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Macrc-Economic Policy: An Anelyticd X'nmcm,ork

By

S.Ibmori
Department of Economics, University of Lagos, Lqos.

Intnduction

lvlacro+onomics refers to that branch of economics which deals with broad aggregates. Its
subject matter includes such major problem as unemploymeng idation, economic growtlr,
and international payment deficits, among others. ldacro-economic problems are not new.

They havc, in ftct, occupied a central place in the development of economic thought. Interest
in macro-economics arose from the publication of Keynes' The General Theory of
Employment, Interest and Money, in 1936. The influence of Keynes's ideas on
nncro€onomics is so pervasive that only few people will disagrcc that the basis of modern
macro-economics is deeply rmted in his General Theory. This is not to imply, however, that
the study of major macro-economic problems is a new area of interest. Indeed, the
dwelopment of macro-economic thought could be traced to the Itilcrcantilist System in the
sixteenth ocntury; and before Keynes, the classical tradition dominatcd eoonomic thought with
the publication of Adam Smith's Wealth of Nations in 1776. ltrowcvcr, Keynes seemed to
provide adequate explanation for the macro-@onomic disequilibrium that has characterized
most economies since the Great Depression of the 1930's.

ldacro-economic policy belongs to the realm of normative or prescriptive macro-econom-
ics. It involves the oonscious manipulation ofa number of policy instrum€nts or tools - fiscal,
monetary, exchange rates, and income policy measures - to achieve a sa of srated objectives or
targets. But what are these stated objectives? The following are some ofthe objectives or goals

which macreeconomic policies are directed at:

(i) full employment of productive resources;
(ii) reasonable price stability;
(iii) an acceptable rate of economic growth;
(iv) an equitable distribution of income:
(v) stabitity in external trade relations and a balance of payments equilibrium.

Achieving these goals would be challenging and this is made morpso because some of the
objoctives may be inherently conflicting. The choie of tools of maqo+conomic poticy to
achieve these objecrives has always been influenced by changing economic and political condi-
tions. For instance, in the 1930's when most indrstrialized economies were experiencing
unemployed resources and monetary policy prwed impotent, fiscal policy rras efrectively used
in rcvamping the economies. However, in the 1950's when inflation rvas the majnr problen
monetary policy expcrienccd a resurgenoe and was efrective in moderating the rate of inflation.

Befolp discussing macrrconomic policy questions. we need to oonstruct a model and
develop some tools of macro€oonomic anatysis. This is imperative because policy formularion
cannot take place in a nacuum. It has to be within an adequate theorctical frames,od(. Theory
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ic cs$ntial for economic analysis and the theory must be valid to permit prediction ard viable
pohcy. We need a systematic guide thet alloqr for th impaition of some semblance of ordcr
to thc complexities of the real world for us to understand and interpret it.

ftortticd Frrmerorh

Thc macrosonomic modcl underlying most policy matEn since the post socond world war
era hes been Kelmes' General Theory of Employnent, Incast and Money. This will be
dsvdopd in stages, sarting with a static analysis of the sirylc Keynesian multiplier.

This model (Model I) is reprcsented by the folloning thrc cquations:

cY Consumption finction
lnvesunent relationship
Equilibrium condition

Ilerp C is oonsumption expenditure planned by households. I is irvestment expenditure planned
by frms, and Y is gloss national product (G}.IP). The subscriflo-indicates that the variable is
nc erplained within the model but is determined by orlsi& forces. Co is consumption
opcoditure which is unrelated to income, while c is the marginrl propcnsity to oonsume (MPC)
assud to be a positive fraction between 7*to and unity in \nrhE.

By substituting equations (1.1) and (1.2) into (1.3), we ohain

f = cY+Co+Io (1.4), and

Co
Io
c

.c
I
Y

+

+

(
(
(

l)
2)
3)

whcn this is solved for Y, the following result is obtainod

, = # (c.+ I.)...........(1.5)

If th€rc is a change in Co or Io, income and consumption will dco change.

dr dy I ,0.q: ,r. : t-c- -'

htroducdo dFird Poticy

An important shortcoming of the model just discussed is that no allmance is madc for the
activities of government. In order to correct this defect, wc shall introducc gorrcmmcot
expc0ditut6 and taxation. Tb:rcs are assurrcd tobe lerried on honccholds, while consumfiion
@nds on disposable income - income after taxes.

The nerr model is expressed in the follom,ing cqrntiolu:

c
Yd
T

Co + cYd
Y.T
T. +xY

(2.r\
(2.21
(2.3'

I
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Io
G*
c + I +G

I-
G=
Y

(2 4)
(2.5\
(2.6)

In this and following models, as was the case in Model I, the subscript zero identifies variables
which are determined by forces outside of the model and which cannot be controlled by the
government for policy purposes. We have also introduced a second category of variables
determined outside of the model: those which are manipulable by the authorities. Such
variables are also known as "policy instrument" and are designated by the asterisk (t).

