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1. Introduction

The attempts in the recent past to describe a microeco-
nomic model which not only allows to describe Walrasian states
but also situations where not all markets clear lead in a
natural way to the problem of finding a microeconomic model
which supports and/or incorporates elements of most of the
traditional macroeconomic models. While most of the criticism
from macroeconomists concerning the general equilibrium models
with quantity rationing centers on the missing explanation for
wage and price rigidities, some important aspects of non-market
clearing are frequently overlooked. It should be clear by now
that, apart from monopolistic or strategic equilibrium concepts,
both branches of the theory, i.e. macroeconomics and the theory
of quantity rationing, use the same basic notions to describe
non-market clearing situations. As a consequence it should be
possible to construct a rigorous microeconomic model to address
most macroeconomic questions which are usually dealt with in

more or less ad hoc models.

Rather than presenting a very general model the present
paper addresses the particular problem of designing a simple
structure which provides a microeconomic foundation for the
traditional.Keynesian model. In order to do this, the essential
markets for commodities, labor, money, and bonds have to be
described. If this is to be done in a meaningful way the model
has to be genuinely dynamic. Rigidities of nominal wages will

he the essential source for disequilibrium situations. However,



no theory or explanation for these rigidities are provided
in the paper. All other prices including the interest rate
are assumed to be sufficiently flexible, although the tech-
niques used can handle othecr rigidities as well. The essen-
tial goal is to investigate the effects of standard policy
measures and to compare their effectiveness in the short run

and in the long run.

Several authors have tried to identify the prototype
model of quantity rationing presented by Malinvaud with the
standard IS-LM-model. (See e.g. Danthine and Peytrignet (1980),
Sneesens (1981)). The missing link, however, between the two
types of models has been a bond market or credit market and/
or the description of investment demand which is derived from
some choice theoretic microeconomic basis, although some work
has been directed towards these problems (e.g. Malinvaud (1980),
»Fourgeaud, Lenclud and Michel (1981), Hool (1980), Benassy

(1982), and Grandmont (1982)).

The present paper represents an éttempt to incorporate a
bond market into the now wellknown simple model with quantity
rationing and to demonstrate its relationship with the tradi-
tional IS-LM-model under wage rTigidity alone. Since the aim
is to establish the fact that the models with rationing pro-
vide a microeconomic basis for such models, emphasis will be
laid on pointing out similarities between the two models rather

than on the most general framework one could construct. To



capture the essential dynamic elements an overlapping genera-
tions model will be used which avoids some of the conceptual
problems of the planning of infinitely long lived agents. The
basic innovation will be the introduction of a retradeable

bond which is issued by the government. This yields in a natural
way effective supply and demand functions of consumers which
depend on the price of bonds, i.e. the interest rate. It can

be argued that the qualitative properties of the model will not
be changed substantially if investment demand were introduced
which depends on the interest rate as well, as long as such in-
vestment has no capacity effect. The government and the banking
sector are képt in the simple traditional format. For a model

with a disaggregated public sector see Eichberger (1983).

Given a model with four markets and its associated prices,
the interdependence in general will not allow specific compara-
tive statics results. Therefore, at different stages a number
of assumptions are required which may appear more or less appeal-
ing to the reader. None of these, however, claim to reflect
reality. They are introduced and justified on the grounds of
economic common sense. How sensitive some of the well established
qualitative rTesults can be to some of the assumptions is exempli-

fied in Eichberger (1983).



2. Government

The model describes an ongoing economy at a particular time
period, called period 1, with the previous period zero and the
next future period 2. One homogeneous ocutput is produced from
one input factor labor. The government purchases a fixed quantity
g > 0 of the commodity at the market price p, and raises taxes from
profits at a proportional tax rate v, O < T < 1. Furthermore,
the government issues bonds which are chosen to be consols
i.e. each bond which is sold at the price s; in the current

period earns one unit of money as interest paid at the beginning
of the next period. Each bond can be retraded in the bond market
in the next period. There exists a non-interest-bearing asset,
called money, which serves as a unit of account with a price

equal to one in all periods.

Let BO and B1 denote the amounts of outstanding bonds at
the beginning and at the end of the current period respectively,
I current period's profits and AM the net change in the money

stock. Then, the government budget equation is

P8 + BO = AM + T « I + 51(81 -B ).

o

A triple (g,T,B1) is called a government policy. A possible
deficit or surplus of the government is covered by creating or
destroying money. A stationary bond policy is a policy with

B1 = Bo’ A stationary balanced budget policy is one with

AM = B1--Bo = 0. It should be noted that the balanced budget
condition for a stationary bond policy primarily defines a
relation between commodity prices and profits which is inde-

pendent of the bond price.



3. Consumers and production

The model contains two groups of consumers, namely worker-
consumers who supply labor and consume and capitalist-consumers
who control production facilities, receive profits and consume.
For each group the overlapping generations structure will be
chosen which seems to be the natural framework for an ongoing
stationary economy. Generations of each group of consumers are

identical and of equal size. Each generation lives two periods.

Consider first the behavior of worker consumers who consume
in both periods of their 1ife but work only in the first period.
Consumption in the second period is financed by savings, i.e.
accumulation of wealth in the form of money and bonds. 0Old

workers hold money m 2 0 and bonds b 20, all of which they will

ow

spend on consumption in the current period, i.e. their consump-
tion demand is

. _ mo. U +s1)bow
ow P )

Let VW(X1W’XZW’£1) denote the concave von Neumann-Morgenstern uﬁii—

ty function of a typical worker, where £4 is labor supply'and X5, 1= 1,2,
consumption in the i-th period of his life. Given current com-

modity prices p1,the wage rate w, and the price s, for bonds,

1 1
the worker makes a point forecastpz for next period's commodity

prices. The bond price in the next period, however, is considered

as a random variable S5 whose distribution depends on s The be-

1°
havior of the young worker is therefore determined by the solu-

tion of the problem



Max E VW(XTW’XZW’21)
subject to
PiXqy * Mgy * oSybgy = Wy
PrXow ~ m1w'k(52'*1)b1w'

As the solution one obtains the notional (unconstrained) demand

and supply functions

*
]

XJw = Sw(P1oWyssy)

o
*
|

= a(p1:w1’51)

1w = mw(p1 ,W.‘,S‘)

o
*
|

Tw bw(p1’w1’s1)

where the price P, of the second period has been suppressed as
an argument since P, is a function of Pg- In the context chosen
here it seems to be appropriate to work with the price of
bonds S4 rather than with the interest raté r. Since ZZ is a
random variable the effective interest rate T is also random
due to capital gains or losses with the expectation

~ - Es,+1-s5
Er = 2 1

S

Clearly, if Es2 = sy then one obtains the usual formula r =1/s1.

