reasons this

(40) This view has been criticized by Samuelson(1%972) and Kooten
and Schmitz(1985). The latter study found positive welfare gains
from price stabilization in the Canadian Broiler Industry. At the
macroeconomic level Long and Summers(1986) have shown that price
flexibility may be destabilizing.
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approach is considered inadequate for our Purpose here, The
marginal cost approach has strong theoretical support in a
situation of perfect competition. In other cases the model is not
sufficient to explain..price setting. Marginal cost pricing is
irrelevant. The real world seems to be better represented by mark-
up pricing. This approach claims that firms set the price equal to
unit—cost of production(average cost) Plus a profit margin(mark-

up).(41)

Another shortcoming of the Neoclassical theory, which is
important in this type of analysis we pursue here, is its
irrelevance to the pricing of public output. Public output is not
priced in order to maximize profits. It should be set in such a
way as to meet a number of economic objectives, the most important
one being price stability. The mark-up pricing approach can be
applied to the pricing of state output because at the limit we can
assume the mark-up of public output is zero or even negative.

Negative mark-up pricing may occur when public goods are priced

below average cost.

Mark-up pricing equations assume that the price level is
pProportional to the unit cost, which includes both labor and
capital. The cost of capital can be left out, if the price
function is for the short-run. The cost of imported inputs can
also be included in the Pricing function. This <type of
specification leaves out the demand side, which in the short-run

can affect prices even though the unit cost may not change. Thus,

(41) The theoretical underpinnings for the use of mark-up pricing
are discussed by Nordhaus(1971). See also Malinvaud(1977 p. 10)
and the econometric evaluation by Eckstein and Fromm(1968).
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we include a measure of excess demand which can be approximated by

per capita consumption. (42)

Private prices(PP) are then a function of the wage rate(WRP),
per capita consumption(YP/POP), and the cost of imported

inputs(CITI):

PP = P(WRP, YP/POP, CII)

+ + +

Another important variable that might play role in the
determination of private prices is productivity. An increase in
the productivity of labor should decrease private prices. assuming

that higher productivity is not absorbed by higher wage-rates.

Prices 1in the public sector should be a - function of
macroeconomic magnitudes. The inflation rate can be affected
directly by the pricing of public production. If government wants
to affect prices, it can reduce the rate of growth in the price of
its own output. However, reducing prices is not free of
constraints, which renders uncertain the effect of the over-all
inflation on state prices. Government has to cover a certain
proportion of its cost; otherwise it will be driven into
bankruptcy. Budget deficits fueled by the deficits of public
enterprises cannot continue forever without undermining the
economic stability of the system. Government cannot borrow

unlimited amounts from either domestic or foreign residents. Thus,

(42) Another potential index of aggregate demand can be the
normalized difference between actual and potential output proposed
by Aschheim and Tavlas{1984, p.22)
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prices in the public sector(PS) are determined not only by the
unit cost of production(WRS) but by the over-all inflation
rate(PGR), which is nevertheless constrained by the public

deficit(D}.

PS = PS (PGR, WRS, D)

? + 4

The over-all price level is proportional to the public price
level and to the private pPrice level. The importance of each,
however, is different and it is expected that the private price
level has greater weight than the Public one. The value of private
output is higher than the value of public output. The prices of
public goods and services change very slowly and usually are fixed
for a certain period of time, i.e., ome fiscal Year. However, the
twe proportions should add up to one and the weight of private

output is expected to be greater than one half,

As was the case with state capital and state output, state
prices can not be calculated because most of state output is not
traded. In our empirical research we used an index of state

prices, which has been calculated by Bank of Canada.

Conclusions

Macroeconometric models have inadequately incorporated the
government sector. This was more true for the supply side than
the demand side of the economy. The basic contribution of this
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chapter is that fully incorporates the government sector into the
supply side of the macroeconomy. The distinction between private
and state economic activities is fundamental when we separate the
demand for labor, the supply of output, and the aggregate price
level into their private and public components. This distinction
will enhance our understanding of éovernment economic activities

for economic policy purposes.
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CHAPTER EIGHT

MONETARY SECTOR

Introduction

Unlike the highly theﬁretical model in chapter five, we now
explicitly include a moneéary sector to complete the econometric
model. However, what is important to notice is that in this
chapter we diverge from the mainstream approach to both the demand
and the supply of money. The most important differences are that
(i) the private sector is explicitly modelled not only in the
demand for money relation but in the supply of money as well and
(ii) we relate the demand for money to the process of capital

accumulation and therefore the rate of profit.

The level of a country’'s economic development is directly
related to how advanced are its monetary and financial sectors.
The advanced capitalist countries are the most monetized economies
in the world. The monetary sector and its by-product, the
financial sector, has become one of the most important
"industries’, in any advanced national economy.(1) It completely
dominates the service sector in ﬁerms of both ‘output’ produced
and employment created. The monetary sector has a strategic role

to play. The money market has become one of the most crucial

markets. (2)

(1) The monetary sector includes all the institutions and
activities which deal with the supply of and the demand for money
such as public and private banks, and other financial
institutions.

(2) Conventional economic theory assumes implicitly ' that all
markets are of equal importance. This is a harmless assumption if
and only if all markets clear, which is not the case in reality.
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Early radical writers had stressed the importance of the
monetary sector, when it was still at the threshold of its
development in the late 19th century.(3) The major economic crisis
in the 1930's, primarily a financial crisis, demonstrated the
importance of the monetary sector and, at the same time, confirmed
that ;adical economists were correct in focusing their attention

on this aspect of the capitalist economy.(4)

But what makes +the monetary sector so important? Tt is
important in an economy where all transactions are monetized.
Thus, the role of money -the ‘output’ of the monetary sector- and
the extent to whichk it is used in the production and exchange
Processes should be the main thrust of an answer to the above
questjon. The role of money has been increasing since its
invention.(5) The level of development of the productive forces
has conditioned the use of money in all aspects of economic life.
The need to exchange has become one of the most important pPre-
conditions for the existence of money. Money has played the zrole
of mediurr of exchange, which today is still one of its most
important furnctions. Transactions can take place without money
but if money were not used in the modern capitalist economies, the

amount oi transactions they carry out could not have been

(3) The most important studies in this context are those by
Hilferding in 1910 and Lenin in 1916.

(4) Paul Sweezy(1942), an economist trained in the conservative
tradition, has argued that only radical economists have provided a
systematic explanation of that crisis. It is not surprising that
many scholars during the thirties turned to radical economic
analysis for an answer. As a matter of fact radical economic
analysis was not only able to offer an explanation of the crisis
but had predicted it as well. ‘

(5) Galbraith(1975) gives an excellent and amusing history of
money and the financial sector and the big crises it created.
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possible. 1In other words, the existence of money initiates and

facilitates a number of transactions that otherwise could not have

occurred.

The role of money as a means of exchange does explain the
importance of the monetary sector in an advanced capitalist
economy. It is my contention that the importance of the monetary
sector lies in the relation between meney and the need for
capital accumulation in the capitalist economy. (6) The circulation
of money has facilitated the accumulation of huge amounts of
capital through financial intermediaries, a fact which has
drastically changed the entire pProcess of the accumulation and
investment of an economy’'s social surplus. In a non-monetized
economy, this surplus cannot be accumulated ang invested as
easily, because it has different forms and its use is extremely
inflexible. (7) However, in a completely monetized economy, if each
individual’'s small share of surplus is collected together, it
becomes a substantial amount of money. This is what has been
occurring in the recent history of capitalism. Money does not
only facilitate exchange but Creates, i.e., it is a means, for
capital accumulation.(8) Thus, the role of money is not only in

(6) Radical economists have explained well the accumulation
bProcess in a capitalist economy but they have underestimated the
role of money in this process. 8. de Brunhoff (1976 and 1978 ch. 2)
has attempted to £ill this gap.

(7) In a non-monetized economy the form of economic surplus is
physicil output left over for next period’s production. This is
not the case for a monetized economy where surplus takes the form
of money.

(8) It might appear that this role of money is related to its
other function as a store of value. The role of money as a store
of value is the result of its function as a means of exchange.
Money as a means for capital accumulation is a different function

and relates to the transformation of surplus into productive
activity.

- 224 -



the circulation process but in the production process as well.

Money has become the means for modern capital accumulation.
Thus, the significance of a modern monetary sector is its role in
the capital accumulation process. The 1link between capital
accumulation and the monetary sector is what makes the latter a
strategic sector of any capitalist economy since it affects every
aspect of any production process taking place under the pPrivate
mode of production. This link can also explain the severity of
the so-called financial crises. 1In this chapter we analyze the
role of the monetary sector by looking at the supply of money, the

demand for money, and the over-all monetary equilibrium.

1. State Money Supply

The money supply is a monopoly of the government. This does
not reflect the inability of the private sector to create a medium
of exchange (the most important role that money plays), but shows
the importance of money in the economy.(9) There are many economic
reasons that justify the government's monopoly in supplying money,
such as the competitive production of money will make the price
level either indeterminate or infinite, money production is a

natural moncpoly, or money is a public good. (10)

State money supply depends upon two types of economic

(9) Money can be supplied privately as we explain in the following
section.

(10) Vaubel(1984) provides a list and discuss some of the economic
reasons for government's monopoly of money supply.

- 225 -



variables. First, it depends on variables that are related to
economic policy. This is because money supply can be used as an
instrument of economic policy to implement either an indirect
demand or supply management policy. Policy variables include the
inflation rate, the unemployment rate, the budget deficit and the
level of output growth. Second, state money supply depends$on
other economic variables which describe the level of development
of a particular economy, such as the level of income and wealth.

We proceed to discuss both types of variables in some detail.

The simple textbook view on money supply is similar to their
assumption on any government activity. It is assumed that money
supply is exogenously determined. Money supply is not exogenous
but responds to a number of pressures. These pressures could be
direct, i.e., an excess demand for goods and services creates a
need to hold money for transaction purposes, or indirect through
the government budget deficit. Deficits are created because
governments are asked to supply goods and services, or to
subsidize a certain economic activity while, simultaneously, there

is resistance to higher taxes, which forces governments to print

more money.

Printing money as one way to finance government expenditures is
not a new phenomenon; its history is as long as the history of
printed money. However, what comes first is not the printing of
more money but the creation of a 'need’ to increase government
expenditures with the least resistance possible. An increase in
taxation can serve the same purpose, but there is a political and
economic cost associated with this type of financing of government
expenditures. Another advantage of money as a source of revenue is
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the time needed to raise the revenue, In the case of taxes, it
takes time to collect the funds to finance a specific project, but
printing money can create all the revenue required the same day

that the decision is taken.

The need to print more money to finance additional government
expenditures can be approximated by the level of the budget
deficit. This presupposes that the other side of the deficit,
i.e., government revenues and borrowing, remain +the same. A
decrease in money supply will increase the budget deficit. The
relation is negative because financing additional government
expenditures by printing more money decreases the real value of

the deficit.

The second economic variable which affects state money supply
and is of interest to pﬁlicy—makers is the inflation rate. As a
matter of fact, in the recent practice of policy-makers, state
money supply has been the primary or exclusive instrument used to
fight inflation. The debate in monetary theory is between those
that argue inflation is the result of an excess money supply and
those who argue inflation is the cause for an increasing money
supply. The latter view states that money supply passively
responds to an increasing inflation rate.(l1l1) A higher inflation
rate has to be accommodated by a higher money supply to sexvice
the same amount of transactions. For policy reasons there must be
a negative relation between the inflation rate and the rate of

growth of money supply. But the other two reasons make this

(11) Kaldor(1983) provides a discussion of this argument.
Wells(1983) provided an empirical support of this view. An
opposite result has been found by Whitney(1982).
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relation undoubtedly positive. The difference is the direction of

causality.

We argued above that increasing public expenditures may
increase money supply to finance them. Kaldor(1983, p. 65) has
forcefully arqued that it is the private sector’'s borrowing
requirements in situations of crises (bankruptcies, low rate of
profits) and not the public sector’s borrowing requirements which
puts pressure on banks to supply more loans, which in turn puts
bressure on the monetary authorities to accommodate their needs
for extra cash. In other words, the supply side of the economy
may have an effect on the growth of state money supply. It can be
used as an instrument for inrndirect supply management policies. It
will +then depend on the unemployment rate or +the capital
utilization rate. The higher the unemployment rate, the higher the
need for more money supply. Thus, there is a positive relation

between the unemployment rate and the state money supply.

