A NOTE ON THE MULTIPLIER

By O. PIEROS

European Studies Association

The multipliers of a model comprising an expenditure and a monetary
sector differ from the multipliers of a model in which a production - employ--
ment sector has been added. However, in the limiting cases, i.e. when the IS.
curve is interest inelastic, or when the LM curve is interest infinitely elastic,.
the same multipliers are derived from either the two - or the three-sector model..

: For the two-sector model we assume that the following standard relation--
ships hold : :

Y=C+I+G ' 0
C=C(, i) )
I =1(Y,i 3)
G=G @
Lo — 0N Yz 1) ®)
M =M (©)
Where : Y = income
C = consumption

I = investment

Il

government expenditure

= liquidity preference

S = Q@

= money supply

i = rate of interest

and all the variables are expressed in real values, except M, the bar above a

variable denoting that the variable is determined exogenously.
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| Substituting (2), (3) and (4) into (1) we obtain the equation of the expen-
-diture sector, i.e. the IS curve :

V= © (0% HaL 1 (0%, DHHE ™
From (5) and (6) we obtain the equation of the monetary sector, i.e. the LM curve: .
. - {
: M !
L) =5 ® o

~where P denotes the price level. Differentiating totally (7) and (8) and arranging
in matrix form we have: :
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S

“where the parameters with a subscript denote the partial derivative of the rele- |

vant function with respect to the variable in subscript. From (9) we obtain the
-solution :

il dM Map
LidG 4 (C; + I ( PR P )
dy = (10)
0—Cv—1Iy) L + (G +I)) Ly
-where Cy >0, Iy>0, C <0, L0
L, <0, Ly<0
o b,

'so that the denominator in (10) is a negative number, A<0

From (10) we obtain the multipliers :

L, :

% = >0 1)
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For the limiting case of interest inelastic IS curve we write C; =1I; =0 and
-obtain the multipliers : ;
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And for the limiting case of interest infihite]y elastic LM curve, we substitute:
L;—>c0 into (11) and (12) and obtain the multipliers :

oY 1
=2 a,(;} - - ]__—WC\ i I? . (l 33)
Y
S Ao

Consider now the introduction of the production-employment sector in the-
model. The following variables are added :

N = labour employment

W = money wage rate

Y’y = marginal product of labour
Y’y = derivative of Y’y

The following relationships are satisfied :

: w
Yoy =l (15y
Ve = ) (16)

Where Y’y > 0 and Y’ < 0. .

Equation (16) is the supply side of the model. Assuming that W is determined
endogenously, full employment is guaranteed and therefore

dY = Yy dN =0

The model consists of three equations : (7), (8) and (16). Differentiating totally-
and arranging in matrix form we have :

(1—Cy—1Iy) —(G+1I) O dy dG
M dM
Ly L; p? d; B [ T 17)
1 0 0 dp 0

Solving (17) we obtain
dY =0 (18)
so that all the income multipliers become. zero. '

In the limiting case, the system in (17) becomes inconsistent ; for example,
for C; = I, = O and for r (A) rank of the matrix of the co-efficients and r (Ab) the
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rank of the adjugate matrix, we have that r (A) <r (Ab). Nevertheless the ex-
penditure and monetary multiplier work just the same: by partitioning (17) we
.obtain (9) and the multipliers provided by the latter system. Therefore, when
one of the limiting cases is present in a three-sector model of full-employment
equilibrium, the production sector plays a passive role : Equilibrium can be
reached by shifts in the other two sectors only.

Assuming now that the money wage rate is determined exogenously, W,
we derive the following relationships from equations (10) and (11) respectively :

dY —Y'ydN=9 ' 19)
3 R\
dy ' dN + —PdP-— F (20)
“The model, in matrix form, now becomes :
- , SR = R
d—Cy —Iy —Ci+I)I08 0 dy dG
: ; M : dm
Ly L, 0 P di = =
1 O SR=Y e S0 dN 0 ey
1 dW
from which we obtain :
., 1 wdM MdW . W =
C+1) Yx PIRAGaD LT PR + LiY'x p2 dG
dY = (22)
' W 1 f 4
A—Cv—1Iy) Yy L; p? + (G + 1) p: Ly Y xW—Y" " M)
‘Therefore 4
= N
T T @3)
Y Che T A;
And
| L
Yo (C+T) = &
© M A; ;

Where A; <0, the denominator in (22).
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In the limiting case the system again becomes inconsistent. However by
partitioning we obtain the multipliers in (13) and (14). The production-employ-
ment sector continues to play a passive role.

If, instead of using the 4-equation three sector model, we turn to the
2-equation Aggregate Demand - Aggregate Supply analysis, we would obtain the
same results :

Equation (10) is the differential of the aggregate demand function. From
€equation (20) we obtain :

PdW — WdP

25
- RAYS (22

dN =

‘which substituted into equation (19) gives the differential of the aggregate supply
function :

Yy (PAW — WdP)

= 26
dy PRy (26)
Equation (10) and (26) form the system :
C I;
(el 1) 16 (@ ) M( ) | gy
Y’ P! Y W dp
LdG + (G+1) Lz
5 j i i i P (27)
‘ Y’y PAN
which gives :
o dM (e s
Y'NW{LidG—l—(C +1)'— —¥'x'" NP @8)
A s P D e g RS
dY = — _ Y M (G + 1)

Y W(Ad—Cy —Iy) Ly +I[C+ ) Ly
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and _
oY Y WL,
i e s, ! 0 29)
dG Ay > (29
aY Y W (C; + 1) : '
SLONE Y WA(Cirh) R p 30
oM A, >0 (30)

A; < 0, being the denominator in (28).

When the limiting cases are considered the system in (27) remains ¢o0n-
sistent and gives the multiplier in (13) and (14).

Therefore, in conclusion, the limiting cases being imperfections of the ex-
penditure and monetary sectors, are contained within these two sectors, while
the production-employment sector does not participate in the elimination of the
anomaly.
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