In case of unemployment a worker faces a binding constraint
z < 2*. Maximization of expected utility under the additional

constraint 2 = z yields the effective demand functions of the

worker



Xqw = cuw(p1,w1,s1,z)

*
m, = muw(p1,w1,s1,z) z < &
bw = buw(p1,w1,s1,z),

Capitalist-consumers (or producers) consume in both periods of
their life, produce and save during the first period and consume
all of their wealth during the second period. 01ld producers,
therefore, hold money mOp > 0 and bonds bOp 2 0 which they

spend on consumption, i.e. their consumption demand is

) mOB+ (s-.[ +1)b
op P

x R

Let vp(x xzp) denote the concave von Neumann-Morgenstern

1p’
utility function of a typical producer and F his strictly con-
cave, twice differentiable production function. Expectations

for the future take the form of a point forecast for p, and a

probability distribution for the price of bonds gz in the second

period. A young producer determines his optimal consumption,

asset and production plan by solving the maximization problem

Max Evp(x1p,x2p)

subject to

p1x1p +om, o+ s1b1 = (1 -1)I

p P
I = p1F(z) - wz

o~

P2x2p = m, -+(s2 +1)b

p 1p’

where T denotes profits and z labor demand. The solution deter-



mines the notional supply and demand functions

* —
X‘]p = cp(p1,w1,s1)
x =
mp = mp(p1,w],51)
* ——
bp = bp(p],w1,s1)
Z* =

()
= (7))

Writing labor demand as a function of the real wage above makes

explicit that the optimal program of the producer implies the
maximization of current net profits and that the bond price Sq
is only relevant in the producer's portfolio and consumption
decision. The tax rate t has been suppressed for the moment to
reduce notation although it should be listed as an argument
of all functions. This will be done at a later stage, when

government policies are discussed.

Without loss of generality it will be assumed for the re-
mainder of this paper that each generation of consumers consists
of one of each type. Aggregate notional demand and supply func-
tions (which will be described by capital letters) are therefore
defined in a straightforward way. Since all prices refer to the

current period the subscript 1 will be suppressed.



Consumption demand:

C(p,W,S,BO,MO) = Cw(p,W,S) +cp(p,w,s)

+ L [MO+BO(S+1)],

where Mo = m 'Fmop and BO = b + b

ocC

demand for money:

M(p,w,s) = m (p,w,s) +m (p,w,s),

demand for bonds:

B(p,w,s) = b, (p,w,s) +b,(p,w,s),

labor supply:

A(p,w,s) a(p,w,s) -

labor demand :
HY) = h(¥,
(p) | (p)
and commodity supply:
Wy o w
6 - B(n).

The following assumptions will be made for the aggregate func-

tions which are taken to be continuously differentiable.



(C1) (i) -g-%<o; g-g>o, 3¢~ 0
(ii) %11‘3—4<o; M 5 o; Mo
(iii) %E«O; 2% < o0 3B o0
(iv) 5 £ 0; & < o; & zo
(v) %%—> 0; %% > 0; %% < 0

(vi) for each (p,w)
a) if st S «, then B(p,w,sn) - 0

b) if s™ 5 0, then B(p,w,sn) > o

Some justification is needed for these assumptions, since the
changes of current market prices affect young and old consumers
in different ways. Wage changes do not affect old consumers so
that the aggregate effect is the sum of the two effects of
workers and producers. Since their income changes in opposite
directions when the wage rate changes, their corresponding
demand will, under similar preferences, change in opposite di-
rections. The fact that producers pay taxes may lower the

net demand effect. Here it is assumed that the demand of workers
responds more strongly to wage changes than the demand of pro-
ducers. Moreover, if current and future consumption and current
consumption and leisure are substitutes then the wage effects
in (i) - (iv) follow. A similar argument can be made to sign

the aggregate price effect of young consumers on money and
bonds. In the commodity market the demand of old consumers has
a price elasticity of minus one which strengthens the negative

effect.



Increases of the bond price have two effects on consump-

tion. Old consumers receive a real income gain which yields

a positive consumption effect with a marginal propensity to
spend equal to one. Young consumers will substitute bonds for
money. Their consumption demand, however, may increase or de-
crease, depending on expectations. Here it is assumed that a
possible negative substitution effect by the young consumers
is dominated by the positive consumption effect of wealth hol-
ders. Assumption (v) follows directly from the concavity of
the production function. (vi) assumes that expectations on
bond prices are sufficiently inelastic to make bond demand

sufficiently elastic.

4. Unemployment equilibria with fixed wage rates

Taking the government policy (g,t,B) as given, a full tem-
porary equilibrium would be associated with a system of commodi-
ty and bond prices and a wage rate such that all four markets
are in equilibrium; Since Walras Law holds for the economy as
a whole, it suffices to have zero excess demand on three markets.
In contrast to the traditional Keynesian analysis it is more
appropriate and more informative here to consider the bond
market explicitly and eliminate the money market. Therefore,
given a government policy (g,t,B) a triple (ﬁ,%,%) is called a
temporary equilibrium if excess demands on the three associated

markets equal zero, i.e.:



A
A A A w _
(4.1) cp,%,8,M ,B ) + g - F(H(X)) =0
P
a AN A A
(4.2) H (%) - A(p,w,s) = 0O
p
(4.3) B(p,W,8) - B = O .

It will be assumed that there exists a unique temporary equili-
brium for each government policy. If B = Bo then the government

bond policy 1is stationary.

If commodity prices and bond prices are sufficiently flex-
ible to clear the two associated markets, but wages are rigid,
then two distinct equilibria under-rationing may occur. One
consists of states with unemployment. Since one-sided-
ness of the rationing mechanism is assumed, young worker-con-
sumers will be rationed on the labor market whereas all old
consumers as well as producers realize their unconstrained
supplies and demands. This implies that the price which clears
the commodity market has to be such that the real wage is equal
to the marginal product of labor. At the given prices of com-
modities and of bonds young workers realize their effective
demands on the two markets, given their level of employment. This
seems to be the unemployment situation which is at the center

of the Keynesian analysis.

The other possible state neglected by Keynes is the one with
demand rationing on the labor market. In such a case prices adjust

so that young worker-consumers realize their notional supply and



demands and old consumers realize their notional commodity de-
mand. However, prices are too high to equate the marginal product
of labor with the real wage, i.e. the marginal product at the

resulting level of employment is higher than the real wage.

Inelastic labor supply

Before treating the general case, consider the special si-
tuation where labor supply is completely inelastic, i.e.
9A/9s = BJA/3p = BA/9w = O. In order to analyse alternative le-
vels of fixed wage rates, it is useful to graph the notional
market clearing loci given by equations (4.1)-(4.3) in a diagram
with the two flexible prices (s,p). Starting with the labor

A
market at w, it is clear that (4.2) can be represented by a ho-

A

rizontal line L(w) in (s,p)-space, which shifts upward (down-
ward) for higher (lower) wages. For the commodity market, one
obtains as a functional dependence p = X(w,s) an upward sloping

graph X(w), which shifts to the left (right) for higher (lower)

wages, i.e.

, )
(4.4) dp | _ _ s
H§§ - 3C F'g' Y >0
W ap p2
oC 1
o9~ _ F'H' -
(4.5) ds - _ oW D
a—i = ég_ < O.
P 9s

Similarly, analysing (4.3) yields a function p = B(w,s) with

the properties



@
W

%)
wn

(4.6) ap | <0

s
wlw
*OIUJ

and

(4.7) ds

@
o]

w
)

o
5

Q
w

Q
2

p

Figure 4.1 contains the graphs of all three market clearing loci

A A
for w. Therefore, all three have a common intersection at (S,P).
A plus sign (a minus sign) on the side of a curve indicates

that excess demand is positive (negative) in that region.

. A . .
Consider a situation w > w. Then commodity prices have to

be increased by the same factor to clear the labor market. At

g this causes excess supply both on the commodity ﬁarket and on
the bond market, which will be partly offset by the higher wage
rate w. If one assumes, which seems natural, that the price
effect on the bond market dominates the income effect from the
higher wages, there remains an excess supply on the bond market,
which can be eliminated through a lower bond price s < g. Alge-
braically, differentiating (4.2) and (4.3) with respect to w,

one obtains

9B 3B
(4.8) das | _ _Psp T Yow
Iw 9B
L 9s
B

If the elasticity of the demand for bonds with respect to the
commodity price p is larger than the wage elasticity, then (4.8)
is negativ. This means that the commodity price compensated

A
bond price which clears the bond market is lower than s. Analys-



” >

Figare 4 1
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ing the labor market and the commodity market simultaneously in

equilibrium yields a symmetric expression to (4.8)

3C 5C
(4.9) ds| _ _Psp ¥ “aw
dw oC .