Another economic variable of interest to policy-makers can be
the growth of output. However, the level of output may be a cause
for higher money supply due to higher need for transactions. Thus,
the level of output determines a level of money, which is not
undexr the control of policy-makers. Another variable of this type
is the level of development, which can be approximated by the
level of wealth. An increase in wealth is expected to increase

the supply of money. Thus, the relation is positive.

State money supply(MSS) depends on policy and non-policy
variables. The first will include the budget deficit(D), the

inflation rate(PGR), and the unemployment rate(UR). The variables
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which are not under the control of policy-makers, at least in the

short-run, are the level of output(Y) and the level of wealth(v):

MSS = M(D, PGR, UR, Y, V)

- ? + + +
2. Private Money Supply

In recent years, it has been argued that the monetary sector
has undergone a structural change which has been facilitated with
the technological advances and the changing role of the financial
institutions.(12) All these have made the multiplication of
monetary base much easier and faster +than before. This has
resulted in more transactions being carried out by the same amount
of money. The characteristic of. this transformation is a
‘faceless’ money. More and more transactions are taking place
without the use of currency supplied by the government. The wide
use of credit cards is the most striking result of this
transformation, but the real change is the ease with which credit

is created by the financial institutions.

Financial institutions, wundoubtedly with +the help of the
computer technology, are able to match payments with payrolls in
such a way that money is not needed for an increasing number of
transactions. The o0ld argument for the use of money was the

different time that expenditures and income take place. Banks with

(12) One type of change has been the wide use of credit caxds; see
Akhard and Milbourne(1984).
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the use of computer technology can match expenditures and income
without the use of any intermediary such as meney. Banks and
other financial institutions can directly pay a number of bills
and receive payrolls. This increases the number of transactions
with a given amount of base money. This substitution of money has

taken place in the recent period through the creation of so—called

‘electronic’ money.

We have seen in the previous section that the money base is the
monopoly of the government. The coins and notes in circulation
{(monetary base) is totally controlled by the government through
its central bank. On £he other hand, the ’'new’ money creation
discussed above is separated from the monetary base because it is
not directly controlled by the government, but is indirectly
regulated. This new type of money supply is created and controlled
by the financial institutions but not only by them. Credit cards
can be issued by any large store but their importance is very
limited because their acceptability (an important characteristic
of all credit cards) does not extend beyond the store itself.
However, credit cards issued by the financial institutions have

wide acceptability, which can extend even beyond any national

boundary.

An important question is what gave rise to this new form of
money supply by the private sector. This private money supply is
undoubtedly the result of the new computer technology, but at the
same time the result of an increasing govermment control of the
monetary base since the big financial crisis of the 1930°'s,
Governments, using monetary policy, attempted to control and
stabilize aggregate demand according to what they perceived was
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necessary. An easy money supply policy was implied by a wesk
aggregate demand, while a tight money supply was forced by
inflationary pressures assumed to be the result of overspending.
Needless to say, this type of policy affected directly private

aggregate demand and, thus, the realization of profits.

It was up to the private sector to create the means for private
aggregate expenditures to be less dependent on government policies
which aimed at ‘stabilizing’ aggregate demand. The result was an
increase in private spending on goods and services, relative to
what would have been the case otherwise.(13) The economic crises
of the 1970's and early 1980°'s would have been undoubtedly much
more severe had the aggregate demand been unassisted by the

private financial sector’s creation of money.

The creation of private supply of money should be comﬁletely
determined by the private demand for money in excess of what the
government supplies at any given period of time. The cost of
supplying an extra dollar either privately or publicly is almost
zero. However, it has been argued that the creation of money by
the private sector (the multiplication of money) is proportional
to the state supply of money. If this were true, then the money
supply of any definition would be proportional to the monetary

base. But the growth of M2 and M3 has not been the same as MLl.

Thus, the private supply of money is related to that part of

private demand for money, which is not satisfied by the monetary

(13) This has resulted in a drastic cut of per capita savings in a
number of countries. The whole idea of consumerism relates to this
easiness of credit by the private financial institutions.
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base, i.e., the state supply of coins and notes. Wwe may then
divide total money supply(MS) into two components: state money

supply(MSS) and private money supply(PMS):
MS = MSS + PMS

In equilibrium the total demand for money (MD) should be equal to

the supply of money:
MD = MS = MSS + PMS

The private supply of money is then, equal to the demand for money

minus the state money supply:
PMS = MD - MSS

The above expression shows that private money supply adapts
completely to the demand conditions, which is trué only when the
creation of money by the private sector is totally unconstrained.
The state can regulate Private money supply even though it does
not directly control it. For empirical research the state money

supply supply is equal to a narrow definition of money, such as

the monetary base or Ml.

3. Money Derand

It is almost impossible to find another macroeconomic equation
that has received so much attention as the one that attempts to
describe the demand for money. There are numerous empirical and

" theoretical studies that aim at explaining the determinants of the
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demand for money.(14) The first debate between Monetarists and
Keynesians was based mostly on this single equation and more
particularly on its interest elasticity. It was axrgued +that
fiscal policy could be effective as long as the demand for money
is interest-elastic while, if it is not, monetary policy could be

effective,.

Individuals demand money for a number of reasons but the role
of money as a medium of exchange is the basic service that money
offers and the one which makes it desirable. This role of money is
recognized by every economist.(15) The amount of money in
circulation should be proportional to the volume of transactions
to be carried out in a certain period of time. The degree of
proportionality is given by t4he so-called velocity of money, i.e.,
how many times money changes hands in a given period of time. This
type of demand has been called the transactions demand for money
and its importance has been recognized by every monetary
theorist.(16) The higher the level of transactions to be carried
out by money, the higher the demand for money. In advanced
countries where the increasing division of labor has multiplied
the amount of transactions, money is used in almost all
transactions. On the other hand, in subsistence economies, where

individual production satisfies almost all the needs, the exchange

(14) Laidler(1986) provides a very good survey of these studies.
(15) The advantages of an exchange(money) economy over a barter
economy are discussed by Niehans(1978, c¢h. 6), Brunner and
Meltzer(1971), Vickers(1979). A rigorous proof is given by
Starr(1972), Ostroy(1973), and Ostroy-Starr(1974). The utility of
money can be derived from a general equilibrium-utility
maximization framework. Patinkin(1965) is credited as the first to
introduce this type of analysis.

(16) The transactions demand for money has been developed by
Baumol{1952) and Tobin(1956).
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of goods has a limited role. Thus, advanced countries with a
higher division of labor require a higher amount of transactions
and therefore more money. But a higher division of laber implies

higher income. Thus. income should explain a great portion of the

transaction demand for money.

Wealth has been considered a substitute for income in the
demand for money. There are two types of wealth that have been
included in the demand for money. First, physical wealth has been
included in the demand for money. The argument is that an increase
in wealth will increase the demand for money because a portion of
wealth is held in terms of money. This approach assumes that money
is an asset in addition to being a mean of exchange. This
differentiates wealth from income because the latter was
considered only as pPart of the transacticn demand for money. (17)
Thus, money is a store of value in addition to being a medium of
exchange with very important policy implications. If wealth plays
a role in determining the demand for money, fiscal policy could be
ineifective, while if wealth does not play a role, then portfolio
crowding-out cannot occur and fiscal policy is effective.(18) The
only problem is that pPhysical wealth and income are expected to be
correlated because income is the flow that arises from

wealth(stock). Thus, higher levels of wealth should be associated

with higher levels of income.

(17) Money as an asset part of the individual wealth was suggested
by Duesenberry(1963), which is Keynes' speculative demand for
money.

(18) The wealth effect and the implications for fiscal policy are

examined by B.M.Friedman(1978, PP.620-621) and Venierxris(1978,
Pp.488-502).

- 234 -



The second type of wealth that can play a role in the demand
for money is human wealth. Higher human wealth raises individuals’
permanent income and thus increases the demand for money.(19)
Again human wealth is highly correlated with either total wealth
or income. Permanent inccme, the return to human wealth, makes

little difference if it is proxied by current income. (20}

To sum up, bhuman wealth, physical wealth, and income are all
considered scale variables, which can be used to explain the
transactions demand for money. If these three variables are used
in a pair or all together in the demand for money, then a strong
intercorrelation betwéen these variables should be expected

because all they may reflect is the transaction demand for money.

Individuals have a choice between holding money with the
iﬁflation and deflation rate as its rate of return, or other
assets with a rate of return equal to the market rate of interest.
Thus, the interest rate is the opportunity cost of holding money,
which explains the foregone income. The higher the interest rate,
the lower the desire to hold money and vice versa.(21) Different
demand for money functions distinguish between short and long run
interest rates or between the return on bonds and capital, but
these are questions that can be answered on empirical grounds.
Theory can accommodate the empirical f£findings, but it is not
always successful. Thus, the proposition that seems to be settled

in monetary economics after many empirical studies is that there

(19) Human wealth as an argument in the demand for money has been
discussed in Meltzer(1963), Laidler(1966), Syring(l1967), and
Laumas and Ram(1980). ‘

{20) See Goldfeld(1973), p. 628.

{(21) A discussion of these points are provided by Laidler(1986)
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exists a negative relation between the demand for money and the

interest rate.(22)

The rate of inflation and inflationary expectations have been
incorporated into +the demand for money. The theoretical
justification is not well established even though it was found
that both play a role. The argument is that the expected
inflation rate affects both the rate of return of nominal balances
and the real rate of interest.(23) The argument about the Price
level 1is 1less conclusive because it has been argued that
individuals demand real balances and not nominal ones as would be

the case if the price level had a coefficient different from one

in the demand for money function. (24)

A problem of causality arises in the relation between money
supply and inflation, which makes the relation positive. It has
been argued that inflation is caused by higher money supply, which
in our context should include the private money supply, which
always accommodates the private excess demand for money.(25)

However, in either case the relation between money demand and

inflation is positive.

The demand for money can be broken down in terms of sectors or
income earners. For example, we can have demand for money coming

from households, firms, and government, or we can break it dow . in

(22) Ibid., p. 130.

(23) Ibid., p. 136.

(24) Ibid., p. 139; Mayes(1981, pp. 188-191,.

(25) These arguments were examined in the first chapter. Oux
distinction can accommodate both the Monetarist and the Post
Keynesian. Money supply creates inflation (a Monetarist argument)
but +this excess supply is created by the modern financial
institutions (a Post Keynesian argument).
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terms of the functional distribution of national income. This is
important for the case of profits, which can affect the demand for
mcney through the short run financial needs of business. A higher
expected rate of profit will induce the capitalists to invest
more. This new investment needs financing. One way to do it is
through internal financing. Alternatively, they could finance it
by borrowing. Modern financial institutions have been able to
accommodate this need. There is a very strong relation Letween
the needs of financial and industrial capital. Banks have played
an important role in creating the necessary credit for the
industrial sector. Thus, the rate of profit and the demand for

money are positively correlated.

The real need of capitalism for capital accumulation, and the
way it is financed in its current stage of development, integrate
the real sector of the economy with the monetary sector. The need
for a more monetized economy(an increasing demand for money) can
be seen through the need of capital accumulation and the
furthering of the division of labor. The latter had started even
before capitalism had emerged as a dominant mode of production. As
it was expluined in the introduction, the 1link between capital
accumulation and money is what makes the latter so important in a
capitalist society. Money facilitates the accumulation of the
surplus of small savers, and thus its exploitation by the laxge
financial institutions. This form of extracting surplus for
capital accumulation can take two forms. First, the organization
of modern enterprises facilitates the accumulation of capital by
selling part of the assets of the firm through the different types

of stocks. This source of fund creation is further enhanced by
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the ability of these enterprises to control the rate of return of
these stocks, which is assisted by government policies for
retained profits. Second, capital can be accumulated through the
savings, forced or not, of working people who are unable to
undertake any investment activity themselves. Here is where the
role of financial institutions has become so important :in
collecting these funds and allocating them for use by the
industrial sector. How then, can we explain the demand for money
for capital accumulation purposes? Money facilitates and increases
capital accumulation, which implies a positive relation between
the demand for money and capital accumulation. But the drive for
more capital accumulation can take place only if the expected
return is relatively high. However, the rate of return on capital
is the rate of profit. Thus, we established again a positive

relation between the rate of profit and the demand for money.

