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L . .1.1. I.iuCTI 

oncta~y thco:r~ is le~ nbatr a~t tlan so e oono io 

t eory int es no t_at it cc."1?1ot avoid relation to re-

ali ty. Its <levelo ment has cen to a consi erable e~·tent 

prompted by experienc s encountered by the .T·ters in their 

o~n time, and monetary disturbances have always acted as a 

catalyst in its development . It seems that the role o~ ooney 

in economy has ~ppeared to be more important in some pe -

r iods th in others, nd friters on monetary is~ues ave, 

therei'ore, ha to ad.Just tneir ories accora.l.Ilgl, • 

• e po t-w~r period has wi tnessca sue an 'agonisin 

rcappraiso.111
, as in the face of succc>ssf'ul ooneta.ry policies 

and unsuccess ul r· c .1 olicic~, reynesian theory has had to 

;ivc nuch a-o to Qu ntit-J-type -!;hcor·es, hich had een so 

thorou hly discredited in the inter-war period • 

• 'o firm c nclusions have as yet been reached, however, 

and in } ew Zea.land in particular there is no agreement as to 

the i: .porta.nce hie s onld be accorde to th one su pl as 

e..n instrument of macro-policy. uch ork io still requi1ed and 

in this dissertation we hall in a.rt One exnmine Class'cal, 

co-cla:rnical, eynesian, and odern u mt:i.t Theories as a pre­

lude to an empiric 1 i1vestigation, d scribed in Part 110 , along 

the lines of ue~sen and Jordan 's 

Bank of t. Louis(' netary and 

ork at the :edcral Reserve 

iscnl Actions : Test of 

heir Relative Importance ' n Eco10 ·c .,tabilizati n', onthlv 

Review, ov . 1968, •ede al eserve Bank of St. Louis . ) th-

ough it is believed that such investigations arc at least better 
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than ncthi!l[~ in ccl·i · to co i or UC the port 0 

of one s to be ad.mi t·.,c a.t otr re ults ar 

not s, n the level of st 

a tic 1" not . 
•h a" t 1ose c eve by mdersen and Jor-

dan., nor o 1r c nclusions the sa.m . ot 

·1i th u t; interest, indic tine ao they do t1,a t : 

i th uo ly o narro.ly defined 

exer eel eauaJ.l ortant inf'lu-

$ itu and reliability, 

in a "'re te 

with t e Lame influence xcrted by chnn es in 

over ent eXi)endi res . 

i) r re i onal v i b.L, 

i·e inclu ed or her . co.Roncl] a .. tcd 

data v·cr 1pliea, ch ges 1 
1 coted one 

qua ter-11erioe1. .,lo .er than c:han es in ov rn-

r nt expenditures in influenc Cfl..£Ul S 11 

te exp nd·turc . • 

(-· . i) e , c in exerte 

li" e mp n ch n e in 

;:perif · turcs tnan ' d c 'Cu 

0 ~rnmc t vcn c or bu ' t SUI 1 s . 
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PART OiiE 

SURVEY OF ! NETARY THEORY 

A. Classical and !Teo-classical 

~onetary Theory 

The classical monetary theorists paid particular attention to 

the quantity or stock of money supply in their discussions of monetary 

issues. Their theory was dominated by the so-called "Quantity Theory 

of !i:oney". 

The quantity of money supply at that time was mainly determined 

by the level of production or suppl y of precious metals like gold and 

silver. Changes in the supply of gold and silver would bring forth 

chan es in the quantity of money, and this Tiould subsequently lead to 

fluctuations of general price level of other commodities. About three-

quarter of a century after the discovery of the New World, the French 

were particularly troubled by violent price inflation. Bodin, in his 

"Response to the Paradoxes of ' onsieur de 'alestroict" ( 1568), explained 

that the most important cause of the current inflation was the continous 

increase in the quantit of old and silver which had been imported in 

large amounts from the New World for many decades. Bodin was thus regard-

ed as the discover of the Quantity Theory of .1oney ((1, p . 511)). Briscoe, 

in 1694, was the first to write an equation of exchange in the unsatis-

factory form: stock of money equals prices time real incomes. David 

Hume later re-expressed the equation in his Essays in 1750 ((2)), this 

statement now bein~ idely accepted as a nicely balanced account of the 

so-called 11 _raive Quantity Theory", or sometimes known as the "Crude 

Quantity Theory", "Pure Quantity Theory", "Strict Quantity Theory", or 

the "Classical Quantity Theory". 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 
I 
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During the early stage of the development of the classical u~n-

i ity Theory, the writers assumed that an increase in money supply, "hether 

lent or spent, will enter into circulation and will not fail to raise the 

price of products and merchandise in all the channels of circulation 

hich it enters 11 (( 5) ) • oney as treo. ted solely s a medium of' exchange, 

and the classical writers probably ignored the possibility that part of 

the money in the private sector may be hoarded and not drained i nto the 

cir culation. (Cantillon ((5)) , and 1 ter, ill ((2, p . 705)) , did 

mention that the State may hold part of the money for certain purposes , 

say for providing services in extremity; but this notion is closer to 

the definition of 'savings" than to the definition of "hoarding of money" 

in the odern sense . ) Ho ever, as e shall s e in this survey, this as --
. 

sw::ption ,as gradually relaxed in the later stage of the development of 

the classical Quantity Theory. 

