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INTRODUCTION 

This paper attempts to highlight the importance of the distinc-
tion between stock and flow markets, and the consequences of such 
a distinction, with regard to relative potencies of monetary and fiscal 
policies, within the context of a two sector macroeconomic model. 
In particular we intend to focus our attention on the market for 
physical capital, characteristics of which, in our view, are the main 
determinants of the channel through which monetary policies affect 
the real sector. 

Since Tobin's well known "Dynamic Aggregative Model" (Tobin, 
1955) the importance of a perfect market1 in physical capital in 
transmitting the monetary disturbances to the real sector has been 
recognized, in spite of Monetarist criticisms to Tobin's argument 
However one good macroeconomic models are rather restrictive in 
the sense that either there exists a perfect market in existing stocks 
of physical capital in which firms can trade; or the capital market 
is characterized by transaction costs, bid-ask spreads, transportation 
costs, etc2. Clearly the existance of a perfect capital market implies 
the lack of a flow demand for capital because firms hold the desired 
amount at every instant However this lack of flow demand 
should not be interpreted as zero ex-post investment, for the 
firms will be indifferent between different levels of capital stock 
as long as capital-labour ratio remains the same3. Under these 

(*) Research Fellow, Federal Reserve Bank of Minneapolis. 
(1) Perfect in the sense that firms can adjust their stocks of physical capital 

instantaneously in response to disturbances, without incurring any trastaction 
costs. 

(2) For a paper that highlights the importance of perfect capital markets and 
transaction costs within the context of a one good macroeconomic model see 
Sargent and Wallace, 1971. 

(3) Assuming, of course, that the production function is linearly homogenous. 
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circumstances ex-post investment will be determined as a residual; 
that part of output that is not consumed by the households and 
government. On the other hand if the stock market in physical 
capital is characterized by transaction costs or simply if it does not 
exist, then the firms will not hold the desired amount of physical 
capital at every instant. Consequently they try to adjust their stocks 
of capital at a finite rate per unit of time by investing. Such an 
approach to capital market not only implies a flow demand for 
investment but, in a sense, justifies it. 

On the other hand the moment the economic theorist starts cas-
ting his models within the context of two sectors, he finds himself in a 
widened horizon. He can entertain a variety of assumptions regarding 
the labour and capital markets and his models will change accor-
dingly. In such models one must specify not only intra-industry 
capital markets but also inter-Industry transactions. Recently D.W. 
Henderson and T.J. Sargent have analyzed "the short-term influences 
exerted by monetary and fiscal policies in a two-sector macroeco-
nomic mode!" (Henderson and Sargent, 1973). As they have stated, 
their model contains Keynesian elements but can best be described 
as an extension of J. Tobin's "Dynamic Aggregative Model" The 
key assumption they make is that there exists a perfect market 
in existing capital stock. Firms, by operating in this market, are 
able to acquire all the capital they desire instantaneously. In addi-
tion to the assumption of perfect market they assume that it is 
the same physical capital wihich is used in producing the capital 
goods as well as producing the consumption goods. This assump-
tion implies that existing stocks of physical capital are mobile not 
only among the firms producing the same commodity but also from 
0:10 sector to the other. 

At the heart of the problem lies the fact that all economic 
agents basically make two kinds of economic decisions: (1) a flow 
decision, and (2) a stock decision. For example households decide 
how much of their disposable income they are going to allocate 
for consumption and for saving. Note that this decision is a flow 
decision because all variables that are effected (consumption and 
caving) and the constraint (disposable income) are flew variables 
which are measured in per unit of time. 

On the ether hand the same hovseholds make a stock decision 
as well which involves the allocation of their wealth amongst 
various assests like cash, treasury bills, common stock, real 
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estate, etc. We this time note that all variables are measured 
independently of time and hence they are stocks. 

It may be fruitful to point out to the fact that at a moment in 
time stock and flow decisions are made independently from each 
other. The dynamic link between stock and flow decisions is the 
savings (a flow variable) which constitutes the rate of change of 
wealth. Hence, with the passage of time, flow decisions that are 
made today tend to effect the constraint of stock decisions 
(wealth) of a future date, and this effect must be taken into 
account when one attempts to make a long-run-dynamic analysis. 
However, at a point in time, which is the only time period in which 
a short-run analysis can be made, a change in savings can not 
effect wealth and therefore stock and flow decisions can be made 
independently. 

As a consequence of these observations Walras' Law, which 
states that an excess demand in one market implies an excess 
supply in other markets, should be handled very carefully. In 
particular one should realize that for macroeconomic model 
Walras' Law applies at two levels : (1) for flow markets, and (2) for 
stock markets. An excess demand in a flow market will imply an 
sxcess supply in another flow market but not in a stock market. In 
other words at a given price level a disequilibrium in the floW 
market does not imply a disequilibrium in the stock market and 
conversely. 

In this paper we shall develop a model similar to that of Hen-
derson and Sargent under a set of alternative assumptions : 

(1) In the short run physical capital is "sector-
specialized" implying that physical capital that 
is being used in producing, say, capital goods 

cannot be transformed to produce consump-
tion goods, without transaction costs, and vice 
versa. 

(2) In the sector that produces capital goods, 
physical capital is "firm specialized" in the 
short run. Consequently there is no market in 
existing physical capital that is being used in 
producing capital goods. 
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(3) In the sector that produces consumption 
goods, physical capital is not firm specialized 
and there exists a perfect market in existing 
stocks of physical capital in which firms can 
trade. 