The demand for money(MDP) depends upon the level of aggregate

economic activity(Y), wealth(V), profits(PRO) and the inflation

rate(PGR):

MDP = MDP(Y, V, PRO, PGCR)

+ o+ + +

The interest rate is not included directly in the demand for money
because it is already taken into account in the profit rate. Aan
alternative way is to assume that the relative variable is the
actual profit rate minus the interest rate. In this case the

negative relation between the demand for money and interest rate

holds.
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4. The Money Market

Money market =quilibrium has been the cornerstone of
conventional macroeconomics. The so—called LM function, which has
been very important for textbook macroeconomics, described an
equilibrium in the money market for different levels of interest
rates and aggregate economic activity. As it was mentioned above,
this equilibrium was assumed to be demand—-determined since the
supply of money was taken as fixed. 1In our model, money supply is
not fixed, but is endogenously determined and responds to a number
of variables that describe the state of the economy. On the other
hand, the demand side of the money market is important as well, a
fact that has been emphasized by the conventional macroeconomic

approach.

There are three factors that can affect the money market:
first, the adjustment of the demand for money which is taken to be
privately determined; second, government policy to supply currency
and how this policy is adjusted undexr different economic
circumstances; and third, the ability of the private sector to
multiply the monetary base in orxdexr to meet any excess demand for

money.

But why is money market so important? How do problems in the
money market can affect the real sector of the economy? The
answer to these questions is related to the role of money in the
production process analyzed in the introduction of this chapter.
Money is the form in which the economic surplus appears in our

modern monetized economies. Capital accumulation can be affected
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by the amount of money in circulation in a number of ways.
Suppose that at a given period of time more money is supplied than
what is the ‘optimal’ demand for it. An increase in the excess
supply of money increases the money—capital available in the
economy, be it private or state. This ‘artificial’ increase in the
investment funds will decrease £he rate of profit and thus the
demand for money which in turn will increase even further the
excess supply of money, the end result being a decrease in
investment. An increase in money supply can occur if private,
public, or both supplies increase. However, the private always
accommodates the difference between the private demand and state

supply. An increase in state money supply will ceteris paribus

decrease the private supply, bringing equilibrium in the money

market,

The stagnation of the economy described above greatly depends
upon the reaction of aggregate demand. If aggregate demand
accommodates this stagnation, then recession or depression is
unavoidable. However, an excess supply of money can boost
aggregate demand, which facilitates the realization of and the
increase in the level of profits. Thus, an excess supply of money
can have two opposite effects that bring equilibrium between the
demard and supply. The decrease of the profit rate due to an
increase in the capital accumulation through an excess supply of
money is matched by an opposite effect on the rate of profit and
thus the demand for money, which comes from the increase in the
aggregate demand because more purchasing power in the form of
money is in the hands of the consumer. In this case, the excess

supply of money can be absorbed by a higher 1level of economic
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activity. However, ar excess supply of money is unlike to occur,
given that the state money supply is endogenously determined and
the private sector is able to adjust its supply to any discrepancy

between the demand for money and state money supply.

An excess demand for money may create instability in the money
market but this is a less likely situation. There are two reasons
for this. First, the state money supply responds more easily to
upward pressures on the money supply than on downward pressures.
Second, the private supply of money can accommodate any excess
demand for money relatively easy. Nevertheless, it is of
theoretical interest to apply the above analysis to the excess
demand case. A higher demand for money for capital accumulation
purposes can be understood only in the case of a relatively high
rate of profit. A high level of potential profits will remain, if
no more money 1is thrown into the economy either through the
increase in the supply of money or imports of capital. However, if
neither happens, the effect on the economy will not be worse or
better that what it is alre&dy. The only cost is a loss of an
opportunity for higher economic growth or development. On the
other hand, the aggregate demand side of the economy can be
affected, if this excess demand for money is the result of an
excess demand for goods and services. If this excccs demand for
goods is above the economy’'s capacity to produce these goods, then

.

the °’‘disequilibrium’’ in the money market stabilizes the goods
market. XIf, however, there is an underutilization of the economy ‘s

resources, then this unsatisfied excess demand for money retards
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the rehabilitation of the economy. {26)

The above analysis Suggests that money market equilibrium
appears to be easily attained or if it does not exist, it might
not have serious effects on the real sector. This is true only if
the acceptable means of exchange remains asg such throughout the
adjustment process and can help to overcome economic crises once
it is Properly managed. However, a loss in confidence in the

medium of exchange can be the beginning of an economic crisis but

accumulation process) or the exchange brocess (realization of

Profits).

Conclusions

The basic contribution of this chapter has been the distinction
between private ang state money supply, which were made
endogenous. Furthermore, we emphasized the institutional nature

of private money supply, which adjusts to accommodate any need for

after money demand and state money supply is determined. The
Private demand for money has received a lot of attention and has
been well specified. However, we added a key variable in the

demand for money which has been Previously ignored, i.e., the rate



of profit.

State money supply is taken as completely endogenous. Finally,
we discussed money market equilibrium. The point that has been
underestimated is that the money market is related to the real
sector of the economy through the capital accumulation Process and

it is this channel that can be the source of an economic

instability.

This chapter completes the presentation of our small
macroeconometric model. In the next chapter we bring together the

entire model and discuss its over-all interrelationships.
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CEAPTER NINE

THE OVERALL MODEL

Introduction

Macroeconometric models have mushroomed in the last thirty
Years. The development of economic analysis and the applications
of computer technology have been the two main reasons for this
astonishing increase in the number of macroeconomic models for
econometric purposes.(l) This expansion has taken two directions.
First, macroeconometric models have become more disaggregated by
including as many sectors of the economy as possible. Second, an
attempt has been made to improve the specification of the
individual behavioural equations that are included in the model.
The latter has been encouraged by new estimation methods such as
non-linear estimation and by simulation. The model we developed
in the previous three chapters is relatively small in its size,
but nevertheless contributes to both aspects of the growth of

macroeconometric models.

First, our model provides a complete specification of the
direct government economic activities. macroeconometric models.
It incorporates the government sector as an endogenous supply-side
economic entity. It will be shown how +this improves the
specification of the government sector and will result in a better
understanding of the government’'s role in policy analysis. There
is nothing new in that government produces goods and services, but

up to now this has either been ignored or not treated as

(L) A history of these models is provided by Bodkin, et
al. (manuscript).
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endogenous in the practice of macroeconometric modelling.

Second, the model presents a better specification of those
economic categories that are relevant to policy analysis. Its main
purpose is to show the extent of govermment direct and indirect
economic intervention and how it serves macroeconomic policy. This
specification enhances the policy options availabie te policy-
makers. The conventional approach was to include indirect demand
management policies, i.e., the multiplier. In our model the
different types of government policies are made endogenous and are
completely specified.(2) Thus, we include direct demand and supply
state activities as -endogenous. We also include indirect

policies, such as the state money supply.

In the first part, of this chapter, we present the over-all
model, which includes all the eqﬁations presented in the previous
three chapters plus the identities and the equilibrium conditions.
In the second part, we analyze the various sectors of the model
and their interrelationships. In the final part the goals of the

model are examined, as well as possible extentions.

(2) We should mention here that not all indirect government
economic activities are specified because would have made the
model unnecessarily large. Our goal is to emphasize the direct
state economic activities, which up to now have been ignored.
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1. Structural Equations

In the previous section we presented all the behavioural
technical relations of our model for both the private and +the

state sector. The entire model is reproduced here:

private consumption function

CP = CP(W, PRO, V, PGR) (1)

state consumption function

CS = CS8(Y, UR, CP, PGR, D) (2)

private investment function

IP = IP(PRO, Q) (3)

state investment function

IS = IS(IP, V, UR) (4)

total exports function

E = E(YF, PE, ER) {5)

total impeorts function

IM = IM(Y, PIM, ER) (6)

private labor demand function

LDP = LDP(WRP, PRO, E, SC+SI) (7)

state labor demand function

LDS = LDS(UR, Y, WRS, PRO, WRP) (8)

total labor supply function

LS = LS(WRP, WRS, POP, TUR) {9)
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Private output production function

YP = YP(KP, LDP) (10)

state output production function

Y5 = ¥YS(KS, LDS) ' (11)

Price of private output function

I

PP = PP(WRP, CII, YP/POP) (12)

price of state output function

PS = PS{PGR, D, WRS) (13)

state money supply function

MSS = MSS(D, PGR, UR, Y, V) ({14)

private money demand function

MDP. = MDP(Y, V, PROR, PGR) (15)

where:

CP: PRIVATE CONSUMPTION
CS: STATE CONSUMPTION
CII: COST OF IMFORTED INPUTS
D: BUDGET DEFICIT
DP: DEPRECIATION OF THE STOCK OF PRIVATE CAPITAL
DS: DEPRECIATION OF THE STOCK OF STATE CAPITAL
ER: EXCHANGE RATE
E: EXPORTS
IM: IMPORTS
IP: PRIVATE INVESTMENT
IS: STATE INVESTMENT
KP: PRIVATE STOCK OF CAPITAL
K5: STATE STOCK OF CAPITATL
LDP: PRIVATE LABOR DEMAND
LDS: STATE LABOR DEMAND
LS: TOTAL LABOR SUPPLY
MDP: TOTAL MONEY DEMAND
MSS: STATE MONEY SUPPLY
MSP: PRIVATE MONEY SUPPLY
PE: PRICE OF EXPORTS
PGR: INFLATION RATE
PIM: PRICE OF IMPORTS
PCP: PQPULATION
PRO: TOTAL PROFITS
PP: PRICE LEVEL OF PRIVATE PRODLCTION
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P8: PRICE LEVEL OF STATE PRODUCTION
: CAPITAL INTENSITY

RRK: RATE OF RETURN ON PRIVATE CAPITAL
TUR: RATE OF UNIONIZED TO NON-UNIONIZED WORKERS
UR: UNEMPLOYMENT RATE

V: WEALTH

: WAGES
WAP: PRIVATE AVERAGE WAGE
WAS: STATE AVERAGE WAGE
WP: PRIVATE WAGES
WRP:- PRIVATE WAGE RATE
WRS: STATE WAGE RATE
WS: STATE WAGES
¢+ TOTAL OUTPUT
YF: FOREIGN LEVEL OF OUTPUT
YP: PRIVATE OUTPUT
YS: STATE OUTPUT

The total number of behavioural equations is fifteen. These
behavioural relations are divided into nine equations describing
the behaviour of the private sector (equations 1, 3, 5, 6, 7, 8,
9, 10, 12, 15). The remaining six behavioural equations describe

the state economic activities in the dJemand, supply, and the

monetary sector.

Two more behavioural equations could have been added to
describe direct state economic activities in the export and import
sector. In other words, exports and imports can be divided into
their state and private components. The reason we leave out this
distinction is that state exports and imports are relatively small
and we assume that they are independent of short-run policy
concerns, which are the main focus of our model. BAnother
altermative is to assume that state exports and imports are
determined by the same factors that influence private exports and

imports. This assumption is particularly applicable to a small

open economy.
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The above fifteen behavioural equations do not complete the
presentation of the model. It is common practice in
macroeconometric models to present a number of equilibrium and
identity relations. Their number depends on how many variables are
determined by the model. We can distinguish three types of
variables. First, +there are endogencus variables, which are
determined by economic factors, i.e., they are determined by the
model. Second, there are exogenous variables, which, it is
assumed, are determined outside the model. Third, we can define
‘predetermined variables, which can include all +the exogenous

variables and the lagged endogenous.

The model has forty-two variables. There are sixteen exogenous
variables and twenty-six endogenous variables:
Exogenous: VvV, D, DP, DS, YF, PE, PIM, ER, WRP, WRS
POP, TUR, CII, WAP, WAS, RRK.
Endogenous: CP, CS, IP, IS, E, IM, YP, YS, LDP, LDS, LS, PP, PS,

MSS, MDP, Y, PGR, MSP, UR, KP, KS, PRO, WP, WS, W, Q.

The twenty-five endogenous variables are determined by the
fifteen behavioural equations presented above and by the following

ten equilibrium and identity relations:

Y = CP+CS+IP+IS+E-IM (16)
PGR = (YS/Y)(PS(t)/PS(t-1)-1)+(YP/Y)(PP(t)/PP(t-1)~1) (17)
PMS = MD-MSS (18)

UR = (LS-LDP-LDS)/LS (19)
KP = (1-DP)KP(t—1)+IP {20)
KS = (1-DS)KS(t-1)+IS (21)

Q = KP/(KP+WP) | (22)
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PRO = RRK*KP (23)
WP = WAP*LDP (24)
WS = WAS*LDS (25)

W = WP+WS (26)

Equation (16) is th2 total expenditures identity. In equation
(17), the inflation rate(PGR) is a weighted average of the state
pPrice level and the private pPrice level. Their relative welghts
are the shares of state and private output to the total output. In
equation (18), as explalned in chapter eight, private money supply
is determlned by the level of state money supply minus the total
money demand. Equation (19) defines the unemployment rate as the
ratio of unemployed to labor supply. Equations (20) and (21) give
the net stock of capital, private and state, respectively. The

remaining equations define total profits, private wages, state

wages and total wages.