L YIs

X

The denominator of (4.9) is positive. The numerator, however,

is the sum of a positive wage (i.e. income) effect and a negative
price effect. The wage effect has to be small since it affects
only young worker-consumers in a positive way. On the other hand
the price elasticity for old consumers is minus one. Hence, it

is reasonable to assume for (4.9) that the overall price elasti-
city of consumption is larger in absolute terms than the wage
elasticity of consumption. Therefore, (4.9) 1s positive. The
price compensated wage increase leaves an excess supply on the
commodity market at g, which requires an increase of the bond
price s and thus a pure wealth effect for old consumers to equi-
librate the commodity market. Since total supply remains constant
with the compensated price increase, the real wealth loss of

0ld consumers is compensated through the increase of the bond
price. Sﬁmmarizing thése assumptions and their consequences one

finds:

If the price elasticities of the demand for bonds and for com-
modities are larger than the respective wage elasticities,

Z.e. Tf the assumption

. oB 2B
(C2) (1) P-B—I—)""WW < O



holds, then market clearing of the labor market and of the
commodity market simultaneously reguires a bond price Sy > g
Tf W > w. Clearing of the labor market and of the bond market
requires a bond price sg < g Tf w > Q.

The overall result on the market clearing loci is given in
Figure 4.2 where the graphs for Q have been added as dotted
lines. It is clear from the analysis that at w > Q clearing of
all three markets is impossible since at the new wage rate the
bond market requires a low bond price whereas the commodity

market requires a high bond price. It will be shown that this

leads to a situation of unemployment.

Consider now aggregate demands on the commodity market
and on the bond market with unemployment. Since prices on both
markets are flexible producers will not be rationed. Hence,
aggregate effective consumption demand Cu and aggregate effective

bond demand Bu are defined by

(4.10) Cu(p,W,S,BO,MQ,L) = Cuw(p,w,s,L) + cp(p,w,s)
+ %— [Mo + (14 S)BO]

and

(4.11)  By(p.w,s,L) = by, (p,w,s,L) + b_(p,w,s).

One observes that the consumption function depends on wealth of

old consumers whereas the bond demand does not. A consequence of this is

that the marginal propensity to consume acu/aL is independent



0>

X(w)

X (W)
/

L(w)

— | (W)

Ly care 4.2



of current wealth held by the private sector. This feature

seems to be a standard assumption in traditional Keynesian
models. In the present model it arises out of the overlapping
generations structure, since bequests are not allowed. The
effective demand for money displays the same properties here

as well as in Keynesian models. It will be assumed that all
price effects of the effective demand functions have the same
signs as the corresponding notional functions as stated in (C1).
Moreover, the marginal propensity of young workers are between
zero and one. Stated as assumption (C3) one has

aC 9B

. u W u w
(C3) (1) 0 < -1 < D’ 0 < ST < 3

(ii) all partial derivatives of Cu and Bu have the

same signs as those of C and B listed Zn (C1).

In order to describe the resulting disequilibrium situation
under flexible commodity prices, any price change induces an
employment change and vice versa according to the formula
p = w/F'(L). Substituting this relationship into the effective
consumption demand function defines the price compensated effec-

tive consumption demand function Cy 28

~ w
(4.12) Cu(w,s,MO,BO,L) = Cu(fﬁjfjuw,s,Mo,Bo,L)

W
- culertsy o) * e(Fms)
Mo + (S'F1)BO
W

F (@)

+




for L £ L* where L* is the unconstrained fixed labor supply.
Equilibrium on the commodity market for alternative levels of

employment is then defined by
(4.13) C,(w,s,M_,B_,L) + g - F(L) =0

For fixed w this defines the price compensated effective market

clearing locus as a relation between the bond price s and the

level of employment. Clearly, for w = Q, (g,L*) solves (4.13)
with Q/F'(L*) = ﬁ. Let Lg denote the amount of labor required
to produce government demand g, i.e. F(Lg) = g. All feasible

solutions L of (4.13) require that Lg < L £ L*. Define L, as

the lowest employment level consistent with (4.13). gu depends
primarily on initial total real wealth, i.e. on Mo and Bo’ but
also on g through the price p = w/F'(L,). Moreover, s has a posi-
tive effect on consumption. Hence, decreasing s to its lowest
possible level will decrease effective consumption demand to

its lowest level. Since s has no positive lower bound for the
consumption decision it follows that s = 0O and L, solve (4.13).

Finally, differentiating (4.13) for w = W yields

aC
-2 _ g
%3 =-9L -
L ~~
i~ acu
Cu 9S
or
. ac, . aacu T
(4.14) ds _ oL P (D ]
dr 9C
C os



Since F" < 0, it follows from (C1) - (C3), that the expression
(4.14) is positive. Plotting the graph of the price compensated
effective market clearing locus for the commodity and labor

A

market in (L,s)-space for w gives the curve marked Cu in Figure

4.3.

In a similar fashion one derives the price compensated
effective demand function for bonds B, for employment levels

L < L*. By definition one has

iy W
(4.15) Bu(W,S,L) Bu_(W,W,S,L)

w w
buw(?TTfj’w’s’L> + bp(FTTfT’w’S>'
Since only young consumers buy bonds, the effective bond demand

is independent of wealth. Given aggregate net supply of bonds B,

equilibrium on the bond market is defined by
(4.16) B, (w,s,L) - B =0

Again, (G,Q,L*) solves (4.16). Feasibility requires only that

OsLZL*¥and s 2 0. For L = Lg> clearly, there exists a posi-

tive bond price s_ such that gu(w,sg,Lg) - B = 0. Moreover,

g
differentiating (4.16) and rearranging terms yields

3B, 3B, g1 9By
(4.17) s| S aL _ pF" , | op — pFT BL
aL: ~ 58, F! 3B, .
B 3s 0s

Since F'" < O and aBu/Bs are both negative, the sign of (4.17)

equals the sign of the term in the bracket. The first term is



the price effect on the demand for bonds whereas the second
term is the spillover onto the bond market generated by the
commodity price increase. Note that - F'/pF'" =-wH'/p? is the
change in labor demand due to a price increase. If the direct
effect dominates the spillover, then (4.17) will be negative.
One possible justification for a large price effect could be
that commodity price expectations are sufficiently inflationary
and that bond price expectations are relatively inelastic. In
such a case price increases lower the expected real return on
bonds and thus have a strong negative effect on current bond
demand. For the analysis here it will be assumed that the direct
effect dominates the spillover. Formally stated, the results
about the two price compensated market clearing loci are as

follows:
If the assumptions (C1) - (C3) hold, then

Zcu

If in addition assumption

.BBu F BBU

(C4) 98 B %%y
3P PE™ oL

< O
is satisfied, then

ds

~ =< 0.
HfiB

I Y §

For w = Q, the graphs of Eu and Bu are given in Figure 4.3,
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Finally, the original question of the consequences of a

wage rate w > Q on the disequilibrium state can be approached
using the price compensated market clearing loci. A state with
unemployment, flexible commodity prices and bond prices is de-
fined by a pair “ﬁﬂsu) which solves (4.13) and (4.16) at some
Lu<<L*. Using the previous analysis of the notional market clear-
ing conditions, w > Q implies that there exist Sy > g such that