As a consequence of these assumptions, the model that emer-
ges, contains more Keynesian elements in its structure, compared 
to that of Henderson's and Sargent's model, as well as retaining its 
similarity to Tobin's Dynamic Aggregative Model. Furhermore our 
method of analysis is essentially Keynesian in the sense that we 
shall confin eourselves to Short-run, static questions even though 
the model presented will be capable of answering long-run, dynamic 
ones as well. 

In Section I, we formalize the model by describing the behaviour 
of government, firms, and households, In Section II we present the 
solution of the model. In Section III the short-run effects of monetary 
and fiscal policy are studied by performing a number of static 
exercises. Conclusions are presented in Section IV. 

I. DESCRIPTION OF THE BEHAVIOUR OF GOVERNMENT, FIRMS 
AND HOUSEHOLDS. 

Government 

Government is assumed to have money, M, and bonds, B, as 
outstanding liabilities. The nominal rate of return on money is fixed 
at zero, whereas the nominal rate of return on bonds, r, is market 
determined given the value of bonds. Government can also change 
its liability structure ait a point in time by conducting open-market 
operations subject to the following constraint 

dM + dB = 0 

Government also collects taxes which total to 

Tt = T0 + Tk + Ty 

where to is the total autonomovs taxes tk is total profit taxes at a 
marginal rate of tk, and ty is total incomes taxes at a marginal rate of 
ty, of ty. 

Government makes net outlays which consists of G, a direct 
claim on consumption goods, and rB, nominal amount of transfer 
payments. 
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Firms 

A) Firms Producing Capital Goods 

Individual firms producing capital goods, all use capital and 
labor as inputs with a linearly homogeneous production function 
identical for all firms. There being no specific training or search 
costs they can hire any amount of labor they want at the fixed 
wage rate, w, at every instant. On the other hand due to very high 
transaction costs they can not alter their capital stock instanta-
neously. Inste d, if it is profitable to do so, they change their capital 
stock by a finite amount per unit of time by investing. We shall 
assume that capital depreciates at the rate 8. 

Furthermore all economic agents are assumed to expect the 
money wage rate and prices of capital and consumption goods to 
change at the rate TU. It will also be assumed that government 
charges a corporate income tax at the proportion tk where taxable 
corporate income is defined as the cash receipts less the wage bill 
less the depreciation allowances. 

Let the production function for capital goods be 

where Ki is the real capital stock in capita! goods sector and Ni is 
the level of employment. We shall assume that the following hold 
regarding the first and second order partial derivatives of the 
production function 

l K > 0, 'N > 0 , 1 KK < 0 , 1 NN < 0 , 1 KN > 0. 
Net cash flow of a typical firm after taxes is equal to 

Assuming that firms' objective is to maximize the present value of 
its net cash flow defined as 

I = I (Kj, Nj) 

(1 - tk) [Pil (Kr, N,) - wNi - PS Kx] - P,K (1) 

oo 
J- e-(r-Ti)' { (1 - y [P,l (K„ Ni) - wNj - P.S^] - PjKJ dt (1a) 
o 

the Euler conditions for a maximum are : 
w 

(2) 

r - -re 
İK = 5 + 

1 -tfc 

(50) 



A TWO - SECTOR MACROECONOMIC MODEL AND THE RELATIVE POTENCY OF 
MONETARY AND FISCAL POLICY ' Y 

If we define a new variable, q, as follows1 

(Ik - S) (1-tk) 
q = 

r - i t 

equation (3) implies q = 1. 

The assumption that firms can alter the level of employment 
instantaneously implies that the first equality always holds On the 
other hand the lack of a perfect market in physical capital prevents 
the attainment of second equality at every instant. Ik in equation 
(3) is evaluated at the given level of capital stock and the amount 
of employment implied by equation (2) with the given capital 
stock. Thus 

> r-Tc > 
IK = 8 H or q = 1 f4l 

< 1 - t k < 1 

What equations (3) and (4) say is that had there been a market in 
physical capital the firm would have been a buyer of capital stock 

r-rc 
lK < 8 H or q < 1 

1 - t k 
and a seller if 

r - i r 
IK > 8 H or q > 1 

1 - t k 

Given the lack of a perfect market in physical capital firm 
will do the second-best thing; namely, it will adjust its capital stock 
at a finite rate per unit of time by investing. We shall assume that the 
aggregate demand for investment by capital goods producinq 
firms is of the following form 

Kt = 9(q -1) (5) 

with g' (.) > 0 . 