It is often implied that the classical theorists urther assume 

a proportionate incr ase in the prices of all commodities when an increase 

in expenditure results from an increase in money supply. is implies 

that relative prices ong Co£'.lt1odities reoain unchanged . However, this 

view as not accepted by all the classical theorists . Cantillon, for ex-

ample, did not agree with this view. He wrote that 'by doubling the 

quantity of money in a St, te , the prices or products and merchandise are 

not alv ays doubled. .. .... .......... river which runs and winds about 

in its bed will not flo with double the speed when the run.cunt of its 

mter is doubled . . ... .. .... . It ( the increase quantity of money) ,tlll 

be directed more or less to certain kinds of products or merchandise ac--

c0rding to the idea of those who acquire the money. ... ....... ark et 

prices will rise more for certain things th for others however abundant 

the money may be . 11 ((Ibid)) Cantillon as nlso aware that there might be 

en uneven distrioution of the incre sed money~' ••••••••••• man ho 

lived ,ithout handling ooney will now have so e 11
) . He also stated that 
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the speed of circulation of money mir,·ht not be constant, and said that 

the impact of "an acceleration of greater rapidity in circulation of 

money in exchange is equivalent to (that of) an increase of actual money 

up to a point" . He concluded t hat when a l ar ge surplus of money was 

brought into a State, the new money uould give a new turn to consumption 

and even a new speed to circulation, but it was not possible to say to 

what extent. 

Although Cantillon expressed many unique views on the various 

aspects of the classical Quantity Theor,J, he, like most classical 

monetary theorists, paid most of his attention to the relationship 

between money and the price level and neglected the role of money in 

the determination of real output. David Hume, in his Essays (( 2)) 

stated that the price level would reach a n just proportion1
' with the 

increased quantity of money only after a period of price adjus t ments. 

He observed t hat it was only in this interval or immediate situation, 

between the acquisition of money and the rise of prices, t hat the 

increasing quantity of gold and silver was favourable to industry. In 

other words, he believed t hat the level of economic activity would be 

stimulated during the process of price adjustments . But later writers, 

as R. , . Clower comments, have not always stated or interpreted the 

theory so judiciously. As construed by some writers, the propositions 

advanced by Hume were made to as sert that the 'real' work money has to 

perform is determined simply by the amount of goods and services that 

have to be traded; hence that money, as money, is merely a 'veil', 

explicit consideration of which obscures the working of those truly 

important forces of productivity. ((4, p. 18)) 

Thornton, an English brui.ker and a witness of England's \ ar 

Inflation of 1793-1815, regarded the rapidity of circulation of money 

as a variable quantity that fluctuates tlth the 'state of confidence', 

that is, substantially with general business conditions. This redis-
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covery of a :fundamental truth that stood historically in the nane of 

Cantillon was never again lost, but it was so little attended to that 

it had to be re-emphasised from time to time by Pigou, Marshall , and 

Keynes. ((1, p . 706)) 

The role of money in inf'luencing the level of economic activity 

was more explicitly explored in Thornton's writings. As banking facil­

ities were playing an increasingly important part in economic life, 

the effect of credit expansion was also included in his discussion of 

monetary issues. For example, he once wrote that bank loans which add 

to the means of payments may not only stimulate output rather than 

prices if they impinge upon an underemployed economy, but also that, 

even after full employment has been reached, credit expansion may still 

have some effect upon output ((1, pp. 725-4)) . 

The rate of interest was also a much neglected. topic in the 

early stage of the development of classical monetary theory. The most 

important contributor on the theory of interest rate at tha t time was 

Thornton, whose contribution was described by Schumpeter as the ' casting 

into a scientific mould of ideas on the relation between money, prices, 

and interest rate ((1, p . 707)). The most commonly known version of 

the role of interest rate in the classical school is the role it plays 

to bring about the equality of savings and investment, that is , the 

equality of demand for investment funds and the supply of funds provided 

by savings. 

J • • Mill was a believer in the theory that variations i n the 

quantity o~ money will affect its value 'in a ratio exactly equivalent'. 