A

s

(SX,L*) solves (4.13). Similarly, there exists sg <

(SB,L*) solves (4.16). More generally, it can be shown that

such that

higher wages imply that the price compensated locus Eu is moved
upwards in Figure 4.3 and that gu is moved downwards. Specifically,

oC - oC

u
p W
(4.18) %}3 =-2P W 5o
¢ Vs
u 9s
tL=const
and 9B, 9B,
ds Pp T Mo
(4.19) T = - 5B < 0,
~ u
Bu w 3s
L=const

where the signs follow from an extension of the domination of

the price effect over the wage effect (see (4.8), (4.9)) to the
effective demand function. Hence, for w > G, there exist unem-
ployment states with L, < L* defined by the intersection of gu
and Eu’ which are associated with lower bond prices. Figure 4.4
depicts such a typical situation. One observes that SR < S, <S,-

N
The wage increase above w creates unemployment since the initial

excess demand created by the wage increase is not sufficiently
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offset by an associated price increase. The real wage rises

while the bond price may fall or rise.

Flexible labor supply

The general case with price and wage dependent labor supply
is now a straightforward generalization which will not change
the general structure substantially. Considering first the notion-

al market clearing locus for the labor market, one obtains from

(4.2)

W, 9A
ds e op
(4.20) 1 T —
- S
1 _ 23A
(4.21) as | _M'p ~ ow
' v 3R
p 9s

Using the assumptions made in (C1), (4.20) is negative and (4.21)
is positive. Thus, the notional market clearing locus for the

labor market in (s,p)-space is downward sloping and shifts up-

wards for higher wages.

Considering next the price compensated labor supply schedule

in (IL,s)-space one obtains from

L - A(F,WL ,w,s) =0



ds | 1+ R L
S . = P
(4.22) ar 3R

: 9s

w

dL _ W 3p W

(4-23) dw! 1+9A P ET

Is ap L F'

The second term of the numerator of (4.22) and of the denomina-
tor of (4.23) is a product of two elasticities, the price elasti-
city of labor supply and the marginal product elasticity, where
the latter measures the elasticity of the output price required
for an increase in labor demand. From (C1) it follows that (4.22)
has a negative sign, i.e. the price compensated labor supply
schedule is downward sloping. If the wage elasticity of labor
supply 1is larger than the price elasticity, then (4.25) is posi-
tive, 1.e. the price compensated labor supply schedule in (L,s)
space shifts to the right with higher wages. It should be noted
that this relationship determines the employment frontier for

the economy as a whole. It indicates the maximum level of employ-
ment which is possible at any given bond price. The important
fact to notice is that it is independent of total wealth and of
any government policy parameters. It is determined completely by

the technology, labor supply behavior and thec wage ratc.

Considering next the effective market clearing loci Bu and

~

Cu’ one observes that they are independent of the labor supply
behavior of young workers. Hence, %u and Cu remain unchanged
and are still described by the properties derived earlier in

) A
(4.12)-(4.19). Therefore, it can be seen easily that for w > w



an unemployment situation will arise with an employment level Lu
less than ﬁ. Figure 4.5 depicts the typical situation for W<:Q,
where the corresponding graphs for Q have been added as dotted
lines. The diagram also shows that a definite answer about the
bond price cannot be given without further assumptions. Hence,

A
the bond price may fall or rise for w > w.

In order to determine the impact of w > Q on commodity
prices, it is convenient to analyse the notional and effective
market clearing conditions in the space of bond prices and of
commodity prices. With flexible labor supply the notional market
clearing.locus of the labor market is downward sloping (see
(4.20), (4.21)). Since all three functions in (s,p)-space shift
upwards with a wage increase, it is necessary to make some further
assumptions about the relative sizes of the different effects.

These are listed as assumption (CS5).

(Cs) (1) 9B 3A _ 3B dA _ g
p 9s S 9dp

(i1) 3B 3A _ 3B 3A _
W 9p op 3w

(iii)  3C dA _ 3C dA _

(i) states that the market clearing locus of the bond market
has a steeper slope than the one of the labor market, which is
another way of saying that the bond price has a stronger impact
on equilibrium conditions on the bond market than on the labor
market. (ii) and (iii) postulate that wage changes imply higher

price adjustments on the labor market than on the commodity and



L(w)

B




on the bond market, to reestablish equilibrium. The consequences
of (C5) are shown in Figure 4.6, where the two sets of market
clearing loci have been drawn for Q and for w > Q. One observes
that sg < g < S,- In fact, some straightforward calculations

establish the following result.
GZven assumptions (C1), (C2), (C5) then

d.sX ds

Hﬁ_ > 0 and H—‘;’E < O,

T.e. at W > Q, stmultaneous Llabor market clearing and commodity
market clearing requires a higher bond price Sy and a Lower
commodity price Py than the simultaneous clearing of the labor
market and of the bond market. Formally stated: if (px,w,sx)

solves

and ©Tf (pB,w,sB) solves

then



Ligure 1.6



The next step is to analyse the effective market clearing
conditions in (s,p)-space. It is easy to sec that the price
compensated market clearing conditions for the two markets Eu
and Eu have as a mirror image a representation in (s,p)-space,

i.e. C, is defined by

(4.21) Cu(p,w,s,H(%)> + g - F(H(g)) =0
and Bu by

W =
(4.25)  By(p,w,s,HE ) - B = 0

with H(%J < A(p,w,s). Given w > G, one finds that for any pair
(s,p) which solves (4.24) there must exist excess demand 1n

notional terms on the commodity market since

Cu(p,W,S,A(p’w’S)> > Cu<p,W,S,H(%)).

Similarly, any pair (s,p) which solves (4.25) yields excess de-
mand on the bond market in notional terms. Hence, Eu as a curve
in (s,p)-space has to lie below L(w) and to the right of X(w).
Similarly Eu as a curve in (s,p)-space has to lie to the left

of B(w). The characterization of the corresponding graphs 1is

given by the following results:

Under the assumptions (C1), (C3) one has

: !

(1) %g > 0 and %§§~ > 0.
C

u u

S

:
i
If in addition (C4) and the assumption

aBu L 1 BBu o
ow pF" 9L

(C6)




holds, then

(11) %g ~ > 0.
B B
u u
S
A
These properties Zmply that prices rise for W > W,
(C6) is an assumption parallel to (C4). Since 1/pF" = H'/p,

the second term measures the spillover on the bond market due
to a wage increase. (C6) postulates that the immediate impact

on the bond market is larger than the spillover effect. Differen-

tiation of (4.24) and substituting H' = 1/F" yields
aC
_ u
(4.26) d _ 3s
ng ~ oC ' aC
}Cu .__u + _L F' —._._u_
: ap pF" 3L
and

aC aC
_ U+ (F' _____E)/pFn

(4.27) dp _ 3w 9L .
Hw;c EEE + B F'..EEH
U 5p = pE" 5L

Using (C1) and (C3) then implies that (4.26) and (4.27) are
both positive. Hence, the effective market clearing locus C,
(employment compensated) in (s,p)-space is upward sloping, and

it shifts upward for higher wages.