Firms are assumed to have equities as outstanding liabilities 
Bonds and equities are assumed to be perfect substitutes when 
their yields are equal. To find the yield on equities me must 
calculate the value of equities. Assuming that the firms finance 

(1) The variable q is ihe ratio of the internal value of a unit of capital to its 
market price. It is the same variable q as defined by Tobin, 1969. 
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their investment by issuing new equities the value of outstanding 
equities is equal to the present value of dividends. 

oo 
V, = J e-(r-7i)· { (1-tk) [P,l (KIfN,) - wN, - P.8K,] } dt. (6) 

o 

Linear homogeneity of production function together with (2) implies1 

(1 - tk) (lK - S) 
V L = PTKJ = PIQKÎ (7) 

r - tz 

Return on equities is defined as the ratio of dividends to the 
value of equities plus the expected capital gains, and is equal to : 

PIL (KI, NI) - WNI - PI 8KI 
U = — + tz = r 

Vx 

B) Firms Producing Consumption Goods 

We shall again assume that individual firms producing consump^ 
tion goods use capital and labor as inputs with a linearly homo-
genous production function identical for all firms. Given our assump-
tions and a perfect market in existing physical capital used in the pro-
duction of consumption goods, and a production function that has 
the following properties : 

C = C (Kc, Nc) 

CK > 0 , CN > 0 , CKK < O, CNN < 0 , CKN > 0 

the after tax economic profits of a typical firm can be written as 

(1-tk) [PcC (Kc, Nc) - wNc - Pi8Kc] - ( M P i K c . 

Profit maximizing conditions (which are the same conditions that 
maximize the present value of net cash flow) are : 

w 
q n = — _ (8) 

Pc 
(1-tic) (PCCK-PI8) - (R- * ) PI 0 ) 

(1) Equation (7) helps to establish the interpretation of q rather clearly. If the 
marginal product of a unit of capital exceeds the real rate of interest, 
implying q > 1, the internal value of a unit of capital, P ^ , will exceed the 
market price of the same unit of capital, P r Consequently firms find it 
profitable to expand their capital stock whenever q > 1. 
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PI 
Defining P = we can rewrite (9) as follows · 

PC 

r - 7U 
ck = P . 8 + — 7 — (9a) 

1 - t k 

Under these conditions, the value of equities issued by consump-
tion goods sector will be equal to1 

Vc = P,Kc 
Households 

Real wealth of households in terms of consumption goods 
consists of money, bonds and equities with money and bonds being 
the liability of government and equities being the liability of firms. 

M + B + VJ+VC M + B 
z = = + P ( q K l + K c ) (10) 

P C Pc 

Real income of the public in terms of consumption goods con-
sists of wages, dividends and interest income from government 
bonds. This implies that personal income before taxes is equal to 

wNf wNc B 

+ + P(1 - t k ) (IK-S)K, + (1- t K ) (C k -P8) KC + r -
Pc Pc p ' c 

Using the linear homogeneity of pproduction functions and 
profit maximization conditions implies that personel income is 

B 
Y — PSK —T k + r 

Pc 

where Y = PI + C and K total capital stock. 
Out of this income public pays an income tax of a lump-sum 

amount TG and proportional rate ty. Consequently after-tax income of 
the public is equal to 

B 
= Y — P5K + r — T0 — Tk — Ty ( h , 

(1) In this sector dividends are equal to (r-^) PXKC. Value of equities is equal 
to the present value of the flow of dividends. 

oo 
v c = / e-ir-izV (r-Tc) PxKcdt = PXKC 
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We shall assume, following Henderson and Sargent, that public 
base their consumption decisions or after-tax personal income as 
defined by equation (11). 

C = T (Y— PSK — T) 0 < y' < 1 

B 
where T = Tt — r—— . Notice that this national income accounts 

Pc 

definition of disposable income does not imply that it is the amount 
that public expects to be able to spend while leaving their real 
wealth intact. To find the disposable income that is consistent with 
this latter definition take the time derivative of equation (10) and 
assume that q = 0. 

M + B M + B 
Z = - — 71 + PqKi + PKC (12) 

^ Pc 

Government budget constraint is 
M + B 

G — T = — (13) 
PC 

Equality of flow supply of capital goods to flow demand for them 
implies 

1 (KT,Ni) = K, + Kc + SK (14) 

Equality of supply and demand for consumption goods implies 

C (Kc, Nc) = G + G (15) 

where G is private consumption. Now if we substitue (13) - 15 into 
(12) we get 

z = C(Kc> Nc) —i C — T + P (q — D Kx + Pi (Kt Nx) 
M + B 

— it ——-—• — PSK . (16) 
PC 

By using the definition of GNP we can rewrite this equation as 
M + B 

2 = Y — T —P8K + P(q — 1 ) K i —IT ~ — G (17) 
PC 

Finally to find to expression for disposable income set equation (17) 
equal to zero and solve for G to get 
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M + B 
G = Y - T - P 8 K + P(q —1) K, — « ( 1 8 ) 

Pc 
In addition to flow consumption decision public makes stock portfolio 
decisions. The fact that bonds and equities are regarded as perfect 
substitutes when their yields are equal implies that public's portfolio 
decision consists of dividing their wealth between money on one 
hand and paper earning assests on the other. The portfolio balance 
of the public is satisfied when the demand for real balances Is equal 
to the supply, 

M 
= m( (1-ty) r, Y) mr < 0, my > 0 (19) 

where after-tax return on government bonds is equal to (1-ty) r. 

II. SOLUTION OF THE MODEL 
The complete model of the economy Is described by the following 

equations : 

I = l(Ki.Nr) (2C) 

C = C (Kc, Nc) ( 2 1 ) 

w 
(22) IN = 

CN = 

PPc 
w 

(23) 

r-K 

1-tk 
(24) 

Pc 

CK = P (S + 

Ki = g (q-1) (25) 

C = y (Y — T — P8K) + G (26) 
Y = PI + C (27, 

(Ik-S) (1-tu) 
q = ( 2 8 ) 

r-K 

I = Ki + Kc + SK (29) 
M 

= m ( (1-ty) r, Y) ( 3 0 ) 
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This is a system of eleven equations in eleven variables: I, C, P, 
Pc. V. Ki, Kc, N1( Nc, r, q. Parameters of the model are Ki, Kc, w, 8, it, G, 
tk, ty, T, M. It is assumed that variables of the model adjust instan-
taneously in response to a change in exogenous variables. 