The above equations complete the presentation of the model. Tt
is this model that we estimated, using the experience of the
Canadian economy in the 1970's and the 1980's. The results are
presented in the next chapter. Now we Proceed to discuss the

various sectors of the model and show their interrelationships,

2. The Sectors of the Model

The over-all model we presented in the Previous section
consists of two main sectors that characterize the real part of
the domestic economy, a third sector linking the domestic economy
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to the foreign economies and a fourth sector describing the
financial sector. The first two sectors have been completely
specified at the aggregate level of their activities. These are

the private and the state sector.

In any macroeconometric model of a mixed economy, the private
sector plays a fundamental role. Important decisions .such as
consumption, investment, output production, and employment depend
on the behavicur of private individuals. All these private
economic activities have received great attention by the theory
and the practice of macroeconomic policy. In most advanced
capitalist countries, private consumption and investment
constitute the most important component of aggregate demand. Their
fluctuations become the source of a demand-side economic crisis,
which becomes a concern of macroeconomic policy. These +two
functions play an important role in our model. Both of them
depend on profits, which is the driving force in a capitalist
economy. On the other hand, total wage payments do not directly
affect investment, but do directly affect consumption. It is only
profits and capital intensity that directly affect capital
accumulation. The supply-side effects of private decisions are
given by three relations: the demand for labor, the production of

output and the pricing of private output.

The state sector is representzd by the same number of equations
in both the demand and the supply side of the economy, as is the
private sector. The demand side includes a state consumption
function and a state investment function. Both constitute a small
part of aggregate demand relative to private aggregate demand but
they are large enough in most advanced capitalist countries to be
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used in stabilizing aggregate demand. The state sector rlays an
active role in the supply-side of the economy as well. In our
model this is reflected by three equations: a state labor demand,
a state production function and a relation thaet determines the
pricing of state outpuf. All state economic activities depend on

two types of variables: policy and non-policy concerns.

The third sector of our model is the one which 1inks the
domestic economy with international trade. Aggregate relations for
imports and exports describe the entire sector. No distinction in
the trade sector has been made between private and state for

reasons we explained in the previous section.

The last sector of our macroeconomic modei is the monetary
sector. In this sector the distinction between state and private
is emphasized for money' supply, where both are endogenocusly
determined by the model. The private and the state money supply
are set equal to the total demand for money. The latter is made a
function of profits. On the other hand, state money supply depends
on the two types of variables that all state economic activities
depend upon: policy and non-policy variables. However, in the
last two decades, state money supply has become the most important
indirect instrument of macrceconomic policy. Thus, the policy
variables are expected to play an important role in determining

the level or the growth rate of state money supply.

All four sectors are interrelated. For example, the private
sector’'s decisions affect the decisions of the pelicy-makers, who
set the level of state economic activities, which in turn affect

the decisions of the private agents. We can illustrate this
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interdependence by using as an example aggregate consumption
(private plus state consumption). At any given period of time, the
private sector decides how much to spend for current goods and
services. If this level is considered as non-optimal by the
policy-makers, they caan adjust accordingly decisions regarding
their direct economic infervention, i.e., state consumption or
indirect economic intervention, such as taxes on wage income.
However, this change in state economic activities leads the
private agents to re-evaluate their consumption decisions, because
their relative economic situation has changed. This
interdependence between the private and the state sector applies
not only to aggregate consumption but also holds true for any

aggregate relation.

3. The Scope and Extensions of the Model

An econometric model can be used for three purpeses. First, it
can be used for purely theoretical reasons. These can take two
forms. One is to demonstrate the appiication of econometric
models. A good example of such a model has been the use of Klein I
model. The other form is to verify empirically theoretical
hypotheses. This is the most important use of econometric models
at this early stage of its development. Second, an econometric
model can be used for policy analysis. A model is required for
this purpose because it is the only way that macroeconomic policy
can be applied. It is not surprising that Tinbergen's classic work

On The Theory of Economic Policy uses a small macroeconometric

model to derive quantitative results for policy applications.
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Third, a model can be used to forecast the future course of the

economy. Forecasting with econometric models has become a separate

field. (3)

The three purposes of an econometric model are not easily
distinguishable from each other. The purpose of forecasting is
related to the.policy scope of the model. To forecast the future
course of an economic variable, which is an element of the pelicy-
maker’s objective function, becomes very important for an
effective macroeconomic policy because the effects of a policy
action are realized with a certain time lag. For example, a good
forecast of the level of output or unemployment will be a good
guide to today’'s policy-making since it takes time to affect these
variables. The same interdependence exists Dbetween the
theoretical part and the other two uses of an econometric model.
Thus, an econometric model should be able to explain so that it
can be used for policy analysis, which is the case only if a model

is capable of forecasting very well.

But what are the purposes of the model we developed in the
previous three chapters? If we have to rank the importance of the
three purposes we previously discussed, then our model has been
developed primarily for theoretical analysis and policy
evaluation. However, as we shall explain, these two purposes are
more sctrongly interrelated in our case than in any other model.
We have attempted to show that the government economic policy had

not been fully explained and analyzed. Policy-making has moxe

(3) All the three purposes of econometrics models are extensively
discussed in Intriligator (1978, chs 14, 15, and 16)
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options than what the conventional theory of economic policy
assumes.(4) By generalizing the theory of economic policy, it
allows policy-makers to choose from a greater number of policies.
This theoretical innovation is the result of our empirical
observation that the modern state has direct and indirect economic
effects on both the demand and the supply side of the
macroeconomy. As we shall see in the next two chapters, the
direct supply state economic intervention has been more important

than the corresponding one in the demand side of the economy.(5)

The new approach to the theory of economic policy we developed
in part I has influeﬁced our model of the macroeconomy. The
macroeconometric model developed in the last section incorporated
all the alternative government effects at the aggregate level.

The model can be useful in a number of different applications:

(1) To model different socio-economic systems, j.e., mixed

economies and centrally planned economies.

(2) To model the economies of countries with different level of
development and therefore different types of government

intervention.

(3) To show the extent of government intervention both as a direct

and indirect economic actor.

(4) To show to what extent policy—makers have aimed at affecting

(4) Conventional is meant to include all the theories examined in
the first chapter.

(5) Since our model is estimated for the Canadian experience, this
applies only to Canada. However, it our contention that this
should be true for other advanced capitalist countries.
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the demand or the supply side of the economy. In other words, to
what extent have they followed Keynesian policies (demand
management policies) or other policies, including supply

management.

(5) To show the relative efficiency of government production
relative to the private sector, as well as the types of goods that
the state sector undertakes, i.e., increasing returns to scale,

more labor intensive, public goods, etc.

(6) To show the government's economic reactions to short- and
long~run policy concerns, i.e., unemployment, inflation, economic

growth, development, external economic dependency, etc.

The model we presented in the previous section can be extended in
a number of ways to accommodate the needs of the particular
researcher or the economic reality of a particular country. Some

of these possible extensions are:

(1) The model can become more dynamic by including lagged

variables in a number of equations, such as consumption and

investment.

(2) Some variables can be changed to incorporate uncertainty and

therefore to utilize expected values, such as expected profits in

the investment function.

{3) OtkLer variables that are treated as exogenous can become
endogenovs by increasing the number of equations, such as private

and state Jepreciation, import and export prices (the LINK model),

etc.
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(4) The financial sector (mational and international) can be
included, i.e., government bonds and private asset demands. This

will make wealth an endogenous variable.

(5) The structure of output can be broken down into disaggregated

sectors such as agricultural, industrial and services.

We should note that the small-medium size model we presented can
be extended and disaggregated but what is important is that, for
each private economic activity, a corresponding state economic
activity should be specified. This is necessary because the

private sector’'s objectives are not the same as the government's.

Conclusions

The over—all presentation of the macroeconometric model was the
main purpose of this chapter. We distinguished four sectors of the
economy that are explicitly specified by our small
macroeconometric model. The most important of these are the state
and the private sectors, which influence both the supply and the
demand side of the economy. The interrelationships of these two
sectors were also emphasized and it was concluded that their
economic actions are simultaneously determined. Finally, we
examined the scope of our model. Its purpose is twofold: first,
we want to use the simple model to ascertain the actual policy
performance and second to design policies which can better deal

with the problem of inflation, unemployment and economic growth.
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CEAPTER TEN

STRUCTURAL ESTIMATION

Introduction

The complete model we Presented in the previous chapter is
estimated and simulated in this chapter. Wwe ‘use the Canadian
economic experience in the 1970s and the 1980s to find Parameter
estimates of the model's behavioural equations. The Canadian
experience can be considered as typical of an advanced capitalist
country in terms of the economic problems it had to deal with
during this period. Problems such as unemployment, inflation, the
external deficit, economic growth and public deficit were common
for mos* advanced capitalist countries. The access to data was one
of the most important reasons Canada was chosen. However, other
reasons are important as weli. One of them is the extent of
economic intervention(direct and indirect) by the Canadian state,

broadly defined to include the federal, provincial and municipal

governments.

This chapter is divided into four sections. The first examines
some aggregate economic indicators of the Canadian economy in the
last fifteen years. The second section gives the statistical
definitions of the data used for estimating and simulating the
model. The third specifies the entire model developed in the
Previous chapter with a few adjustments to suit the Canadian
economic reality. The final section Presents the results of

parameter estimates of the model.
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1. An Overview of the Canadian Economy

In this section we attempt to present briefly an outlook of the
Canadian economy in the 1970s and the 1980s. This period covers 18
Years which can be considered as the most troublesome ones since
the Great Depression of the 1930s. The main characteristics of
this period are the breakdown of the International Monetary System
(the Bretton Woods Agreement), the increases in the price of oil,
and the shift in emphasis in the policy-makers’ objectives (from
unemployment and growth to inflation) and policy instruments (from
fiscal to monetary policy). These were common more or less to all

the advanced capitalist economies including the Canadian.

However, the Canadian economy had to deal with additional
problems, given its unique characteristics. Canada is a small,
open, advanced capitalist economy. It relies heavily on the
economic conditions in the U.S., since the U.S. is Canada’'s main
trading partner and the U.S. economy is much larger than the
Canadian economy. This makes Canada’s economic policies heavily
dependent on economiz fluctuations in the U.S. We summarize the'
Canadian economic situation in terms of the actual behaviour of
three key economic indicators: unemployment, inflation, and

output growth. (1)

(1) We do not review macroeconomic policy actions. These are
examined in the next chapter where we use the estimated model to
infer the policy actions rather +than relying upon government
announcements and programmes. OQur approach follows the time-
honored tradition in economics, which is to deal with facts rather
than political statements.
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Unemployment has been the major macroeconomic problem. In 1971
the unemployment rate stood at around 6% and was considered very
high, relative to post war standards. In the early 1980s the
unemployment rate reached record levels which were second only to
the 1930s.(2) It would come as a surprise if the goal of

macroeconomic policy for +this period was not to reduce the

unemployment rate.

Inflation has been fluctuating during this period. In the
beginning of the 1970s inflation was not the concern of policy-
makers. In 1974 it reached a double digit level of 11% but by the
fourth quarter of 1976.it dropped to 6%. Since then it has been
escalating, reaching a record high(13%) for the entire period in
1981. Since 1982 it has been decreasing, reaching a level well
below 5%. This reflects the fact that inflation, for a number of

reasons, has been the priority of Canadian macroeconomic policy in

the period of this study.

The growth of output has followed the same pattern as all the
other economic indicators during this period. The entire period is
marked by three slow-downs of economic growth: 1972-73, 1977-78
and 1982-1984. This trend in output growth is strongly related to
fluctuations in the profit rate. Output slow-downs are preceded
by low rates of profit. In the 1970s the lowest profit rate
occured in the fourth quarter of 1976, at 5.9%, and the economy
contivued at around this low level until it got out of the 1978
recession. However, in the beginning of the 1980s the profit rate

(2) We skould note that the labor supply increased considerably

during this period. Im 1971 it was 8.5 million, while in 1984 was
close to 12.5 million.
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fell steadily and never exceeded 6%, which explains why the last
recession was so severe and persistent. The lowest rate occured

in the fourth quarter of 1982, at 3.4%

All these alleged policy goals of unemployment, inflation and
economic growth were widely fluctuating in the advanced capitalist.
countries during the period after the year 1970. This was
supposed to result in intensive policy actions to stabilize the
economy, which was true for all the advanced capitalist countries,
with very few exceptions, such as Austria and Switzerland. 1In
addition, the Canadian economy had to deal with structural
problems, such as its dependence on the United States, its fiscal
structure (budget deficits) and its industrial development. These
concerns have preoccupied, in one way or another, policy-makers
during this period. The most important of them has been the public
deficit.(3) However, the problem of economic dependence on the
United States is not of lesser importance, and thus has initiated
negotiations on free trade between Canada and the United States.
The share of merchandise exports going to the United States have
been increasing and have reached a level higher than 70% of total
exports in 1983.(4) This is very important because exports

represent almost 30% of total economic activity in Canada.