Differentiation of (4.25) yields

9B,
(4.28) dp| _ ~ 3s_
ds| 3 9B E 9B

u °p  pF'' oL

and
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3B ; 9B,
(4.29) ggf __ 3w " pF" 3L
w g 9B 1 9B,
u - (]
. 3p  pF" oL

The denominator of both expressions is negative due to assump-
tion (C4). Therefore, (4.28) is negative. The numerator of (4.29)
is positive because of (C6). Hence (4.29) is positive. The effec-
tive market clearing locus Eu (employment compensated) in (s,p)-
space has a negative slope, and it is shifted upwards for higher
wages. Figure 4.7 gives the geometrical summary of these results
in (s,p)-space. Since the two functions Eu and Eu shift upwards
with w > Q, their intersection also shifts upwards, so that

P, > 6. In fact, differentiating (4.24) and (4.25) and solving

for dp/dw yields

3B, aC,, 3C_ 7 9C, 2B, 9B,
(4.30) %E _ 3s [(F - MJ)°pF aw1*'85 [pP ow 8L]
3B_ 5C,, 5C7 oC, [ 9B 587
L1 I »i B X Sy - 1)
55 [P (r M,)+pF ap]"as [P 5. - PF BL]

Using (C1), (C2), (C4) and (C6) one establishes easily that (4.30) is posi-
A

tive. Hence prices rise as w > w, but real wages rise as well.

Therefore, the price increase is not sufficient to offset the

wage increase, which in turn leads to an employment decrease.

In summary, this section established the following results:

Under flexible commodity prices and bond prices wage rates w
A

higher than the Walrasian one W imply unemployment sttuations,

higher commodity prices and higher real wages. The effect on

bond prices and thus on the (expected) rate of interest is

ambiguous.



B(w) W > Q

Figure 4.7



5. Comparative statics and IS-LM

The analysis of the model in situations of unemployment
presented in the preceding section has shown a striking similari-
ty with the traditional Keynesian IS-LM analysis while maintain-
ing essentially the same simple structure. The reduced form of
the model defines unemployment states as a solution (s,L) of a
system of the two equations describing the effective market
clearing loci for the commodity market and for the bond market.
Given a government policy vector (g,t,B), a fixed wage rate w
and the wealth of old consumers (MO,BO) a pair (s,L) is an un-

employment situation if it solves

(5-1) CU(W’S’T’MO,BO)L) + g - F(L) = O
(5.2) B, (W,s,1,L) - B = 0O

W
(5.3) L < A (—F—'—(_IJ—T’W’S).

The model has several distinct advantages over the traditional
IS-LM characterization of unemployment states. It distinguishes
between all price effects and all quantity effects. This will
make it possible in a later section to analyse other types of
disequilibria and to determine at which exogenous parameters un-
employment states occur. The model is genuinely dynamic. There-
fore, sequences of equilibria can be studied. Stationarity and
the convergence of non-stationary paths can be examined. In par-
ticular, the consequences of exogenous shocks, of government
policies as well as the dynamic paths of all endogenous variables
under non-stationarity can be studied. Some of thesc problcems

will be approached in section 7.



One important difference, however, should be pointed out.
The reduced form model treats the commodity market and the bond
market explicitly eliminating the money market, while the tradi-
tional IS-LM-analysis considers the money market explicitly. By
Walras Law, either procedure is possible. In the present context
it seemed more natural to consider the bond market explicitly,
since the concept of net supply of bonds is well defined. On
the other hand, 1little structure of the money market has been
incorporated into the model, a banking sector has not been model-
led. Hence, changes in the money stock appear as slack variables
in the government budget equation. With a more explicit modelling
of a banking sector (see Eichberger (1983)), this approach might

have to be changed.

In the model presented here, the demand for money and for
bonds arises out of a pure portfolio decision. No transactions
motive to hold money exists. As is well known from the literature
(see e.g. Clower (1967), Hool (1980)), transactions restrictions
can be introduced in a straightforward way which imply the hold-
ing of money over and above the store of value motive. For a
macroeconomic model which uses such constraints see Eichberger

(1983).

Government purchases

The comparative statics properties of the model can be de-
rived in the usual way analyzing equations (5.1) and (5.2). Con-

sider first an autonomous increase of government purchases g.



5B
u
(5.4) g - _ 9s .
g 5B 3C. oB 3B oC
pr__u +( u u u u
23S oS oL ) oL

It follows from (4.14) and (4.17) that the second term in the

denominator is negative. Hence, an increase in g implies an

increase of employment. Rewriting (5.4) as

dL 1

9C. aC_ 9B [3B
F' - u ., u u u
5T, " 5s 3L / 5s

one observes that

dL 1 1

> ~ = ~o
aC aC

- U - b __Uu

E! oL F'(1 w aL)

Since the marginal propensity to consume out of income is less

than one, the output multiplier

1s greater than one.

Similarly, one obtains for the change of the bond price
9B
u

dg 3B 3C. 9B
B u u u
os 9s oL 2s oL

(5.5)
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which has a negative sign. It is worth considering these two
results in seperate steps. The increase in government demand
Ccreates excess demand on the commodity market which causes prices
to rise. The real wage falls and therefore employment increases.
Since the spillover on the bond market is dominated by the price
effect the latter implies a decrease of the bond price, to clear
the bond market. This in turn decreases demand of all old consum-

ers. Hence, there is a direct demand stimulus from government

purchases which is weakened through the wealth effect of rentiers.

The employment effect of government purchases clearly has
a positive effect on tax revenue. The difference of the additional
expenditures and additional tax revenue defines the necessary
increment of the government's deficit, which has to be financed
through additional money supply. It is assumed here that there
is no change in the volume of bonds. From the government budget

equation
rg + Bo = AM + tII(p,w)

it follows that financing through additional money creation be-

comes necessary if and only 1f

d(p-g ., dC 1
dg dg

Taking the appropriate derivatives one obtains as an equivalent

Conditioll
l) [F L )

At a balanced budget, one always has TF(L) - g > 0. Hence, 1in

this case the right hand side of the inequality 1s positive.



Therefore the size of the relative price effect determines
primarily whether a deficit or a surplus will arise out of

additional government purchases.

Bond market policy

An exogenous change in the supply of bonds can be analyzed

in the same way. Differentiating (5.1) and (5.2) yields

oC
u
dL _ 55
e T Y-S
E!' u ( u u _ u 2 u
s 9s oL 9s oL
and
5C
Y _ u
(5.7) %é = S ) .
B 3B 3C 9B 3B »C
pr__u -+( u “Cu _ Tu “Tu)
ds ds oL ds oL/

Both expressions are negative, SO that a decrease in the supply
of bonds, i.e. an open market purchase, causes an increase of
employment and of the bond price. In this case, the increase of
the bond price creates an €eXxcess demand for commodities which
causes prices and employment to rise.

An analysis of the government budget constraint shows the

effect on the money stock. pifferentiating the budget equation

pg + BO = TH(p,w)+-AM + S(B“Bo)

with respect to B and evaluating the derivativeat B = By yields

(5.8) L (g_ﬂ:m)%% - s,



From (5.6) one deduces immediately that dp/dB is negative. As
before, near a balanced budget situation tF(L) - g > O holds.
Therefore, the sign of (5.8) depends on the relative size of
the two expressions. Hence, dM/dB will be negative if the price
effect of the open market operation is small relative to the
current bond price s. In such a case a decrease of the supply
of bonds increases the amount of money held by the private

sector.