To solve the model we shall reduce the system into two equa-
tions in relative price and gross return on capital. One of these 
relations will give the pairs of relative price and gross return on 
capital that will ensure profit maximization and portfolio balance. 
The second relation will give pairs of relative price and gross 
return on capital, again satisfying profit maximization conditions, 
and ensuring the equality of demand for consumption goods to then-
supply. The first relationship we shall call LL schedule and the 
second SS schedule. 

LL Schedule 

Let E be the gross return on capital defined as follows : 

r-n: 
s = S + 

1-tk 

Then from profit maximizing conditions, equations (20) - (24), we 
can derive the following equations1 

(31) = I (P, E) 

= C (P, e) <32> 
(33) Pc = Pc(P,s,w) 

where all partial derivatives are positive. From the definition of 
gross return on capital we obtain 

r = (1-tk) (E-S) + * ( 3 4 ) 

Now if we substitute (27) and (31) - (34) into equation (30) that 
describes the portfolio balance we get 

M 
= M { (1-U [ (1-U (E-5) + TIL, PI (P. e) + C (P. E) } 

Pc (P. t, W) 

Defining LL schedule as a curve along which excess demand 
for real balances is zero, we can write it as follows : 

4» (P, E; M, W, tv, tk, 5, it) = ( 3 5 ) 

(1) See appendix. 
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M 
m { 0-ty) [ (1-tk) (e-5) + iz], PI (P, e) + C (P, E) } = 0 

Pc (P, s# w) 
In order to determine the slope of LL schedule and the effects of a 
change in parameters we differentiate (35) to get 

de + dP + ^ dM dw + ty dt + dt + ^ = 0 
e P m w ty y tk k % 

(35a) 
where 

M 
J, = M (1-t ) (1-t ) + M (PI + C ) + — P 
£ r y k y £ E P2

C CE 

M 
^P = My (I + Pip + Cp) 4- Pep > 0 

Pc2 

1 
^M = < 0 

Pc 
M 

4>w = — Pew > 0 
Pc2 

ipty = — mrr > 0 
<j,fK = — mr (1-ty) (£-5) > 0 
^tc = mr (1-ty) < 0 
tyki = my Plk > 0 
4>kc = myCk > 0. 

Of these only the sign of I|>E is ambiguous. Because ty represents 
excess demand for real balances i|jz shows the effects of a rise in e 
on this excess demand. A rise in E tends to reduce excess demand 
for real balances by raising the nominal return on paper earning 
assets. We shall call this effect the interest elasticity effect (IEE), 
and it is given by : 

mr (1-ty) (1-tk) . 

On the other hand a rise in £ through profit maximizing condi-
tions tends to increase the output of capital and consumption goods. 
Given the relative price the increase in output in both sectors tends 
to increase aggregate output and hence the excess demand for 
real balances. This effect, which we shall call the output effect (0E), 
is given by 
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mY (Pie + Ce) . 

On the supply side of real balances a rise in £ tends to icnrease 
the excess demand by raising the price of consumption goods (Pc) 
and hence reducing the supply of real balances. This is equal to 

M 
PcE 

Pc2 

and we shall call it the supply effect (SE). 
The slope of LL curve is given by 

dP te > > 
| LL = < 0 as ite < 0 . 

9 s ^P 

SS Schedule 

To derive SS schedule substitute (27), (31), (32) into (26) to get 

C (P, e) = y {PI (P, E) + C (P, E) — T — PSK} + G 

which gives a curve along which the aggregate demand for consump 
tion goods is equal to their supply. Defining SS schedule as a 
relationship between P and E such that the excess demand for 
consumption goods is equal to zero, it can be written as : 

0 (P, E; S, K, T, G) = (36) 

Y {PI (P, e) + C (P, e) — P8K — T} + G — C (P, e) = 0 

Again, in order to be able to determine the slope of SS schedule and 
the effects of a change in parameters, we differentiate (36) and get 

0s ds + 0 P dP + 0 T dT + 0GdG = 0 (36a) 

where 
0e = Y (PIE + Ce) — CE 
0 p = Y 7 (I + Pip + Cp — 8K) — Cp 
0T = — Y < 0 

0G = 1 > 0 

Notice that signs of 0e and 0P are ambiguous implying that the 
effects of a change in the gross return for capital and the relative 
price, upon the excess demand for consumption goods can be 
positive or negative. If, for a moment, we assume 8 = 0, then we 
can write 

0 p = T ' ( | + Pip) — ( 1 — Y ) Cp 
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Us ing the results derived in the appendix we can express Plp and 
Cp as follows : 

I c(kc) 
Pip = o-i 

i'Pkt 
C 

Cp — (Jc 

P 
where <n and ^ are the elasticities of substitution in the two sectors. 
Similarly for 0 £ we can write 

0 £ = y'PIE— (1Y) CE 
and 

PI kc 
Pis = t r r 

«' ki 
PC 

CE = crc 
c' 

As 0 is the excess demand function for consumption goods a rise 
in Pc will be expected to reduce 0. Given that P = (Pt/Pc), a rise in 
Pc will lower P. Therefore, for a reduction of 0 we would expect 
0P > 0. The necessary condition for this is given by 

(1-r )C c (kc) 
CTc - ; < 7 i < 1 ( 3 7 ) 

r'PI Pk,r 
which we shall assume to hold. On the other hand for 0 £ > 0 the 
necessary condition is 

(1-r) C kcc' 
crc Ti < 0 (38) 

y PI Pkii' 
It is obvious that (38) implies (37) but (37) does not imply (38). 
Hence when 0 £ > 0, then 0P > 0 holds, whereas when 0P > 0 % can 
be of either sign. 