Industrial development has been another important policy issue.
This is almost unique for Canada, since it has abundant natural

resources. The need for capital to exploit these resources is one

(3) In 1984 the newly elected government made the deficit one of
its main policy targets; see Wilson's (Minister of Finance)
address of November 8, 1984 'A New Direction for Canada’.

(4) See the Finance Minister’'s report(1984, p. 34).
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of the policy concerns. However, this period is marked by a
decrease in the utilization of existing capital. In the fourth
quarter of 1982 only 65% of existing capital was utilized. This
was the lowest for the entire period under consideration. The

highest utilization rate was around 80%.

Recapitulating, the Canadian economy in the 1970s, and
primarily in the early 1980s, was in a state of economic crisis.
All major economic indicators point out this undisputed fact. This
has called for active government intervention. Estimates of the
simple model in this chapter and the policy analysis of the next
will enable us to verify from the ’'facts®' whether macroeconomic
policy has used all the available policy tools to stabilize the
economy. It will also reveal the priorities of the policy-makers
and how these have changed during this period of economic crises.

The next section analyzes the source of data used for estimating

the model and for the policy analysis.
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2. Sources of Data

One of the most important problems empirical economic research
faces is the existence and the reliability of the appropriate
data. In most cases compromises had to be made due to the
unavailability of data on a particular series. In our research the
Problem was more acute because we deal with sectors of the economy
that have received little attention in the past. The state sector
and the supply side of any advanced capitalist economy have been
neglected in comparison to the demand side of the economy. The
influence of Keynes' eéonomics is the reason for this preference
by statistical authorities. 1In this section we provide the
statistical definitions of the variables used for estimating the

model summarized in the previous chapter.

The national accounts are well~-developed for the demand side of
the economy, at least for the purposes of this study.(5) Hence, we
had no problem in finding the variables of the demand side which
are related to the private sector. Private investment and
consumption are taken from national accounts. (6) Private
consumption is defined as personal expenditures on goods and
services (D20032). Private investment is defined as business
fixed investment plus any changes in inventories (D20036+D20041).
State investment has been defined as government investment in
fixed capital (D20034+D20035). State consumption has been defined

as current expenditures which does not include payments on wages

{3) We are always refering to the Canadian case,
(6) Most of the time series were taken from Cansim, the University
Base. The numbers below refer to the Cansim series.
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and capital goods. State consumption therefore, is equal to total
current government expenditures(D20033) minus government
expenditures on wages {D20020+D20091). To complete the
expenditures side of the economy we added exports(D20044) and
subtracted imports(D20048). Finally, income was defined as the sum
of private and state consumption {including expenditureé on wWages)

and investment plus exports minus imports.

The income side of the economy is divided into wage and profit
income after taxes including the net transfers from all levels of
government.(8) However, we should say a few words about the
definitions of wages and profits used in this study. First, +the
reason we used the data from national accounts is because we
wanted to be consistent with the expendjture side of the economy .
Second, alternative data are not readily available. The problem is
that profits are underestimated because part of these payments are
paid out as extraordinary wages. For example, the salaries of
senior managers and bureaucrats are part of wages even though a
substantial portion of them may in fact be disguised profits.
Another element of profits is that various business expenses for
tax purposes may have artificially become part of wages (cost)
even though they are part of profits. However, our results with
these definitions are relatively good even though a better, but

unavailable, time series for profits may have provided much more

(8) Wages = Wages, Salaries and Supplementary Labor Income(D20088)
+ Military Pay and Allowances{D20091) + Current Transfers from
Government to Persons(D20098+D20101) - Direct Taxes to

Pexrsons(D20173) - Current Transfers from Persons to
Government(D20178).

Profits = Corporation Profits after Taxes(D20262).
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reliable results.

The production side of the economy is where we encountered the
most difficulties. Not all govermment variables of the supply side
of the economy are easily measurable and various definitions can
give drastically different results. There were three state
variables on the supply side: state labor demand(SILD), state
output(8Y) and state capital(SK). All three had to be consistent,
First, state capital growth ha@ to be consistent with net state
investment taken from the national accounts. Second, state capital
had to match both state labor and state output. In other words,
the production of state output had to be consistent with the two
inputs: state capital and state labor demand. The corresponding
variables for +he private sector were easily calculated by
subtracting the state variables from the total variables on the

national statistics.

State output was defined as the sum of government expenditures
on goods and services, including wages and salaries (D20162) plus
government consumption allowances(D20169) plus goverament
investment income(D20160). State capital and private capital were
estimated using the method of " 'pexrpetual inventory’ of Statistics
Canada and their 1970 figures for capital stock. This methoed
involves the accumulation of net investment (see series 13-568,
Statistics Canada). Net investment for both state and private
investment were calculated from gross investment (previously

defined) minus capital consumption allowances (D20169 and D20009).

State labor demand had to be consistent with state 1nvestment

and state output It bhad to include employment in all three levels
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of government (federal, provincial, and municipal). Thkis data
were taken from Statistics Canada(publication series: 72:004,
72:007, 72:009). The data were seasonally adjusted. Private labor

demand was defined as total labor demand(D767608) minus the state

labor demand.

The monetary variables reflect quite well the theoretical
concerns developed in chapter eight. The state money supply is
defined as monetary base(B1604). The demand for money was defined
as M3(Bl628). The difference between money demand and state money

supply defines private money supply.

The other variables were easily calculated from the Cansim
Series or were taken from the Bank of Canada’s quarterly model,
Wealth, the private wage rate, the state wage rate, the private
price level and the state price level were taken from the
quarterly model of the Bank of Canada (RDXF). From Cansim we
retrieved the following series: the price level(D484000), the
unemployment rate(D76761l1), +the price of imports(D20354), the
price of exports(D20351), the budget deficit(D40406), United
States output(B51100), the exchange rate(B3400), population(D1l)
All the nominal rates were deflated with their coxresponding price
deflators from the national accounts. The remaining variables that
are used in the model were estimated by the previous definitions.
The measure of capital intensity was defined as the rate of
private capital divided by the sum of private capital and private
wages. The vate of profit is defined as profits divided by total
private wages and capital stock. All the growth rates have been
calculated as the rate of the difference of the current quarter
value to that of four quarters latter. In this way we take into
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account the growth rate over a year.

As a final point of this section, we should say something about
our definition of +the state variables and the reality of
government economic intervention. Our data on the government
sector reflects the key elements of our apalysis, i.e., direct
state economic activities. However, this does not exhaust all
direct government economic activities and says very little about
indirect economic activities. Bird(1979) and Bird and Foot(1979)
have provided a number of interesting calculations and definitions
of the various government economic activities. The result has been
an overestimation relétive to our estimates of all the state
economic variables., However, even though their work is fundamental
to understanding the nature and the entire extent of government
involvement, it is not appropriate for our purposes., Our approach
emphasizes the policy role of government intervention an¢ our
state economic variables have been defined accordingly. In other
words, a state economic activ’ .y was included to the extent that

it could be controlled by the policy-makers.

3. The Model

Our main purpose now is to develop a model for the Canadian
economy, which emphasizes the direct state economic role. This
empirical model is based on the theoretical econometric model
developed in the previous four chapters. We construct a model of
the Canadian economy specifying the government sector as an

endogenous direct economic actor in both the demand and the supply
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side of the economy. To my knowledge this is the first time that

such an approach is followed in constructing a macroeconometric

model for the Canadian economy.(12)

However, as we explained previously, the small model we
presented can be easily expanded to include other government and
non-government economic activities. In terms of government
economic activities, it can include more indirect ones {(other than
the money supply), such as taxes, subsidies to business, and
transfers of income. These were left out because the purpose of
this model is to incorporate direct state economic activities in a

macroeconometric model for policy analysis.

We should note that an extension of our macroeconometric model
is possible only if it is consistent with the basic distinctions
we have made between state and private economic activities in both

the supply and the demand side of the economy.

Another extension can be made in terms of the private sector.
We can disaggregate the various private economic activities in
both the demand and the supply side of the economy. Again, these
extensions will add nothing to our model in terms of its main
focus. These extensions can be easily accommodated, but the
corresponding state actions should be fully specified. In other
words, for each private economic activity a corresponding direct
state economic activity should be specified. In addition, a
complete model should fully specify all the alternative state

(12) A survey of Canadian macroeconometric models is given by
Bodkin et. al.(manuscript). The CANDIDE model does provide a

breakdown of government expenditures, but only for the demand
side.
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economic activities.

We proceed now to present the model used for estimation and
simulation purposes (the variable definitions are given below in

table 10.1):

CP=A0+A1*LAG4 (CP)+A2*W+A3*PRO+A4*V+A5*PGR+AG*EOP
CS=BO+BL1*LAG(CS)+B2*Y+B3*UR+B4*PGR+B5*DCR
IP=CO+CL*LAG(IP)+C2*PROgr+C3*Qgr+C4+*LAG2 (IP)
IS=DO+D1*LAG(IS)+D2*IP+D3*UR+D4*V
E=E0+EL*LAG(E)+E2*YUS+E3*PE+E4 *ER
IM=FO+F1*LAG(IM)+F2*Y+F3*PIM+F4*ER
LDP=GO+G1*LAG (LDP)+G2*PRO+G3*E+G4 *PWR
LDS=HO+H1*UR+H2*Y+H3 * SWR+H4*PRO+H5*WRGR
YPL=J0+J2*LOG (LDP ) +J3*LOG (KP)
YSL=KO0+K2*LOG (LDS) +K3*LOG (KS) +K4 *LOG ( DUM)
PP=LO+L1*LAG(PP)+L2*WRGR+L3*CII+LA*YP/POP
PS=MO+ML*LAG(PS)+M2*PGR+M3 *D+M4 *SWR
MD=NO+N1*LAG(MD)+N3*Y+N4*PROR+N5*PGR
MSS=Q0+01*LAG (MSS)+02*PGR+03*D+04 *URCR
Y=CP+CS+WS+IP+IS+E-IMP

MSP=MD-MSS

PGR=(SY/Y)*PSGR+(PY/Y)*PPGR
UR=(LS-LD-SLD) /LS

PK=LAG (PK)+IP-DP*LAG ( PK)

SK=LAG ( SK)+IS~DS*LAG ( SK)

YS=EXP(YSL)

YP=Y-YS

PRO=RRK*KP

WP=WAP*LDP
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WS=WAS*LDS
W=WP+WS
Q=KP/ (WP+KP)
Where:
Al to 04 : Coefficients
* : S8ign of multiplication
EXP : Exponent
LOG : Natural Logarithm
1LAGl : Lag one period
LAG2 : Lag two periods

LAG4 : Lag four periods

All variables are dated for the period (t) unless otherwise is
specified by the lag operators. A1l equations, with the exception
of identities, are multiplied by the coefficients and, wherever

applicable, we include the constant.

The first fourteen equations are the behavioural equations of
the model. These are similar, but not identical, to the equations
we presented in the previous chapter. There are a number of
differences: First, we do not include the supply of labor because
we assume that the labor market ig always in excess supply and
thus employment is demand~determined, which is what the Canadian
economy experienced in the years we used for estimation (1971i to
1987i). Second, in a number of equations we used growth rates
instead of levels for some of the independent variables. Third,
some variables that were not significant were dropped out. Fourth,
in the state production function we include a dummy variable to
take into consideration technological changes. This is simply
defined as a time variable. The same variable was not significant
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for the private production function. Fifth, in the consumption

function the population variable was significant.

4., Structural Estimation

The model was estimated and simulated with non-linear
techniques.(13) Our model is non-linear in variables but linear in
parameters. Non-linear estimation and simulation techriques for
simultaneous models have been developed in the recent years. (14)
The model was estimated with four alternative methods: ordinary
least squares(OLS), seemingly unrelated regressions(SUR), two
stages least squares(2SLS) and three stages least squares(3SLS).
The best results were obtained by the second method of seemingly
unrelated regreséions, using data for the first quarter of 1971 to
the first quarter of 1987, but the results with the other methods

were not much different.