The open market operation through the bond market in the
model here is the counterpart to the so-called monetary policy
in the traditional IS-LM model. The effectiveness of such a
policy clearly depends on the interest elasticity of the demand
for bonds. If 8Eu/as approaches minus infinity the expression
in (5.6) tends to zero, i.e. open market operations become in-
effective. This corresponds to the phenomenon of the liquidity
trap. A decrease in the bond supply has almost no effect on the
bond price, thus eliminating all effects on demand and on employ-
ment. This impiies in pérticular that (5.8) 1is negafive. Hence,
an open market operation increases the stock of money. But the
additional 1liquidity provided for the economy is held exclusive-

1y as a store of value by young consumers who substitute bonds

for money.

The result of this section can be summarized as follows:

Tn situations of unemployment active government policites on the

commodity market and on the bond market predict the same employ-



ment and price effects as the traditional 1S-LM-model whether
the bond demand exhibits an infinite or a finite elasticity.
However, the effects on the amount of money are only unambiguous
in the case of a bond market policy when the demand for bonds

28 highly elastic.

6. Overemployment equilibria with fixed wage rates

In section 4 it was shown that wage rates w higher than the
temporary Walrasian level % led to situations with unemployment
where the prices of commodities and bonds were sufficiently flexi-
ble to clear the two corresponding markets. It also can be seen
immediately that an exogenous wage decrease below w makes unem-
ployment states impossible. There is no intersection of the two
price compensated market clearing loci Eu and Eu‘ Redrawing the
notional market clearing loci for all three markets in Figure 6.1
at a wage rate w < G, indicates that simultaneous clearing of all
three markets is impossible. Due to the assumption that the price
response necessary to clear the labor market caused by a wage
change is larger than the corresponding price changes in the other
two markets, the pair (s,p) which clears the latter two lies above
L(w), i.e. in the region of excess demand for labor. Thus, labor
demand rationing will occur. Denote, as in section 4, by (sy,py)
the pair of the bond price and of the commodity price which clears
the labor and the boﬂd market simultaneously andby (s, ,p,) the

pair which clears the labor and the commodity market simultaneously.

It can be seen from Figure 6.1 that sp > s_.






In case of demand rationing on the labor market young pro-
ducer consumers face a binding constraint on the labor market
given by the unconstrained labor supply decision of young workers.

The solution of the producer's maximization problem
Max E‘vp(x1p,x2p)

subject to

p1x1p + m1p + s1b1p = (1-1t)m
PyXgp = Myp * (s + Dby
T o= p1F(z) - Wz

N
A

()
L < P

yields effective demand functions

x1p = COp(p1’w’S1’L)
m1p = mop(p1 ,W’51aL)

= ,L
byp = Dop(Pqs¥ssyoL)

and a commodity supply function

y = F(L).
The properties governing these functions are listed in the follow-

i re-
ing set of assumptions which are a natural extension of the p

again since all

' 1
vious ones. (The time subscript will be suppresscv

prices refer to the current period) .

X
(C7) (i) F' > —5%2 > 0

ab
(1i) —5%2 > 0



acC 5b
(iii) _ng > 0; _532 >0
) Bbo
(IV) TE < 0
~8co abo
(v) —gwE < 0O; —EWE < 0.

The two price effects in (iii) follow from normality and the fact

that price increases induce higher profits. The same reasoning

yields (v).

Define aggregate effective private consumption demand as

M0-+(1-+S)Bo

CO(MO’BO,p’w’S,L) = p + Cw(p,w’s)+cop(p>w:S,L)

and aggregate effective bond demand as

B, (p,w,s,L) = b (p,w,s) *+ b, (p,W,s,L).

For a given wage rate w, a situation with demand rationing on the

labor market is called a state of overemployment. It is defined

by a triple (p,s,L) which solves the following set of equations.

- L) = 0O
(6.1) CO(MO,BO,p,w,S,L) + g F(L)
(6.2) L - A(p,w,s) = O

(6.3) Bo(p,w,s,L) - B =20

\

(6.4) A(p,w,s) = H(ﬁ)'

The following additional assumptions on the aggregate functions

will be used later on.



. 9C, 9B
0C IB
o 0
—-—— < 0 9
aC 5B
- ° . o
R TR
9B
(ii __0 dA _ "o 0A
(i1) op 9sS 9s op <0
-a9C aC
(iii) -2 A _ "0 3A 4

dp 9s ds 9p

(i) stipulates that the positive wealth effect of a bond price
increase for old consumers dominates the possibly negative demand
effect of young workers and of producers. Moreover, the aggregate
commodity price effect and the wage effect are assumed to have

the same signs as the ones in assumption (C1) with the same justi-
and (iii) are nonzero,

fication. Assuming that all terms in (ii)

these can be combined into the inequalities

aBo A aco
0 9 ap
0> 53~ ~ Tﬁg > 3C.
0 — 0
- 9s ——
S S

Since these ratios are a measure of the responsiveness of the

bond price due to a commodity price change given a constant trans-

action level on these markets, they indicate that the bond market

is most price responsive, more than the labor market and the latter

more than the commodity market. In other words, the price substi-

tution effect between bonds and commodities is highest with Te-
spect to the own price concerned. The size of the corresponding



_47_
effect for the labor market is between the other two.

In order to utilize the technique developped in scction 4,
the bond market and the commodity market will be analyzed scpara-
tely under the appropriate price compensation. Consider first the
commodity and the labor market together described by cquations
(6.1) and (6.2) taking (6.4) into account. The sct of solutions
of (6.1) and (6.2) define a price compensated relation hetween
employment and the bond price and, as a mirror image, a relation
between the bond price and the commodity price. Both will be de-
noted by Eo in the appropriate space. The following result can be

shown:

If the assumptions (C1), (C7), (C8) hold and if in addition

(C9) 3C, o (F' i aco) T
op op

i8 satisfied, then

ds

~ <0 '~
dr c ds T
o Y

Assumption (C9) postulates that the price effect on commodity

demand dominates the spillover generated through the induced

change on employment. Differentiating (6.1) and (6.2) and .sol-

ving for ds/dL yields

9Cs  aA(gr - 3Co\
d 5p _ 9p 3L
(6.5) S = ,8 2

dL 3Cy HA aC, A

C, 9p 3s  8s 9p
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The denominator of (6.5) is positive because of assumption ((8).

The numerator is negative due to (C9). Hence (6.5) is negative.

Differentiation and solving for dp/ds yields

BCO . BA(Fy‘_8C0>

d T 3s s oL

6.6 ¢p = S\

( ) ds oC oC
~ ___9_%(1:'___0
C op op oL

o)

The denominator and the numerator are negative. Hence (6.6) is
positive. Thereforeagis|qmmrdslqﬁngin(s,p)—Space,asuasto}m
shown. Summarizing these two results one observes that simultaneous clear-
ing of the labor market and the commodity market under overemploy-
ment requires that commodity and bond prices rise together while
labor supply and therefore employment falls. Since higher prices

imply higher notional labor demand, excess demand for labor in-

Creases as s rises above Sy

Analyzing the bond market and the labor market simultaneous-
ly, i.e. equations (6.2) and (6.3), one obtains as a set of so~-
lutions the price compensated relation B between employment and
the bond price in (L,s)-space and as its mirror image a relation

between the bond price and the commodity price in (s,p)-space.