Upon substitution of equations (2.2) and (2.3) into (2.1), the following equation is
obtained:

C = Co-CT* + c(l-x)Y....... .....(2.7)

Then, equations (2.4), (2.5) and (2.7) anbe zubstituted into (2.6) to obtain

1r _ Co _ CT* + c(l_x)y + Io + G*...............(2.8)

Solving this equation explicitly for Y, we obtain

I
Y I - C (1-x)

(C"- CT* + I"+ G*)

From (2.9)

The negative multiplier is explained because an increase in taxes would lower disposable
income, reduce consumption and lead to a decline in income. The opposite would result in the
case of a reduction in ta,xes.

It is possible to derive a multiplier expression which summarizes the efrect of a.shift in any
of these variables on any variable determined within the model. Thus, for example, the effects
on total tax collection (e.T) of a shift in the lwel of the consumption firnction (.a.Co) can be

derived. From e.g. 2.3 we note that:

T=T*+xY (2.3)

dv
dC

#=#a'oond%*:fu'o

dTvcthen,
o

But from (2.9)

thercforc

dYl
dC, l-c(l-r)
dTldy

ac;: rr-c-GD: 
', ac

dTxq : I;G;iland
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It may be useful to illustrate the model with some numerical examples. If we assume that

C = .75,tax to increaseby 2oo/o of any rise in GNP (x = 0.2). Suppose further that Co : 70'

T+ = 40,Io = 145 and G* : 155.

In this case, equations (2.1) to (2.6) become

70 + 75Yd
Y-T
40 + .2Y
145

155

C+I+G.

C
Yd
T
I
G
Y

The multiplier relating changer in GNP to changes in government purchases (or investment or

autonomous changes in consumption) is

dY - I ="dG* l-c(l-r) .40

and equiibrium income calculated from 2.9 is

y: ): (Co-cr*+Io+G\' l-c(l-x)'

Y = (2.s) (400)
Y = 1000

Numericel Eremple of Multiplier for Government Erpendututts

Variable

GI.IP Cr)
Consumption (C)
Investment (I)
Govt. Purchases (G)
Taxes (T)
Yd
Private Saving Yd-C
Govt. Deficit (G-T)

Orieinal
Eoulibrium

1000

700
I45
t55
160

E40

I40
-5

New Equilibriumr Chanse

1050
730
145

t75
170

tt0
150

5

50
30

0
20
l0
40
t0
l0

* After an increase of 20 in the rate of g,ovcrnmenl purchases. The new equilibrium will not, of
course. be reached immcdiatcly. Thc movcmcnt of GNP and its componcnts lo the new level
involvcs a complcx and tinrc-consunring scl of cconomic adjrrstnrcnts.
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From this model, a cut in taxes of AT* = -20 would raise GNP by 37.5.

dr
dlr l-c{l-r)

-c #= r.rrt

Gl.t75) (.20) = 37.5

This model illustrates in a simple way the rationale for the use of fiscal policy - changes in
government expenditures and tores - to regulate aggr:9gata demand for goods and services in
the interest of fuIl employment and price stebility.

Introduction of Money rnd Intercst

To be able to capture the influrc of money and interest rales, rc shall add additional vrri-
ables and equations to the prwiors model:

(3.7)
(3.t)
(3.e)

c
Yd
T
I
G
Y
Md
Ms
Md

Co + CYd
Y.T
Ti+xY
Io-w
G+

C+I+G
Mo +kY- mr
M+
Iv{s

(3.1)

Q.z',)
(3.3)
(3.4)
(3.s)
(3.6)

The monetary sector is repreecntcdby equation (3.7), 3.t) and (3.9). If we zubslitute equation
(3.2) and (3.3) into (3.1), nc ohain:

C = Co -cTt + (l-x)Y..................(3.10)

Theq substitute (3.4), 3.5) and (3.10) inro (3.6) to obtain

Y = Co - cTt + (l-x)Y + Io - w + G+ .................(3.11)

and solving explicitly for r in terms of Y

r = Co-CT"+Io+G. - (l-c(l-x)Y
vv

.....(3. r2)

Next, substitute (3.7) and (3.t) into (3.9)

M* = Mo+kY-mr................
Solving explicitly for r in terms of Y yields

....(3. r3)

r = &_Mt+BY
mm

...(3. r4)
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Equation (3.12) is the IS curve. It is derived from equations (3.1) to (3.6) and represents

the various combinations of income and the inter€st which will bring the product market into
equilibrium: Y = C+I+G

The slope of the line dr
dY

-(l+(l-x)

Sine c and x are tnth less than unity, t+(l-x) is necessarily positive, as is v. Consequenfly,
the slope of the IS curve is negative. The economis msaning being that a reduced interest rate
will lead to more investmeng which through the multiplier, will raise in@me, thus, a fall in the
rate of interest wiu be associated with a higher level of income.

Equation (3. 14) is the Lm curve. It is derived ftom equation (3.7) to (3. 9) and represents
the various combinations of Y and r that will result in equilibrium in the money market
M = Md. The slope of the Lm qme dr =!. Since both k and m are positive numbers, the Slope

dYm
must be positive. The demand for transactions balances may be regarded as related positively
to income, and the demand for asset balances as being rplated negatively to intercst rate.