The results obtained by SUR are reproduced in table 10.1. For
each estimation technique we give the statistics for each
equation: R-Square, h-Statistic and +the Durbin-Watson. The h-
statistic is not relevant for the equations of LDS, YPL, YSL and
PS because they do not contain any lagged endogenous variable.

Then, the parameter estimates follow.

(13) We wused MATRIX OPERATION(MATOP) a package developed by
Professor Kuiper at the University of Ottawa for most of our
quantitative work and Statistical Analysis Systems(SAS) for the
non-linear estimation and simulation.

(14) See Goldfeld and Quandt(1972, ch. 8) and Klein(1983, ch. 2).
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We will now analyze the results obtained by the SUR method. (15)
All the equations of the model are explained very well by their
corresponding independent variables. In all but two of the 14
behavioural equations the explanatory variables explain over 90%
of the variation in the dependent variables. The only exceptions
are private and state-investment, which have an R-Square of 83%
and 86% respectively. Autocorrelation appears to be a problem in
only two equations: private consumption and state money supply.
In most cases this is confirmed by the h-statistic because in most
equations the inclusion of the lagged endcgenous as an exogenous
variable biases the Durbin-Watson statistic. The two production
functions and state prices have been corrected for first degree
autocorrelation. The equations that describe the direct state
econcomic activities appear to have the least problem of
autoéorrelation. One explanation for +this is that private.
variables were calculated as residuals from the total after we
calculated the state ones from the primary sources (see section
two of this chapter). Thus, all the ‘'noise’ that might exist in

the aggregate data became part of the corresponding private

variables.

(15) The results of the other methods are not much different,
therefore there is no need for separate analysis.
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TABLE 10.1: ESTIMATION RESULTS : 1971i-1987i

Endogenous Degree of Durbin
Variable Freedom R-Square h-Statistic Watson
Private Consumption(CP) 58 99,55 3.7 1.22
State Consumption(CSs) 59 82.92 0.41 1.91
Private Investment (IP) 60 93.29 1.15 1.75
State Investment({IS) 60 80.53 -0.79 2.16
Exports(E) 60 98.61 -0.44 2.10
Imports(IMP) 60 98.71 1.87 1.5¢6
Private Labor Demand(LDP) 60 99.66 1.03 1.72
State Labor Demand(LDS) 59 93.04 - 1.40
Private Output in logarithms(YPL 62 99.41 - 2.01
State Qutput in logarithms (YSL) 62 98.96 - 1.25
Private Prices(PP) 60 99.97 0.16 1.96
State Prices(PS) 61 99.90 - 1.85
Money Demand(MD) 60 99.64 1.17 1.70
State Money Supply{MSS) 60 98.76 3.5 1.10

ENDOGENQUS PARAMETER EXOGENOUS T’ RATIO
VARTABLE ESTIMATE VARIABLE
A0=224959 Constant 3.61
Private Al=0.21 C(t-4) 2.70
Consumption A2=0.¢€4 Total Wages(W) 7.68
{CP) A3=0.33 Profits(PRO) 6.09
A4=47 Wealth(V) 5.89
A5=-377 Inflation Rate(PGR) in % -3.31
A6=10.38 Population (POP) 3.14
B0=4965 Constant 4.62
State B1=0.42 SC(t-1) 5.95
Consumption B2=0.020 Income(Y) 4.88
(C8) B3=116 Unemployment Rate(UR) 1.52
B4=6.31 Inflation Rate(PGR) -0.17
B5=12 Growth of Deficit(DGR) in % 0.52
C0=3834 Constant 1.95
Private C1=0.88 IP(t-1) 12.76
Investment C2=38 Profits Growth(PRO) 4.2
{IP) C3=128 Capital Intensity Growth(Q) 1.3
C4=0.058 IP(t—-2) 0.82
D0=392¢ Constant 4,04
State D1=0.68 SI{t-1) 8.44
Investment D2=-0.0176 Private Investment(I) -2.25
(IS) D3=-99 Unemployment Rate(UR) -2.33
D4=1.32 Wealth (V) 3.11
E0=-33248 Constant ~4.04
Total E1=0.77 EX{t-1) 13.35
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Exports E2=24
{EX) E3=-10.6
E4=254
F0=-31032
Total F1=0.69
Imports F2=0.19
(IMP) F3=-200
F4=97
G0=745
Private G1=0.87
Labor G2=0.088
Demand G3=0.00062
(LDP) G4=0.96
HO0=-582
State H1=23,27
Laborx H2=0.005
Demand H3=-1,25
(LDS) H4=0.002
E5=15. 45
Private J0=2,2
Output J2=0.67
(YP) J3=0.23
State K2=0.18
Output K3=0.74
(¥S) K4=0.34
L0=-3.8
Private L1=0.96
Prices L2=0.,04
(PP) L3=5.4
L4=0.42
State M0=-0.83
Prices M2=-16,32
{PS) M3=-0.00001
M4=0.28
NO=-5948
Demand for N1=0.91
Money N3=0.02
{MD) N4=1588
N3=-50
00=420
State Money 01=0.98
Supply 02=-20.8
{MSS) 03=—0.003
04=114

Output of U.8.(YUS)
Price of Exports(PE)
Exchange Rate(ER)

IMP(t-1)
Income(Y)

Price of Imports (PIM)
Exchange Rate(ER)

LDP(t-1)
Profits(PRO)
Exports(E)
Private Wage Rate

Unemployment Rate (UR)
Income(Y)

State Wage Rate (WRS)
Profits(PRO)

Wage Rate Growth (WRGR)

Log of Labox Demand (LDP)
Log of Private Capital (KP)

Log of State labox (LDS)
Log of State Capital(KS)
Dummy (technological change)

PP(t-1)

Wage Rate Growth (WRGR)

Cost of Imported Inputs(CII)
Per Capita Consumption(YP/POP)

Inflation rate(PGR)
Deficit(D)
State Wage Rate (SWR)

MD({t-1)

Income(Y)

Rate of Profit(PROR)
Inflation Rate(PGR)

SMS(t-1)
Inflation Rate(PGR)
Deficit(D)
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Most of the parameter estimates turned out statistically
significant and with the appropriate sign. The first six equations
constituie the demand side of the economy (coefficients from a to
F). Private consumption is well determinad by total wages,
Profits, wealth and the inflation rate. Aall have the ppropriate
sign and are statistically significant. The marginal Propensity to
consume out of wage income is 64%, which is almost twice than the
corresponding one of profits of 34%. ‘the long run marginal
bPropensity to consume is 92% for wages and 44% for profits. A ten
dollar increase in wealth increases current pPrivate consumption by
47 cents in the short-run and 60 cents in the long-run. On the
other hand, for reasons explained in chapter six, inflation has a
negative impact on Private consumption: a 1% increase in the
inflation rate decreases Private consumption by .21% in the short-

run and .27% in the long~run.

State consumption depends very much on national income. Income
has a positive effect, which is consistent with the theory
developed “n chapter six. A one dollar increase in income
increases state consumption by 2 cents in the short-~run and 3.5
cents in the long-run. However, the three policy goals do not
appear to play a very significant role even though they have the
predicted sign. The unemployment rate appears to affect state
consumption more than the growth of the budget deficit ang
inflation. A 1% increase in the unemployment rate increases state
consumption by 0.54% in the short-run and 0.9% in the long-run.
This zreflects a Keynesian concern, which advocates demand

management policies és a cure of unemployment. The budget deficit

and the inflation rate had no significant effect on state
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consumption.

Private investment is very well explained by the rate of growth
of profit. A one percent increase in profits does not cause much
private investment in the short-run (only .06%), but it causes an
increase in private investment by .52% in the long-run. This is
consistent with the theory of investment, which assumes that there
is a time-lag before new investment takes place. On the other
hand, capital intensity does not pPlay a significant role and even

appears with atheoretically inappropriate sign.

State investment is strongly related to the growth of national
wealth. An increase in wealth by 10 dollars increases state
investment by 1.32 cents in the short-run and 4.13 cents in the
long-run. State investment appears to be negatively related to
private investment, which confirms the hjpothesis that it has been
used as a policy to supplement weak private investment. On the
other hand, the unemployment rate appears to have rlayed a
statistically significant role, but has a negative sign, which
reveals that state investment has not been used as a policy

measure to cure unemployment.

Exports and imports respond very well to foreign and national
income respectively. Exports increase by 23 million dollars for
each billion dollar increase in the United States income. On the
other hand, a depreciation in the Canadian dollar (an increase in
ER) increases exports three times more than imports. Thus,
depreciation appears to be a short-run solution to the balance of
trade. In the long-run, it is even better because exports increase

four time more than imports. This is consistent with what the J
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curve predicts. The price of imports and exports have an expected
negative impact but for exports the coefficient is not
statistically significant. This is because it is strongly
correlated with the exchange rate, which picks up most of the
effect on exports. Finally, an increase in Canada's income by one
dollar increases imports by 19 cents in the short-run and 61 cents

in the long-run.

Equations 7-12 constitute the behavioural equations of the
supply side of the Canadian economy. Private labor demand depends
positively on profits, exports and the private wage rate. The
profit variable is staéistically the most significant. If profits
increase by one billion dollars (a 5% increase over the average
for the entire period), then employment increases by 8,000 in the
short-run (a mere ..1%), and by 68,000 in the long-run (a .76%
increase). Thus, indirect policies aiming at increasing profits as
a means of increasing employment may not be very effective. The
other statistical significant variable is the private wage rate.
During the entire period (1971i-1987ii) the private wage rate
averaged a 8.2% increase and private employment reached an average
of 8.9 million people. The wage rate has a positive effect on
labor demand, which can be explained by the Keynesian argument
that an increase in wages increase aggregate demand and therefore
employment. Finally, exports play a positive role, but they are

not statistically significant.

The most important direct state economic activity on the supply
side is state labor demand. All variables are statistically
significant. The growth in both the state and the private wage
rates appear to play an important role. The effect of the private
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wage rate turned out to be positive while the state wage rate had
a negative impact. Income plays an important role. An increase in
income by one billion dollars {(a .3% increase) raises state labor
demand by 5,000 or .5%. The income elasticity of state employment
is equal to 1.60, which is elastic and confirms the hypothesis
that the demand for publiccgoods increases at a rate higher than
income. Finally, +the most important wvariable for wus is the
unemployment rate. It appears that state labor demand 1is
positively related to the unemployment rate. In other words,
policy-makers appear to have used state employment as a means to
fight unemployment. A one percentage point increase in the

unemployment rate raises state employment by 23,270 or by 2.32

percent.

Both production functions (private and capital) exhibit
decreasing returns to scale. The difference between the two
production functions 1lies in the income share of capital and
labor. The share of labor ard capital of the private production
function is not surprising. The labor share is three times greater
than the share of capital (.67 for labor and .23 for capital).
However, in the case of state production function the share of
capital is greater than the share of labor. One reason is that
state output 1is relatively more capital intensive than private
production. The capital-labor ratio in state production was on
average three times the ratio in private production. Finally, a
dummy variable in the state prcduction function is very
significant, which shows that in the last 18 years the Canadian

public sector has undergone drastic changes.
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The last two equations of the supply side determine the private
and state prices. The private price level is cost-determined. Both
the growth in the wage rate and the cost of imported inputs play
an important role ir determining the private Price level. The
demand effect, as it is‘reflected by per capita consumption, had a
positive impact on the private price level. The inflation rate
has a positive sign in explaining the state price level. State
price level grows in the orposite direction as the over-all price
level and, thus, it could have been used as a mean of anti-
inflationary policy. On the other hand, the deficit has a
negative effect. Finally, the state wage rate contributes

positively to the state price determination,

The final part of the model is the monetary sector. The two
behavioural equations are the demand for money and the state money
supply. Wealth and the inflation rate do not play an important
role in determining the demand for money. The former appears even
with the wrong sign, which is the result of its inter-correlation
with income. and therefore was not included. The two key
variables in money demand are income and the rate of profit. The
latter is the new element in the demand for money, because the
rate of profit has not been included in previous studies of the
demand for money, at least in the way we have defined it. A one
unit increase in the rate of profit (from the average 6.5% to
7.5%) will increase the demand for money by 1600 million in the
short-run (1.2% relative to the average). Thus, the rate of

profit plays an important role in determining the dJ&emand for

money.
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State money supply for the entire period is better explained by
policy c¢oncerns alone (income and wealth did not play a
significant role and they were dropped out). As it was predicted
in chapter eight, state money supply increases when there is an
increase in the growth of unemployment rate, a decrease in the
deficit, and a decrease in the inflation rate. It appears that
the three most important goals of policy-makers for the entire
period determined the variation in the state money supply. A ten
percent increase in the growth of the unemployment rate increases
state money supply by il.3 million dollars in the short~run (a .1%

increase) and by 941 million in the long-run (a 9.3% increase).