B, has the following properties:

Under the assumptions (C1) and (C8) 'ﬁo is upward sloping in (L,s)-

space and downward sloping in (s,p)-space, Z.e.

g% ~ > 0 and QE! < 0.
%o |



Differentiating (6.2) and (6.3) one obtains the two expressions

aA 2P 2B,
ds _ 9p 3L 3p
(6.7) =
di | aBO%-aBO?A
B op 9ds ds dp
o
and
285, 2% 2
(6.8) dp - _ _9S oL 0s
) ds - 9B 3B _ :
~ ___94-_____0_?_‘,_\_
Bo ap oL op

Using (C15 and (C8) it is easy to establish that (6.8) is nega-
tive and that (6.7) is positive. Summarising these results, one
can state that alternative situations of erremployment and
clearing of the bond market and the labor market require higher
commodity prices and lower bond prices, where the higher com-
modity prices imply excess demand on the labor market which is

not sufficiently offset by lower bond prices. Figure 6.2 gives

~ A
the characterization of C0 in (L,s)-space for w = w. Eo denotes

the smallest employment level compatible with (6.1) and (6.2).

In order to determine the impact of a wage rate w lower
than Q, two further assumptions will be introduced. One is the
counterpart of (C6) for the overemployment situation. It stipu-

lates that the direct wage effect on consumption dominates the

spillover effect generated through an increase of employment,

i.e.
C aC
%C _2A Fv__9)>o,
(C10) W oW oL



!

|
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Figure 6.



The other one is an extension of (CS5) (ii) and (iii) to the

overemployment case.

(C11) (1) 9B, 3A 9B, oA
dw ap op ow

(A1) 3% an 2% an

ow 9p dp ow ’

Then the following results can be shown by straightforward

calculations.
If the assumptions (C1), (C8), (C10) hold, then

(1) %% ~ < O and %%?N > O.

C
O
P P
If (C1), (C8) and (C11) hold, then -

(ii) ds |

A~ . ]
As a consequence, for w < w, CO is shifted downwards in (L,s)-

space and to the right in (s,p)-space. Similarly, BO moves

upwards in (L,s)-space and to the left in (s,p)-space.

Figure 6.3 characterizes the situation in (L,s)-space
when all three markets are taken into account. A state with
overemployment, which isra solution of the equations (6.1)-
(6.4), is given by the intersection of the two price compen-
sated relations Eo(w) and Eo(w). Since they have opposite

slopes and since s > S, there exists a unique triple (SOA%VLO)
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as an overemployment state. For w < Q, the notional labor
market clearing locus L(w) lies to the left of L(Q) and

B > g. w < Q implies that EO shifts downward and Eo shifts up-
ward. Therefore, employment falls, i.e. LO < ﬁ. To see this

S

algebraically, one observes that

ds | ds |
dw dw o,
';CO ?Bo
a _ L it
dw  _ds;  ds|
L'z EIEI
"o 0

The previous results imply that dL/dw > O. Hence,

Lo < ﬁ for w < Q. Figurc 6.3 also makes apparent that the sign

of the bond price change is ambiguous.

On the other hand, the effect on commodity prices is

unambiguous (see Figure 6.4). dp/dw is given by the expression

ds ! ~_ ds

dp dw |

~gCO BO

ng: | p p

w _ 1 1 ’

dpi  ,dp

ds ¥ ds 1%

C B

0 (e}

A A . i
which is positive. Therefore, p, < P for w < w. Finally, the

impact on real wages can be deduced from the following obser-

vations. Let ; denote the commodity price such that

o~ A -
HE = A(p,w,g) at w < w. It follows from (4.23) that
p

A ~ A
L > H(Z)= A(p,w,s)-
p

A A
the real wage w/p must be higher than w/p. Moreover,

Therefore,
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H(%) = A(p,w,3)

— W
v> A(PB,W,SB) - H(E%),

A ~~
since Sg > S- Hence,w/pB > w/p. Then, S, < Sy and the fact

that %gi% < 0, imply that w/p_ > w/pg. Thus,

< ¥ W
pB po

o> E>
U=

shows that the real wage rises. The results of this scction

can be summarized as follows:

A . - . )
For each wage rate w lower than W, there exists a unique statc
of overemployment with an employment level LO less than L.
Commodity prices fall as wages fall. However, real wages rise
while excess demand on the labor market remains. This effect

18 primarily due to the assumption that wage changes affect

Lo

labor supply behavior more than price changes. Therefire, .-

. . .. ol
supply falls faster than labor demand in sptte of rising rea

wages.



7. Short run vs. long run effects of government policies

The previous sections contained a detailed discussion of
the possible states in any particular time period t where ques-
tions of the dynamic evolution of the economy were ignored. In
particular section 5 analyzed the effects of changes of the
government policy parameters, and the comparative statics pro-
perties of the model were Tregarded as the short run impacts of
such changes. Since, in general, these changes induce a government
deficit or surplus an adjustment of the quantity of money will
follow which in turn implies changes of aggregate demand in subsequent
periods. If the intitial action of the government is taken at a
stationary state, i.e. one with a balanced budget, the charac-
teristics of the new stationary state as well as the dynamic
path should be analyzed. This section largely ignores the adjust-
ment problem but concentrates on the effects of a once and for
all permanent change of the government policy variables, and it
compares alternative stationary states. The interest in such an
analysis stems from the fact that for some policy variables the
short run and long run effects differ substantially. If they are
of opposite sign the dynamic adjustment cannot be monotonically

converging in general. In this section unemployment states will

be considered only.

Given a time invariant, i.e. stationary government policy
(g,T,B), a stationary state of the economy is an equilibrium

(p,w,s,L) such that the government deficit is equal to zero,



pg + B = 1l

where T =~pF(L) - wL. If the equilibrium is one with unemployment,
then the real wage is equal to the marginal product of labor and
T is the unrestricted maximal profit of young capitalists. Hence,

the stationarity condition can be written as

(7.1) pg + B = tl(p,w)

where T is the usual profit function with the well-known proper-
ties: i) T is homogeneous of degree one and convex in (p,w),

ii) am/ep = F(H(%)) and 311/ 3w =-H(g). Figure 7.1 plots the left
hand side of equation (7.1) against the right hand side. For a
given wage rate w and a government policy (g,Tt,B) the stationary

price level p is unique as well as the associated employment

level T given by pF'(L) = w. The effects of changes of the wage

rate w and of government policy parameters can be deduced in a

straightforward way. Higher stationary levels of employment are

associated with a lower tax rate, lower Wwages, higher government

purchases, and a higher volume of government bonds, 1.e.:

(7.2) g%<o; %<o
at o dL
—a—g—>0, a§>0.

Comparing these effects with the results of section 5

shows that the sign of the long run effect of a bond 1increase

is opposite to the short run effect. Thus open



4 M(p,w)

Fieure .1



market purchases (decreases of public debt) yield an increase of
employment in the short run, but they will have a negative cffect
in the long run. Short run effects and long run effects of changes
in the tax rate, the wage rates and in government purchases

have the same sign. However, the long run government multiplicr
will not be greater than one in general. Differentiating (7.1)

and solving for dY/dg yields the condition

Q-alﬁa
o 1<)
AV

1 if and only if g z F(L)[T + Elé%%%k/!%g%%%k]_

The second term in brackets is the ratio of the elasticities of
the production function and of the marginal product. Since the
latter is negative, the multiplier will be greater than one if

the tax rate is sufficiently small.