The slope of SS schedule is given by 

3P 0 £ 
! SS = 

0
P 

sign of which cannot be determined unless we make further assump-
tions. 
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Stabifity of the Model 

Before turning to section III and performing the static exercises 
to study the relative potency of monetary and fiscal policies, it 
seems to be fruitful to establish the stability conditions of the model. 
Once these conditions are established we can easily confine our 
studies to those cases which are stable. 

We shall assume that the interest rate changes in response to 
an excess demand for money, and the price of consumption goods 
change in response to an excess demand for consumption goods. 
The differential equations implied by these specifications are as 
follows : 

r = ax M (P, E) ] (39) 

Pc = a2 [0 (P. e) ] (40) 

Using equations (33) and (34), and linearizing around equilibrium 
we get 

(1-tk) 

PC£ 

0 OCî p 

a20s a20p 

de 

dP 
(41) 

ai iW 

d-tk) 

a20s aiPcE^s 

Pep Pep (1-tk) 

a i ^ p 

d-tk) 
a20p aiPcE^p 

Pep Pep d-tk) 

ds 

dP 

As it is well known, for this system to be stable, the characte-
ristic roots of the matrix must have negative real parts. The necessary 
and sufficient conditions of this to be so are 

aiipE a20p 

+ 
(1-tk) Pep 

a20P itti^E 

(1-tk) 

aiPcE^p 
< 0 

Pep (1-tk) 

aıPcE^p aiipp 

Pep (1-tk) 1 - t k 

a 2 0 £ a iP c £^£ 

Pep Pep (1-tk) 

(42) 

> 0 (43) 
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Equation (42) implies that 
ai a20P 

(ipePcp —^pPc£) + — < o (42a) 
Pcp(1"tk) Pep 

from which we get 
a2 p̂PcE-̂ EPcp 

_ _ < (44) 
ai (1-tk) |0P| 

As ai and a2 are both positive then it follows that p̂Pc£-V£Pcp > 0 . 
On the other hand equation (43) implies that 

ai0C2 ,Ar\ (iPE0p — I];p0E) > 0 (45) 
Pep ( 1 - y 

which means that ip£0p — vJjp0e > 0 . 

Under our assumption that 0P > 0 we can rewrite the above 
inequality as 

0s ilte 
> (46) 

0p 4/p 

which means that in P-E plane slope of the excess demand function 
for consumption goods must be greater than the slope of the excess 
demand function for real balances. 

In addition to this from equation (44) we note that 
ifcPcE — ipePcp > 0 

which implies 

PC£ P 
- = - < - (47) 

Pep £ ^P 

Taking into account the fact that > 0, for equation (47) (and 
therefore the stability condition (42) ) to hold excess demand function 
for real balances should etiher be positively sloped (vpE < 0) or, if 
negatively sloped should not be "too steep". As a matter of fact if we 
combine equations (46) and (47) we see that slope of the excess 
demand function for real balances is bounded from below and from 
above 

P 0 £ 
< < (48) 

£ ^p 0p 
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11!. RELATIVE POTENCY OF MONETARY AND FiSCAL POLICIES 
UNDER ALTERNATIVE CIRCUMSTANCES 

The relative potency of monetary and fiscal policies will be 
studied in terms of their effect upon the general equilibrium of the 
model as given by a pair of values of P and E such that both the 
excess demand for real balances and excess demand for consump-
tion goods are equal to zero. This point in P-e plane is given by the 
intersection of LL and SS schedules. 

To study the effects of a change in M, w, ty, tk, TC, T. and G we 
shall use the system of equations given by (35a) and (36a) which 
can be written, in matrix notation, as follows : 

tJ/E Ipp di 4̂9 

0E 0p dP 06 
d0 (49) 

where 6 is a symbol that stands for any one of the exogenous para-
meters. Stability condition (45) implies that the determinant of the 
matrix is positive. Consequently we can invert it and solve for d? 
and dP to get 

ty & — p e 

0 ty — 
_£ e 

w h e r e A = tyz0v — typ0z > 0 . 

d0 (49a) 

0 ty 
p e 

ty 0 
s e 

ds 1 

dP A 

From equation (48) we know that if the SS schedule is positi-
vely sloped (0e < 0), LL schedule could either be positively sloped 
(ij/s < 0) or negatively sloped (ipe > 0). We shall call the former case 
interest elastic demand for money (IEDM) and the latter case interest 
inelastic demand for money (IIDM). If, on the other hand, SS 
schedule is negatively (0e > 0) sloped then LL schedule must also 
be negatively sloped. This case we shall call interest elastic demand 
for consumption (IEDC). 