Conclusions

In this chapter we presented the specification of the model that
was used for estimation purposes. We used the Canadian economic
experience of the period of 1971i to 1987i to estimate the
theoretical macroeconometric model we presented ia the previous
chapter. However, a few adjustments have been made to take into
account the Canadian economic reality (the exclusion of labor
supply) and estimation problems (the autocorrelation in the two
production functions). The over-all results of the estimation may
be considered as satisfactory in terms of the sign and the
statistical significance of most of the variables. 1In the next
chapter we examine the simulation results of the Canadian model

and perform some policy experiments.
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CHAPTER ELEVEN

SIMULATION AND POLICY ANALYSIS

Introduction

In the previous chapter we presented the structural estimation
of the simple model that emphasizes direct state economic
activities. 1In this chapter we present the results of simulation
and policy experiments. The emphasis is on five state economic
activities: state consumption, state investment, state 1labor
demand, state money supply and state Prices. All <can be

considered as direct state economic activities with the eXception

of the state money supply.

The first section presents the simulation of the model. The
simulated values were used in the final part of this chapter for
policy analysis. The maian policy experiment was to change
permanently each of the five state interventions {consumption,
investment, labor demand, money supply and prices) and then trace
their effects on the three key policy targets: output, employment

and inflation. These are presented in section two.

In the third section we present policy experiments with the
three direct state economic activities {corsumption, investment
and state labor employment) that take into account the
government’'s balanced budget consideration. An increase in the
amount spent on one of the direct state economic activity is
accompanied by a decrease of equal amount in one of the other two
direct state economic activities. These policy experiments show
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that government should re-allocate its spending if the main
concern are output, employment and inflation. The final section
presents the effects of three policy variables: state wage rate,

exchange rate and 1labor supply on output, employment and

inflation.

l. Simulation

The simulation of a model can be considered as the reverse of
the estimation. The latter uses real data to find values of the
unknown parameters of the model. Simulation, on the other hand,
uses the estimated parameters and the actual values of the
exogenous variables to dJenerate values for the endogenous
variables (which may be considered as ihe unknowns), which are
consistent with the mathematical solution of the model. Using the
estimated coefficients, the simulation calculates a set of values
which can be compared with the actual ones to show how well the
model replicates the historical data for the endogenous variables

of the model.

The simulated or predicted values are generated for the
endogenocus variables while the exogenous variables are taken from
the actual (historical) data, i.e, they are taken as given. The
lagged endogenous are predetermined but their values can be the
actual or the simulated values. The latter do not exist for the
initial periods, in which case actual data are used. The
simulation that uses the actual values for the lagged endogenous

is called the 'naive’ simulation. This is not the way our model
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was simulated. Instead, we used the predicted values to feed the
model in terms of its lagged endogenous. In this way, wWe generated
predicted values for the entire period for all endogenous
variables. This érocess is called ex post or historical
simulation.(2) The actual data can be compared with the one
generated by the simulation process. The smaller the difference

between the actual and the simulated, the better the model is

capable of generating the actual data.

The difference between the actual and the simulated data cannot
be used to compare alternative models or equations within the same
model because its level depends very much upon the unit of
measurement. If we divide this difference by the actual data for
each particular period, we get a unit-free measurement. This ratio
then is summed for all. values generated by the simulation process
after it has been squared so that positive deviations do not
cancel out the negative ones. Finally, this sum is divided by the
number of periods in the simulation to take the average and then
it is square rooted to get rid of the square numbers. The result
is a statistic which is called the Root—-Mean-Square percent
simulation erro.. It is the most common statistic that is used to
evaluate simulation results. The smaller this statistic, the

better the simulated data resembles the actual.

Another way to evaluate the simulation results is by Theil's

(2) Alternatively, we could have used ex post forecasting, ex ante
forecasting or backcasting but our concern is the specific period
under examination. Nevertheless, how well a model forecasts or
backcasts can be used as an appropriate index of its relative

stability and reliability; see Pindyck and Rubinfeld(1981, pp.
358-360).
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inequality coefficient as this is decomposed in its three

parts:(3)

UM : Index of Specification Error

]

: Index of Error between Predicted and Actual

UD : Index of Error due to Disturbances

The first index (UM) is the bias which shows whether or not the
model has been correctly =zpecified. In other words, it shows how
close the average predicted values are to the actual ones. The
second index (UR) shows bow the oscillations of the predicted
{simulated) values resemble the actual. This index can be used to
show how well the model captures the turning points of a
particular endogenous variable. The last index {UD) refers to the
diversion of the actual from the simulated data due to changes in
the disturbance. This is less problematic and something that
econometricians can do nothing about. In other words, there is no
way that a model can exactly match (duplicate) the economic
reality. 1In this case, if UM=UR=0 and UD=1.0, then these results
are the best we can get. However, values of UM less than (.1) ox

(.2) are considered as satisfactory results.

The following table gives the simulated results for the model
using the estimations obtained by seemingly unrelated
regressions(SUR). In terms of the Root-Mean-~Square percent error,
ail the equations of the model performed relatively well (below
10%) with the exception of the inflation rate (22.9%)., In terms

of Theil's measures, most equations had a bias due to

(3) See Pindyck and Rubinfeld(1981, pp. 364-365).
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mispecificatoon of less than 15%, with the only exceptions of the

inflation rate (31%) and private investment (20%).

Table 11.1 : THEIL'S FORECAST ERROR MEASURES AND
STATISTICS OF FIT

BIAS REGRESS DISTURB RMS %
VARIABLE (UM) (UR) (UD) ERROR

Private Consumption{CP) 0
State Consumption(CS) 0
Private Investment(IP) 0
State Investment(IS) 0
Exports(E) 0
Imports(IMP) 0
Private Labor Demand(LDS) 0
State Labor Demand(LDS) 0
Private Output in logs(YPL) 0
State Output in logs(YSL) 0 .
Private Prices(PP) 0.312 0.570 0.118
State Prices(PS) ]
Money Demand{MD) 0
State Money Supply(MSS) ¢
Total Income(Y) 0
Private Money Supply{MSP) 0
Inflation Rate(PGR) 0
Unemployment Rate(UR) 0
State Output(¥s) 0
Private Qutput(YP) 0
Private Wages(WP) 0
State Wages(WS) 0

.

bQUWmNhthHNOOhOLﬂhh\DO\:—l
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2. Structural Analysis

The system of equations we presented to describe direct state
involvement can be used to show the relative effectiveness of
government policies. The structural analysis involves the
estimation and the interpretation of the policy effectiveness as
well as the testing of alternative hypotheses. We have already
estimated the model in the previous chapter. In this section we
provide various ways of interpreting the estimation results by
doing some policy experiments. In addition, we try to answer some
of the theoretical questions regarding the policy effectiveness in

either the short or the long run.

In the model the government can directly affect the economy
through its state consumption(CS), state investment(1S), state
employment (LDS), state money supply(MSS) and finally through the
pricing of state output(PS). Given the structure of the economy
we estimated, our concern here is how these five policies affect
the three variables which are the targets of policy making: the
level of output, employment and the inflation rate. Each direct
state economic activity was permanently changed in 1971i and then
we traced their relative effect on the three policy variables:
output, employment and the inflation rate.(4) State consumption,
state investment, state labor demand and state money supply were

(4) It can be argued that, while in the model all state economic
activities have been endogenized, when it comes to pelicy
experiments they are treated as exogenous. This is true but one
can interpret the changes in these state variables as the result
of a change in the response coefficients of various macroeconomic
policy concerns. In doing so the calculation of the results of
pPolicy experiments becomes easier. Actually, in the policy
experiments the constant of each policy variable was changed,
which can be interpreted as the autonomous state expenditure.
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increased by a hundred million dollars. State prices were
decreased by ten units (it is an index). The effect of each
alternative policy on the three targets is given in the next three
tables (11.2, 11.3, 11.4). We traced the effect of these policy
experiments on output, employment and inflation for four years (16
quarters). The first column in each table gives the simulated
value of the target variable before the policy change. For each
state economic activity (five in total) we give the difference of
the simulated value of the target variable after the policy with

the pre-policy value (the first column}).

A number of importént observations can be derived from the
results reported in the three tables. What is interesting from a
policy-makers point of view is the effect of each particular
direct state economic activity. In particular, it is interesting
to see which state activity is more effective in its influence on
a particular target in the short-runm, which is the concern of
macroeconomic policy. Let us discuss now the effect of the five

policies on each of the three targets.

As it can be seen from the three tables, an increase in state
consumption (CS) has a positive effect on all three targets cf
policy-makers. The multiplier effect of state consumption reaches
a maximum of 1.423 in the third quarter. It stabilizes around 1.33,
A one dollar increase in state consumption raises output by 1.3
dollars. The effect of a rise in state consumption on inflation
is positive, but very small and it becomes close to zero later. In
any case, increasing state consumption appears to have little
effect on the inflation rate. Finnally, state consumption has a
positive impact on employment. In the beginning of the four year
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period, an increase in state consumption by 100 million dollars

increase employment by 9000 jobs,

YEAR Initial Ccs Is LDS PS
1971 231274 111 111 144 -1706
230659 l4¢ 168 120 —2230
236461 143 189 110 -2219
242148 141 215 110 ~-2205
1972 246582 141 227 122 -951
247581 135 227 111 —-456
250467 124 232 110 -390
259836 136 239 117 =393
1873 263098 135 238 116 43
263011 129 229 110 165
265614 131 232 110 149
276387 133 236 116 123
1974 275420 130 231 110 207
274135 128 228 119 221
281693 132 235 115 219
285089 133 237 117 207
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YEAR Initial CS s LDS PS
1971 8006 .43 43 2.6 ~-6.72
8041 .55 66 2.45 -8.79
8136 .36 78 2.4 -8.77
8219 +35 85 2.4 -8.74
1972 8271 .56 .90 2.5 -3.77
8315 .54 .91 2.4 -1.8
8378 .53 .92 2.4 -1.58
8464 .55 .96 2.5 -1.7
1973 8573 .54 .95 2.5 0
8660 .52 .92 2.4 -0.4
8728 .52 .93 2.4 1
8869 54 .95 2.5 1
1974 8976 .52 .93 2.4 0
9072 52 .93 2.4 1.47
9205 53 .95 2.45 0.88
9274 54 .96 2.5 0.84

Table 11.4: POLICY EFFECTS ON INFLATION (in %)

YEAR Initial Ccs IS LDS PS
1971 1.9 004 -004 .004 2.04
2.7 .007 .008 .007 5.8
2.8 011 014 .009 6.3
4.9 .016 .020 .011 6.5
1972 5.7 .016 023 .01 2.91
4.9 015 .023 .005 1.18
5.8 .013 .023 .009 625
6.3 .013 .022 .009 318
1973 6.3 .011 .022 .oos8 - .191
6.1 01 .020 .007 - .420
6.1 01 .019 .007 - .496
6.1 009 .017 .006 - .526
1974 6.5 . 007 .015 .004 - .553
7.7 .007 .014 .004 - .563
10.2 .005 .011 .003 - .579
10.4 . 004 .009 .002 - .379
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A permanent increase in state investment (IS) by 100 million
dollars had an immediate effect similar to state consumption on
the level of output. In the first two quarters output increased by
111 and 168 million dollars respectively, which is the lowest of
the entire period under consideration. The state investment
multiplier reaches a maximum of 2.38 in the last quarter of the
second year. It is important to note here that our distinction
between state consumption and state investment has significant
implications on the multiplier analysis. The conventional
macroeconomic analysis that treats all government expenditures as
the same is not adequate for an effective economic policy. A one
dollar increase in government expenditures may have different
multiplier effects on output depending whether it is spent as
current consumption or investment. Using the multiplier results
of the model, a oﬁe dollar increase in government spending raises
output over the four year span by 1.3 dollars if it is spent as
state consumption, but it gives one dollar more if it is spent as

state investment.