The effects of long run policy changes and the bond price

can be calculated in a straightforward way. Since the demand for

bonds is independent of wealth the long run price and employment

effects determine primarily the change in the bond price. For all

three policy variables one finds that increases have a negative
effect on the bond price, i.e.:

5 ds . ds .
(7'3) %%< O; d—g' < O, a-§< 0
es and contracts the results of the

The following table summaris

. s
short run and long effects on the three state variables (p,L,s)

at fixed wage rates w. It can be seen from the table that changes

uali-
of government purchases and of the tax rate have the same q
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Short Run i Long Run
dg |dt dB|dg .dr | dB
dp | + - -42 P B
(7.4) —— i
dL + - - " + oo + i
ds i - | - - - - - '

tative effect on prices and employment in the short run as well

as in the long run, whereas public debt policy (open market
operations) induce opposite effects in the short run and in the
long run. The reason for such a striking difference seems straight-
forward. In the short run an increase in public debt reduces ag-
gregate private demand in two ways. Young consumers defer con-
sumption to the later part of their life by increasing non-mone-
tary wealth. On the other hand old consumer's wealth and hence
their consumption demand decreases since the bond price falls.

In the long run, however, higher public debt implies a higher

steady flow of nominal interest payments which are spent on con-

sumption at one hundred per cent, thus increasing aggregate demand.

Analytically, what matters in the short run is the immediate im-

pact on demand and the interdependence of all three markets. In

the long run, however, the government budget constraint plays the

essential role, a fact generally neglected in Keynesian models.

One further interesting result on the relationship between
policy can be deduced

a long run wage policy and a public debt
the fact that the tax functio
If (p,L) is the sta-

n is homo-
directly from (7.1) and

i i es.
geneous of degree one 1n prices and wag



tionary price-employment pair at w and (g,t,B) then (Ap,L) is

also a stationary price-employment pair at Aw and (g,t,AB) for

all X > O. In other words, the long run employment level is homo-
geneous of degree zero in wages and public debt. Long run employ-
ment effects due to wage increases can be offset fully by equi-
proportionate increases in public debt and vice versa. This
statement can be generalized directly to situations of more general
tax functions which are homogeneous of degree one in prices and

wages.

In summary the following results have been established:

(i) Government purchases and tax policies affect employment in
the short run and in the long run in the same way.
(ii) Publiec debt induces opposite effects in the short run and in

the long run.
(1iii) The megative impact of higher wages on long run employment
can be offset fully by equiproportionate increases of public

debt if the tax function is homogeneous of degree one in

prices and wages.

Policy trade offs

Much of the debate on the effectiveness of government policy

in macroeconomic theory centers around questions of how government

purchases are financed. Different models produce quite opposing

answers and it is not clear, in general, whether the different

results arise from differences of explicitly modelled behavioral



and market clearing equations, or from some implicit assumptions,
like rational expectations or some randomness, to name just two.

The explicit treatment and description of short run states and of
the government budget constraint here allows to draw some precise

conclusions.

Some of the debate on policy trade offs centers around the
role of deficits and of monetary policy. Apart from the simplest
IS-LM model where open market operations are considered as the
one-to-one counterpart of monetary policy, it should be clear that
changes in the money stock are not just the negative of a change
in public debt neither in the short run nor in the long run. More-
over, deficits in the short run always have two causes, namely
changes of some policy variable and the induced price and tax

revenue effects. The discussion in section 5 of this paper of the

effects on the stock of money, i.e. on the deficit, indicated that

the short run effects do not have an unambiguous sign. The same
ambiguity arises already in the simplest income-expenditure model

if, for example, taxes depend on income. In this respect, the re-

sult is not new. For a detailed analysis of these effects some more

structure has to be imposed and it may be debatable whether the

ether
integrated public sector, i.e. central bank and government tog

i do this. A se-
with one budget constraint only, 1s the best way to

insi i i s which
paration of these two may give more insight into the 1ssue

need clarification.

analysis.
One aspect, however, seems clear from the above y

n the deficit,
Once the government policy parameters (g,T,B) are chose



i.e. money adjustments determine primarily the intermediate run
evolution of the economy with the induced price and employment
changes. In this sense the deficits as well as the stock of moncy
become endogenous variables of the system. Therefore, in the
present context, they are not an active policy variable which

can be considered under the heading of policy trade offs. When
the intermediate run of the evolution of the economy after an
initial shock is at stake, the changes in the money stock will

be the crucial variable to be analyzed.

Four situations of policy trade offs and their consequences
on employment in the short run and in the long run will be looked
at here: 1) debt financed government purchases, 2) tax financed
government purchases, 3) substitution of taxes for bonds, and

4) substitution of government purchases for debt.

1) From table (7.4) one observes that increases of government
purchases and of government debt have opposite effects on
employment in the short run. Hence,the overall effect depends
on the relative sizes of the changes of the government policy
variables and on the induced price changes. However, in the
long run purchases as well as debt exert a positive influence
on employment, i.e. the employment effect of government pur-
chases is reinforced by thellong run demand effect generated
through public debt. Since the short run effect and the long
run effects differ in this way, it is possible that the inter-

mediate run displays cyclical paths and large deficits.



2) Again, table (7.4) shows all the effects for the case of tax

3)

4)

financed government purchases. In both runs the employment
effects of taxes and of government purchases have opposite
signs. Hence, the overall employment effect may be positive,
Zzero, Or negative.

The employment effect of a substitution of taxes for bonds
in the short run can be read off table (7.4) as well. The
policy variables have opposite employment effects, so that
there exists a substitution policy with a lower tax rate and
a higher public debt which maintains a constant level of employ-
ment. However, in the long run, a lower tax rate and a higher
public debt both imply a higher level of employment. Thus,

the two effects reinforce each other. Hence, for a balanced
budget policy which attempts to maintain a given long run

level of employment, a lower tax rate is associated with a
lower level of public debt. Here as in case 1), large deficits
as well as cyclical developments are possible in the inter-
mediate Tun.

Substitution of government purchases for bonds yields opposite
effects on employment (see Fig. 7.71) in the long run, so that

a constant level of employment and prices can be maintained.

In such a case the long run bond price must be lower which
implies that consumers substitute consumption in youth for
consumption in old age. Since government consumption decreases
at a constant output level total private consumption increases.

Moreover, total real wealth and therefore consumption in old



age increases by more than the decrease in government pur-
chases. Since the higher total interest payments imply an
increase of the two period budget set of ecach consumer the
substitution of government purchases for bonds must he Parcto
improving. In the short run, however, such a substitution

leads to a strong negative effect on employment.

8. Concluding remarks

This paper presented a model with an overlapping pencerations
structure as its microeconomic base which generated an apprepate
macroeconomic model which contains most of the elements of the
typical Keynesian IS-LM model. It was shown that uncmployment
situations arise under flexible commodity prices and bond prices
if nominal wages are fixed but too high. Although the model con-
firmed most of the standard short run comparative statics results,
a systematic analysis of the government budget equation and com-
parisons of alternative stationary states showed that the short
run policy implications may prove wrong in the long run. Policy
measures which are advisable in the short run can be detrimental

in the long run. Policy trade offs can differ substantially in

the short run and in the long run.

One important issue which can be studied within this model,
i 1 i > Or an-
however, has only been mentioned in passing at one place

other. A complete understanding of the relationship between short

icies can arise
run and long run effectiveness of government policie



only out of a full dynamic analysis of the so-called intermediate
run, i.e. the endogenous dynamic adjustment paths of the model
after an initial policy shock. Some of the results of this paper
seem to suggest that monotonic and stable adjustment paths cannot
be expected in all situations. Hence, cyclical behavior seems
possible. It is not clear at this stage whether reasonable con-
ditions can be found to guarantee stability in spite of the fact
that the dynamic mechanism is governed by one single variable
alone, the stock of money. After the general dynamic structure
has been analyzed it becomes justified to ask questions of eco-

nomic stabilization policies. These and other related issues will

be the subject of a subsequent paper.
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