We believe that the case of IEDC is relatively unimportant and 
therefore we shall study in detail only the cases of IEDM and IIDM. 
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Nevertheless results of static exercises in the case of IEDC will be 
presented in Table 3. 

The working of the model could be summarized as follows : the 
intersection of SS and LL schedules determine the equilibrium values 
of P and s. Given P and s together with Kc equation (24) -will deter-
mine N c . Equation (23) then determines Pc for a given money wage 
w . Once Pc is determined then equation (22) will set NL. With the 
levels of employment in each sector so determined the output levels 
will be given by (20) and (21), GNP by (27), and interest rate by (34). 

The Case of IEDM 

a) An increase in money supply 

An increase in money supply causes LL schedule to shift 
upwards - - see Figure 2 - - thereby creating an excess supply of 
money at the initial levels of P and £ . Public, in an attempt to achieve 
portfolio equilibrium will dump money and demand bonds, thus 
pushing the interest rate down. As e falls firms in the comsumption 
goods sector will bid for capital and therefore push P up. Both the 
increase in P and fall in s will create an excess demand for consump-
tion goods. Consequently the fall in s and rise in P should be such 
that Pc goes up. These forces will eventually create an excess 
demand for money and e stars increasing. At this point with both s 
and P rising so will Pc. However our stability condition (44) tells us 
that the increase in Pc is relatively "slow" implying that costs are 
rising faster than revenues. Hence, firms will start dumping capital 
and P starts falling with e and Pc rising. These forces will bring the 
system back to equilibrium with a higher P and s than originilly1. 
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As the new equilibrium if characterized by a higher P and £ 
from (24) we see that marginal product of capital in consumption 
goods sector must rise. 

Figure 2 

Given that Kc is fixed marginal product of capital will rise only 
if the level of employment in the consumption goods sector increa-
ses. With higher Nc and lower marginal product of labour profit 
maximizing conditions require that Pc must be higher. Similarly an 
increase in both P and Pc will lower the real wages in capital goods 
industry, pushing up the level of employment (Nr). As the level of 
employment in both sectors go up so will the GNP. 

(1) A possible path of adjustment is given below. The dashed lines represent 
constant Pc at different levels. Whenever we are to the left of SS curve Pc 

must rise due to excess demand. 
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b) An increase in government expenditures 

An increase in government expenditures will shift SS schedule 
to the right (see Figure 3), thus creating an excess demand for 
consumption goods at the original values of P and e. This will push 
Pc up thereby lowering real wages. Firms noticing that real wages 
aro falling start increasing their employment and consequently the 
marginal product of capital. As marginal product of capital increases 
firms will bid for capital, raising P. These effects will, in turn, create 
an excess demand for money and e starts inoreasing. At this point 
we again have P, s, and Pc rising, but because Pc is rising "slowly" 
firms will eventually start dumping capital and lowering P. The 
system will achieve equilibrium at a higher P, and s than originally. 

As P and s are higher so will be Pc, Nc, and Nj. 

c) Effects of changes in other parameters. 

Due to the fact that changes in w, ty, tk, and T are similar to 
either a change in money supply or government expenditures we 
feel that it suffices to summarize their results in Table 1, without 
going into detail. 
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Figure 3 

TABLE 1 (IEDM) 

dM dG dT dtk dty dw dn:(a) 
dP 

_L 1 + — — — 
— + 

d£ + + — — — 
— + 

dPc + + — — — 
— + 

dNî + + — — — 
— + 

dNc + + — — — 
— + 

dV + + — — — 
— + 

dr + + — — — — + 

0 P m r (1-ty) 
(a) ds = d7c > 0 

A 

dr = (1-tk) d£ + dır > 0 
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The Case of IIDM 
As we have seen before, in the case of IIDM, LL schedule is 

negatively sloped but less steep than -P/e . 
a) An increase in money supply. 

As vj;p is still positive an increase in money supply will result 
in a rightward shift of the LL curve (see Figure 4) and create an 
excess supply of money at initial values of P and E . Public will react 
to this by bidding for paper earning assets thus forcing £ down. 
As E goes down firms in the consumption goods sector, realizing 
that the public is willing to hold capital at a lower return will bid for 
capital raising P . An increase in P and a reduction in £ both tend to 
create an excess demand for consumption goods thereby forcing Pc 

up. The reduction in £ and an increase in P will bring the money 
market into equilibrium. However the excess demand for consump-
tion goods will continue to push P and Pc upwards. As Pc rises, and 
reduces the supply of real balances an excess demand will result 
forcing £ up. Again by appealing to our stability condition (44) we 
can conclude that eventually costs will start increasing faster than 
revenues forcing firms to dump capital, pushing P down. Equilibrium 
will be reached at a higher P and £ than originally, with a higher 
Pc, Ni, Nc, Y, and r. 

P 
SS 

R 

p ' o 

L C 

e e, e o 
Figure 4 
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b) An increase in government expenditures. 