State investment has also a large effect on employment. In the
sixteen quarters (four years) of our analysis employment increased
by 900 jobs a year. This is second only to state labor employment.
The effect of state investment on inflation is similar to that of
state consumption but it is larger. In the first period the
increase in state investment by 100 million dollars increases the
inflation rate by .004%; the effect later becomes larger, but by
the end of the period there is a smaller positive effect on

inflation.
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Another alternative of direct state economic activity policy-
makers have is state labor employment. It does not come as a
surprise that state labor demand (LDS) is very effective in
increasing employment. The state labor demand has the largest
effect on employment of any policy. The impact on employment in
the first quérter is 2600 jobs and the state labor demand
multiplier stabilizes around 2.4 for the entire period. The
increase in state labor demand by 100 million dollars has a
positive effect on output even though it is small one. For +he
entire period of three years the multiplier is 1.17, which is much
lower than either the state consumption or state investment
multiplier. It appears that more employment can be achieved at the

cost of lower output. The increase in state labor demand leaves

unaffected the inflation rate.

Monetary policy, i.e., a 100 million dollar increase of the
state money supply (MSS), had no effect on output (not reported).
Thus monetary policy appears unable to have an effect on either
output or the unemployment rate. Even inflation is not affected
much by state money supply. This is the result of the structure of
the model, which makes endogenous the state and private money
supply. Thus, a decrease in state money supply may not reduce

inflation because there is a corresponding decrease in private

money supply.

The increase in state prices by 10 units (close to 15%) has
significant effects on all three targets of macroeconomic policy.
However, since these effects are mixed effects for each target,
the over-all effect is relatively small. The increase in state
pPrices decreases output in the first four quarters but output
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increases thereafter. Similar is the effect on amployment., It has
a large negative effect in the beginning of the period and it
turns positive in the fifth quarter. The over—all effect on
employment is negative. The same is true for the inflation rate.
Thus, it appears that the pricing of state output is =2 very
impdrtant policy variable and it can have desirable effects on all
policy targets in the very short-run period (eight quarters). The
decrease in state prices increases the inflation rate due to the
large decrease in cutput, but the decrease in state Prices have a

negative effect after the first eight quarters.

Summing wup the five policies of direct state economic
intervention we can say that state investment has the largest
effect on output, state employment on the unemployment rate and
state prices on the inflation rate. Monetary policy had small or
no effect on all three targets of macroeconomic policy that we

exXxamined.

3. Balanced Budget Pciicies

One of the most important problems of government economic
intervention has been +he financing of goverrment expenditures,
Recently, there has been a big criticism on the way that
government has financed its expenditures, particularly the
creation of large deficits. In this section we discuss policies
that take this into account by comparing the three most important
direct state economic intervention: state consumption, state

investment and state labor demand.
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Suppose that one type of govermnment expenditure increases
financed by an equal decrease in another type of government
expenditure. It appears that the best policy to increase
aggregate output 1is state investment. An increase in state
investment by 100 million dollars at the cost of decreasing state
consumption or state labor dcmand by the same amount will increase
output throughout the period. The largest effect is if this
increase in state investment is financed by a decrease in state
labor demand (an average of 100 million for each single quarter),
If it is financed by a decrease in state consumption, then the
increase in output is by an average of over 84 million for each
single quarter. Finally, output can increase by an average of 18
million dollars if state consumption is increased by 100 million
dollars at the cost of state labor demand. Thus, a better re-
allccation of government expenditures for direct state ecoﬁomic
activities can produce a higher 1level of output. What is

important is not only the aggregate level, but the structure of

government expenditures as well.

While state investment appears to be the best instrument in
increasing output, this is not the case with the employment
target. State labor demand appears to be the most important
instrument in achieving higher employment (less unemployment). An
increase in state labor demand by 100 million dollars that is
accempanied by a simultaneous decrease ..° either state consumption
or state investment results in higher employment. If state
investment decreases by the same amount that the labor demand
increases, then employment will increase by 1600 jobs a quarter.

The same number is 2000 jobs for a re—allocation of government
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sperding from state consumption to state labor employment.

Finally, balanced budget policies have mixed effects on the
inflation rate. The increase in state investment at the cost of
either state consumption or state labor demand had a positive
effect. An increase in state consumption at the cost of state
1abor demand had a small positive effect. An increase in state
labor demand at the cost of decreasing either state consumption or

state investment had a negative effect on inflation.

4. Policy Experiments with Exogenous State Variables

In the small econometric model for policy analysis presented in
the previous chapters emphasis was put on direct endogenous state
variables. However, these variables do not exhaust the government
economic activities that are included in the model. We have
selected three important state economic variables +that are
considered exogenous in the model to analyze their effect on the
targets of economic policy. These variables are the state wage
rate (WRS), the exchange rate (ER) and the labor supply (LS}.
These variables can be directly or indirectly conitrolled by the
government sector.(4) The state wage rate and the exchange rate
have been the subject of many policy controversies in the last 18
years. The Canadian government has been playing an active role in
controlling these variables. The labor supply also has been

subject to policy controversies because Canada has committed

(4) We are always refering to the Canadian case.
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itself to accepting international labor. For the entire period
under consideration (19711-1987i), Canada has admitted an average
of over a 100,000 immigrants a year. Thus, all three variables
have been controlled by policy-makers in an attempt to affect such
variables as output, employment and the inflation rate. The

effects of these variables are discussed in this section.

All three variables were permanently changed for the entire
period and we traced their effects on output, employment and the
inflation rate for the subsequent 16 quarters (four years). The
state wage rate was increased by ten percent, the exchange rate
was increased by ten percent (this is equivalent to a depreciation
of the Canadian dollar) and finally the labor supply was increased
by one hundred thousand. The effects of these changes on output,

employment and inflation are given in table 11.5.
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Table 11.5: Policy Effects of WRS, ER and LS

YEAR WRS ER LS WRS ER LS WRS ER LS

1971 -1479 1742 1594 -18.94 8.1 26.13 1.0
—-1513 2967 1247 -19.69 14.64 24.82 l.6 .0129 ,0069
—-1434 3662 1068 -19.26 20.32 23.89 1.8
—-1566 4251 1071 -20.45 25.48 23.72 2.0

1972 -1330 4700 1226 -20.00 30.12 24,34 1.1 0434 .0097
-1060 4912 1049 -18.33 34.15 23.66 0.6 0490 .0086

—-1079 5152 1038 =-19.15 37.49 23.32 0.4 0497 .0082

—-1268 5441 1183 -21.17 41.23 23.84 0.25 05 .0082

1973 -1093 5546 1126 -20.17 44.1 23.36 0.093 .0491 .0071
—848 5522 876 -19.14 46.31 22.09 0.037 .0481 .0061

—-914 5655 943 -19.77 48.81 22.55 0.003 .0464 .0054

—-1055 5812 1015 -21.15 51.41 22.61 —-0.013 .0445 .0045

1974 -915 5750 1270 -20.96 52.87 21.88 -0.01 .0407 .0032
—843 5696 794 -20.99 54.11 21.47 -0.025 .0366 .0028
-1078 5838 911 -23.68 56.04 21.97 0.007 .0310 .0023
—1161 5914 942 -24.66 57.56 21.9 0.006 .0280 .0014

The State Wage Rate (WRS) was increased by 10%

The Exchange Rate (ER) was depreciated by 10%

Labor Supply (LS) was increased by 100,000

The increase in the state wage rate by ten percent has mixed
effects on all three targets of economic policy. Output decreases
by an average of 1.5 billion dollars in the first four periods (a
decrease by .67%), but it stabilizes to around 1 billion in the
subsequent quarters. Similar to the effect on output is the
effect on employment. The effect is negative, a loss of 10,000
jobs per quarter. The increase in the state wage rate has an
initial large positive effect on the inflation rate, but declines
thereafter until it becomes almost zero. It appears therefore that
the increase in the state wage rate can decrease output and

employment and increase the inflation rate in the short-run.

The depreciation of the Canadian dollar by ten percent for the
entire period has a strong positive effect on output. In the four
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vear period output increases by close to five billion dollars
which might justify policy-makers pre-occupation with a strong
dollar. Similaxr to the output effect, depreciation increases
employment. The ten percent depreciation generates an average of
38,000 jobs a year for the four year period under consideration.

Depreciation increases inflation but the effect is relatively

small.

The last policy is +that of increasing labor supply. The
increase in the labor supply by one hundred thousands has a
positive effect on output. In the first four quarters output
increases by 12 billi&n dollars a period. In the next two years
output 1is constantly increasing, but at a decreasing rate. The
over—all effect is positive, output increases on average by 1
billion dollars. Similar +to the output 1is the effect on
employment. The increase in labor supply increase employment, but
by not very much. The average increase in employment is 25,000
jobs. On the other hand, the positive effect on inflation is not
very strong. It can be concluded that an increase in the labor

supply increases output but has small effects on employment and

inflation.

Conclusions

The main findings of this chapter regarding the revealed goals

policy—-makers and the effectiveness of state economic activities

are:

(i) State investment is the most important direct state economic
activity that can be used to achieve lower unemployment and raise
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output.

(ii) State labor employment is very effective in decreasing the
unemployment rate (the best policy) and increasing the output bhut
it is not as effective as state investment and consumption. It
appears that it crowds out private production by less than it
increases state output. Thus, the over-all effect on output 1is

positive but a small one.

(1ii) The pricing of state output has not been used to reduce the
over—all inflation rate, which would appear as the most
appropriate policy. As the policy experiments have shown, the

state price level had a large effect on the inflation rate.

(iv) State consumption had similar effects as those of state

investment but were not as large.

(v) State money supply had no real effects, which can be the
result of the role of the private money supply. The latter plays

an important endogenous role in the monetary sector.

(vi) Using balanced budget policies, state investment appears to

be the best policy in promoting more economic activity.

(vii) An increase in the state wage rate decreases output and

employment and increases inflation,

(viii) A depreciation of the Canadian dollar has strong negative

effects on output and employment.

(ix) An increase in the labor supply increases output and

employment, but the effects are not very large.
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GENERAL CONCLUSIONS

Both the theoretical and empirical analysis of this study
suggest that state economic intervention should be re—organized to
respond to the different types of economic crises. Government
intervention does have real effects if the ‘right’ policies are
undertaken at any period of time. Fixed policy rules should never

be applied because optimal policies change as the economic

situation changes.

The conclusion reached in this study on policy effectiveness
was the result of a new distinction of macroeconomic policies. In
the theoretical and empirical framework presented in the first and
the second part, respectively, the state is modelled to play a
direct economic role in both the demand and the supply side of the
economy. In other words, the state not only consumes final goods
and services but it produces final goods and services as well. It
is this double economic feature of state intervention that permits
economic policy to be effective even in cases in which

conventional demand management policies do not work.

There are many ways that government intervention can be
effective. Thus, the argument in support of non-government
intervention at the macroeconomic level may not be appropriate if
only demand management policies are considered. It was shown that
it is quite possible that government intervention is ineffective
when it applies demand management policies, but it can be

effective if supply management policies are implemented.
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The emphasis of this study was on direct supply management
policies such as state production and state labor demand. It was
argued that these type of policies can be used as an alternative
to demand management policies, particularly when the economy
experiences symptoms of stagflation. However, there is a
qualitative difference between direct demand and supply management
policies. The latter solves economic problems by restricting the
relative share of private production. In other words, it implies
important structural changes from a private economy to a ‘social’

economy .

Another important distinction made in this study is between
direct and indirect government economic intervention. For example,
on the supply side government can intervene by either procducing
the goods (a direct policy) ox by implementing policies thuox
support the production of goods and services by the private
sector. The latter are indirect policies and may include cuts in
corporations’ income tax, minimum wage policies, capital
subsidies, etc. Similarly, on the demand side indirect policies
can be implemented to affect the consumption behaviour of the
private sector. It was concluded that the effectiveness of
indirect policies depends very much on people’'s reaction to
government policies. In any case, indirect policies can be as
effective as the direct policies, but it is quite possible they

are inferior.

The empirical evidence does not reject the hypothesis that
systematic direct government intervention on the supply side of
the economy can have real effects. Furthermore, depending on the
goals of policy-makers, these types of policies can be more
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effective than demand management policies. Thus, it was concluded
that how government expenditures are allocated makes a lot of a
difference to the effectiveness of state economic intervention.
Bad economic policy should not implf nc state economic
intervention. It should imply a more systematic state
intervention. It should imply a state intervention based on the
key macroeconomic objectives, such as full employment, economic
growth and price stability. Depending upon the macroeconomic
situation and the relative weights of the policy objectives, more
and/or less state intervention may be necessary for each of the
four possible +types of state intervention: direct supply

management, indirect supply management, direct demand management

and indirect demand management policies.
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