Equilibrium for the entire economy - product and money markets o@urs it the point of
inter-section of the IS and Lm curves. The equilibrium level can be derived e:rplicrtll by
eliminating r between equations (3.11) and (3.14). When this is dong we have:

Y = Co _cTr + c(l-x)Y + Io - w+ Gr .........(3. lr)

rfrom 3.14 ls r = Mo -M+ + kY
mm

v

Snbstituting r in (3.14) into the corresponding value in (3.11), we obtain:

Y = Co - cTt+c(l-x)Y+Io-v

y : c"-cTt+c(r-x) y+I -v 1Wt * *. yl +6+
Simpli$ing

Y : 176f'rf6 [C" * "T* 
+ Io + G] - ] U"- Al

m

This model contains 3 policy instruments which the authorities can adjust in order to oontrol
aiggreg te demand: the fiscal authorities can change government expenditure (G+) or the tax
level (Tt), while the monetary authorities can adjust the stock of money (Mt):

dr
dc; l-c(t-x)Tfi

m

-q-
dTr

4
E-,'rI-$aW*rufut

-= v

If we compare the multiplier for government e:pendinre with that h Modet tr, we find
that the difrerence consists in the presence of the additional term vk in its denominator.

m

m
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Since v, m, "nd k are dl positivc, then the termjk is positive. It increascs the denominator and
m

thcrcfore ra&E the size of the multiplier. The term yL arises from tbe oristence of.monetary
m

forccs which were ab6€nt in Modcl II.

Some Numerical Examples

If Then, equtions (3.1) to (3.9) become

70 + .75Yd
Y.T
4+ 2Y
165 4r
155
C+I+G
20+.25Y-l0r
220
Ms

dlll
E=W=fi=2.

m

Immc calculatcd fiom (3.15) = 5(X)

Thcar thc miltiplicr timcs inmme is 2(500) = 1000.

IYrncrtcd Xrrnplc d Multiplhr for Govemmcnt Erpcnditurc

c
Yd
T
I
G
Y
MI
IVG

tfid

c
x
G
Tr
G.
Y

Io
k
m
Itlo
M.

.75

.20
70

.00

155
4

165

.25

.lo
20

t20

Oriqiml
Equilibrfun

New
Eoulibrium

1040
?24
14l
t75
l6E
{t2
148

7
60/o

Chanee

+t2
+ l%o

trhriablc

GI.IP ff)
c
I
G
T
Y.T
Yd€
G.T

Intercs Ratc (r)

+40
+24
-4
+20
+t
+32
+t

1000
7W
145
155
160
t40
140
-5
s%

r After an ircrcese of 20 in the rate of goternment purchases, the conesponding changes is
gven in thc table above. The mein diftrencc between the results shown here and those
produced in Model tr is that thc riee in GNP incrcases the demand for money and drives up the
intcrcst ratc from 5 to 6Vq and this in turn rc&roes investment by 4. That is why the multiplier
is only 2 insrcad d2.5 as in Modcl tr.
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The monetary effect in the model can be seen in:

+: whichis | =gdM l-c(l-x). K G-."
;*

Thus, an increase in 20 in G will increase GNP by 16,

Numerical Example for Multiplier for Changes in Money Stock

Orieinal New
Variable Equilibrium Eouilibrium

Y
C
I
G
T
Y.T
Yd-C
G-T
M+
r

1016.0
709.6
15l.4
t55.0
163.2
852.8
143.2
- 8.2
240.0
3.4Yo

Chanse

+ 9.6
+ 6.4

0
+ 3.2
+12.8
+ 3.2
- 3.2
+20.0
- 1.6

1000
700
145
l5s
160
840
140
-5
220
5%

+16.0

The increase in money stock produces its effect by lowering the interest rate fum 5 to 3.4
per cent thereby stimulating investment; the rise in investment spending stimulates production
and income, setting offa multiplier effect which raises consumption. It is interesting to note
that the increase in income leads to a rise in tax collection which reduces the government
deficit.

According to our analysis of Model 3, it is possible to change aggegate demand and GNP
by fiscal measures G and T or by monetary policy M. Of course, the three types of measures
could be combined in various ways to produce a desired effect on GNP.

The choice of proper combinatioh in giving circumstances would depend on various
considerations - the relative speeds with which they produce their resuls, their effects on goals
other than the level of GNP, such as the rate of long-term growttr, balance of payments, and so

on.

Conclusion

Economic reality is very complex involving the outputs and prices of thousands of different
kinds of labour and so on. If the economist tried to deal with all the vast multitude ofvariables
and relationships involved, he would soon become liopelessly bogged down. The only way to
make headway, therefore is to work with "models" which abstract from most of the details and
focus on the important variables related to the issues at hand.

The models which we have considered appear to be useful in analyzing the forces
determining many of the major variables relating to the economy as a whole: the level of
national income (y), employment (n) and the general level ofprices. The models also represent
the major economic relationships necessary to analyze many important issues of economic
policy.
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