An increase in government expenditures will result in an excess 
demand for consumption goods at the initial levels of £ and P thus 
forcing Pc up. As Pc increases suppy of real balances will fall creating 
an excess demand for money (see Figure 5) and, therefore, pushing 
E up. At this time when P and £ are both rising Pc will rise as well, 
but at a "slower" rate. Due to this slowness eventually costs will 
start increasing more rapidly than revenues forcing firms to dump 
capital and lowering P. The new equilibrium will be reached at a 
higher £ and lower P. In general when P and £ move in different 
directions between two equilibriums we cannot, off hand, say what 
happens to the levels of employment in the two sectors. The impor-
tant thing is what happens to P. £; in other words we are interested 
in the sign of Pd£ + £dP, which, if negative, implies that Nc falls and, 
if positive implies that Nc rises. 

Figure 5 

To find this out let us consider the explicit solution for d£ and 
dP. From equations (49a) we see that 

1 
d£ = — ij>p0G dG 

A 
(50) 



A TWO - SECTOR MACROECONOMIC MODEL AND THE RELATIVE POTENCY OF 0 7 
MONETARY AND FISCAL POLICY Y 1 

1 
dp = ^ 0G dG 

A 
If we multiply the first equation by P and second equation by t and 
add the two equations up, we get 

1 
Pde + sdP = (Pipp — ape) dG 

A 
From equation (47) we can show that Pi{/p — sipe > 0, which makes 
the right hand side of the above equation positive. This, in turn, 
implies that as a result of an increase in government expenditures 
P.E will go up. As profit maximizing conditions must continue to 
hold an increase in marginal product of capital must occur. With 
Kc fixed this will happpen only if Nc goes up. 

To find out what happens to N t we must consider whether P.PC 
increases or decreases. We can write 

dPc = PcpdP + Pc£d£ 

From this it follows that 

PdPc + PcdP = (PPcp + Pc) dP + PPc£de 

If we substitute equations (50) on the right hand side we get 

^e 4>P 
PdPc + PcdP = (PP.P + Pc) ( dG) + PPcE ( dG) 

A A 
dG 

= [PPcE^P — <1* (PPcp + P.) ] 
A 

PcE <1* Pc PPcp^p 
1 + dG (51) 

Pep & PPcp A 
Pc 

In equation (51) the expression is nothing but inverse of the 
PPcp 

elasticity of the price of consumption with respect to relative price. 
In view of this, we can show that 

> > 1 
df^ = O as £PcP 

< < Pi];P 

1 
evpe 
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P ^ p 
Notice that by virtue of our stability condition (47) > 1 and 

therefore £ PcP > VJ 

Due to the same reasons given under the case of IEDM, effects 
of changes in other parameters will be summarized in Table 2. 

TABLE 2 (IIDM) 

dm dG dT dtk dty dw dT 
dP + — + — — + 
de + + — — — + 
dPc + + — — — + 
dNt + ? ? — — + 
dNc + + — — — — + 
DY + ? ? — — + 
dr + + — — 

1 + 

TABLE 3 (IEDC) 

dm dG dT dtk dty dw di 
dP — — : + + + + — 

ds + + — — — + 
dPc + + — — . — + 
dNt ? ? ? ? ? ? ? 
dNc •+ + — — — + 
dY ? ? ? ? ? ? ? 

dr + + _ _ — — + 

IV. CONCLUSIONS 

The model developed in this paper has a stronger Keynesian 
outlook than the Henderson-Sargent model in the sense that govern-
ment expenditures and tax collections are more potent stabilization 
instruments, in manipulatin the level of employment, under our model 
than they are under Henderson-Sargent model. In particular when 



A TWO - SECTOR MACROECONOMIC MODEL AND THE RELATIVE POTENCY OF 
MONETARY AND FISCAL POLICY 9 9 

the demand function for real balances is interest elastic we see that 
an increase in government expenditures tends to increase the level 
of employment in our model whereas Henderson-Sargent find that 
the direction of change of the level of employment is ambiguous. With 
our assumptions an increase in government expenditures always 
increases the level of employment in consumption goods sector. 
Consequently, even when there is an adverse aggregate employment 
effect, government expenditures and taxes can be used to re-allo-
cate resources. 

Noting the similarity of our model to that of Henderson-Sargent 
one may inquire into the source of the differences cited above. 
Henderson-Sargent conclude their paper by stating that " . . . the 
Keynesian model posits investment demand curves for firms ... That 
feature of the Keynesian model is an extremely important one in 
making variations in government expenditures a potent instrument 
for stabilization with predictable effects on output and employment 
in the short run." Notice that a necessary condition for the existance 
of investment demand curves is the immobility of capital between 
the two sectors. In particular we feel that assumptions regarding the 
mobility of capital between the sectors and assumptions regarding 
the existance of investment functions, should be handled very 
carefully. First of all we should observe that in a two sector model 
where marginal conditions for capital are satisfied it is necessary 
to assume that capital is costlessly mobile between the sectors. If 
one assumes that marginal conditions are satisfied but that capital 
is not mobile between the sectors, then there will be two prices of 
capital stock (one for that capital which is used in consumption 
goods sector and one for that which is used in capital goods sector). 
However, because there exists a flow of newly produced capital, 
which must posses a unique price, a short-run equilibrium of the 
system may not - - and in general will not - - exist. 

Secondly, with capital mobile between the sectors of the eco-
nomy, interaction of two stock markets, namely, the money market 
and the market in existing stocks of capital good, determines the 
equilibrium. Flow markets effect this equilibrium to the extent that 
they can alter the equilibrium in the market for the stocks of capital 
goods. 

However, in the model we have presented in this paper it is the 
interaction of a stock market (money) and a flow market (consump-
tion goods) that determines the equilibrium. The stock market in 
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capital goods provides the main link through which the monetary 
disturbances effect the flow market. Although our model posits 
investment demand functions for firms, they do not play any role 
in the determination of instantaneous equilibrium. Hence "Keynesian" 
results that make fiscal policy a potent instrument for stabilization 
do not necessarily depend upon the form and characteristics of the 
investment demand schedules but depend upon the immobility of 
physical capital between the sectors of the economy. With mobile 
capital the transmission mechanism involves a movement of capital 
stock between the sectors and consequently plays a dampening role 
upon changes in the level of employment. 

APPENDIX 

We can write the profit maximizing subsystem, equations (20) 
through (24) in intensive form as follows 

I = Kj/'Pi (A1) 
C = KC/8C (A2) 
3i = kx/i (kx) (A3) 

= kc/c (kc) (A4) 
w 

= i (kj) — kx i'(kx) (A5) 
PPc 
w 

= c (kc) — kc C'(kc) (A6) 
P C 

Pe - c' (kc) (A7) 

r - TC 

£ = s + _ _ (A8) 
1 - t u 

where fr and pc are capital-output ratios in two sectors, kr and kc 

are capital labor ratios in two sectors, e is the gross return on 
capital. 

If c 7 ' (kc) ^ 0 then we can invert (A7) to get 

Kc = Kc ( P , e) ( A 9 J 

with 
8kc E 

Kcp = = — < 0 



A TWO - SECTOR MACROECONOMIC MODEL AND THE RELATIVE POTENCY OF i n-5 
MONETARY AND FISCAL POLICY iUl3 

3kc P 
Kce = — = < 0 

dz C / / 

By equating the ratio of marginal products of labor in the two sectors 
to the ratio of real wages, from (A5) and (A6), and using (A9) we get 

c [kc (P. E) ] - kc (P, S) c'[kc (P, E) 1 
— = i (kx) - kil'ikx) . (A10) 

Equation (A10) defines ki as a function of P and E provided that 

Ki = ki (P, E) ( A 1 1 ) 

with 
w 

kc c kcP Pc 

+ 
9kf P P2 

kip = < o 
3P fcl" 

kc c ' 7 kcs 

9kr P 
ki£ = = < o. 

3s k{ i '7 

From equation (A3) we have 

ki (P, E) 
SI = = Si (P, E) 

i [ k i (P. E)J 

with 

SBT w kIP 
SIP = = < 0 

3P PPC i (kj)2 

3 Si W kiE 
Si£ = — < 0 

3e PPC i (kj)2 

and similarly from equation (A4) 
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kc (P,s) 
8c 0c (P. e) 

c [kc (P, E) ] 
with 

3 Be w kcP 
BcP = = · < 0 

dP Pc C (kc)2 

3B* w kc£ 
BcE = = · < 0 

as Pc c (kc)2 

Equation (A6) implies 

w 
= c [kc (P, e); ] — kc (P, e) C [kc (P. e) ] 

Pc 

Pc = Pc(P. E, w) 
where 

3Pc Pc2 

PcP = = kc c " {kc) kcP > 0 

Pcs = — — = — ^ c " (kc) kcE > 0 

. CW - - > 0 . 
3w w 

Finally from equations (Al) and (A2) we can derive 

1 = Kj/Bi (P, e) = i (P. E, Kt) 

C = Kc/Bc (P, e) = C (P, e, Kc) 

with 

A I BIF 

3P w 

3Pc Pc2 

3E W 

3PC Pc 

ap Bi 
> o 

3r Bis 
Is = = — I > 0 

3E Br 
3C BcP 

CP = = — C > 0 
3P Be 
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ac qcS 
c£ = — = — c > o. 

a* Be 

Now consider the expression 

PIP W klP i (kr) 
Pip = — PI = — PI . . 

B PPc i (k,)2 k, 

w 1 £kc w/pc 
= - P I . [ + j 

PPc Kji(ki) P k r i " p2 k T i ' ' 

w 1 
= — I (p£kc + w / p ) 

PPc krp i " i (k,) 

w 

I PPc ' 
(P£kc + w/Pc) 

i'Pk, k,i " i (k,) 
I 

= ffiC(kc) (A16) 
i'Pk! 

where crt is the elasticity of substitution in capital goods sector. In 
a similar way we can consider 

BC£ W kcP C (kc) 
CP = — C = — C 

B Pc C (kc)2 kc 

w 
— Pe 

w 1 E c Pc 

Pc kcC (ke) c " P kc C (kc) c " p 

(A17) 
By similar algebraic manipulations we can also derive 

PI kc 
P|e C i ( A 1 6 j 

i' k t 

PC 
C£ = ( A 1 9 j 
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Ö Z E T 

İleri kapitalist ülkelerde, üretimdeki dalgalanmaları kısmen de 
olsa önliyebilmek için para politikası ve malî politika tedbirleri kulla-
nılmaktadır. Makroekonominin güncel sorunlarından biri, bu politi-
kalardan hangisinin daha etkin olduğunun saptanmasıdır. 

Makalede bu sorun iki sektörlü bir model çerçevesinde ele alın-
maktadır. Bulgular, para ya da malî politikanın etkinliğini belirleyen 
en önemli faktörün, sermaye stokunun sektörler arası hareketliliği 
olduğunu göstermektedir. 