However, seeing the emergence o.f the popularity of 'credit ' , he argued 

that , with a developed system of credit, prices no longer depend in any 

simple manner on the qu&ntity of money in bullions. Hill emasculated 

the Quantity Theory still further by restricting its validity to the 

circulating quantity of money which people are willing to lay out. Thus 
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the idea of hoarding of money as a reserve for :f'uture contigencics was 

eA'J)licitly stated ((1, p. 705)). ut ill still retained the doctrine 

that variations in the quantity of noney and variations in physical 

volume of output had nothi to do ·th one another and would never 

concide except by chance ((1, p . 711)). 

Thomas Tooke also suggested that money need not all become active 

and that co odities may be purchased without the use of ~one . The 

quantity of money, according to him, was not a useful da 

ussion of monetary issues. ((1, p. 709)) 

in the diss-

~rom this brief survey, we sec that the classical writers on 

monetary subjects were not unanimous in their views on the various as ,-

peots of the uantity Theory. 1 the writers ~e refer to believed that 

the most important influence of a change in the quantity of money is its 

impact on the general price index, though they differed i n their opinions 

as to the extent the price level changes in response to a change in oney 

supply . ,e see that the view Hume and .u. 'ill held on the exact pro -

rationality between changes in money supply was an extreme version of the 

clo.ssical school . Cantillon and ... 'hornton, for example, had already cast 

doubt and criticised such a vie . vo as the opinion on the constancy 

of the velocity of circulation of money. l ot all classicaJ. theorists 

believed it to be constant over time. 

The most controversial issue among the classical writers , however, 

lies on the question whether changes in money supply would have tJilY impact 

on the level of real ouput. 'rhough so:oe economists like Hume and 'l.'horn­

ton, for examples, had argued that certain expansionary eff'ects on the 

level of output could be expected from an increase in money sup ly (and 

in credit eA'Pansion, in the case of ... hornton) , their vievs 1ere not prop­

erly emphasised a.~d were largely neglected by their reader s . 
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so, we see that the concept of money hoarding had been develop­

ing in the minds of many classical theorists; but, again, the concept 

ha.cl not been properly illustrated, and it as not until the emergence 

of eynes's liquid.it preference analysis that such a concept as devel­

oped into a systematic and vigorous analysis. 

The second half of the nineteenth century and the beginnin of 

the twentieth century is referred to as the period of the neo-classical 

school . I any writers bego.n to emphasise the store-of'-value function of 

money and the cause and effect of hoarding of money as brought into 

discussion. 

I . isher, in his "The rchaaing ower of oney'' (1911) ( 5)), 

slightly modified l urie' s equation by introducin demand deposits into 

his own Equation of Exchange: 

V + 'V' = T 

where consists of coin and ba.nk notes, is demand deposits, V 

and V' are the velocities of circul tion oi and respectively, 

is the eneral price index d T the total physical cuantity of 

trans ctions. I e b lieved that held a definite relation ·nth 

y increase in will be followed by a proportionate increase in 

He as erted that a change in the quantity of money docs not norm lly 

change V or V'. The vel ocities of circulation depend on 'technical 

condition and bear no discoverable relation to the quantity of money in 

circulation' . ~'heir magnitudes depended on fcctors like the density of 

population, commercial oust' s, rapidity of traneport, and other tech­

nical conditions , but not on the quantity of money and deposits nor on 

the price level. .. i th regard to T, the volume oi' trade, • isher be -

[ieved that it was independent of the quantity. "An inflation of the 

currency cannot increase the product of faros and factories , nor the 
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speed of frei ht trains or ships. The stream o~ busi eso depen ~ on 

natural resourc sand technical conditions, not on the quantity o money. 

e whole machinery of production, transport tion, o.nd sale is~ oatter 

of physical capacities and technique, none of rhich depend on the 

quantity of oney. Ther by, he tated that "th re is no possible 

escape frorn the conclusion that a cha..~ e in t.e quantity of money ust 

normally cause a proportio al chnn e in the price level' . 

In short, isher's equation was an attempt to reassert the 

classic~.l mechanical relationship between thv qua ti~ of money and 

price index. 1 e velocity of circulation as reg rded .s an exoge eous 

factor independent of the quantity of money. The volu,e of T is a 

matter of nphysical capacities and technique' and not dependent on the 

qu ti ty or money. The qu ti ty or mane as regarded as layi a 

"neutral" role in the system. 

" . . igou ((6)) shifted the attention from the sup 1 of money 

to the demand for money. The definition of money had no been relaxed to 

include both currency and demand deposits . He said that there were two 

motives ror people to demand money (1) for ordinary transactions of 

life without trouble, an (2) for the precaut.:.on motive to secure one 

against unexoeoted demand due to a 0 udden need or to rise in the 

price of sometning that one cannot easily dispense with. ·3 equation 

o the demand for money as as follo s: 

= k ! 

P.· 

where M denotes the amount of money demanded, R was total resources 

or pr duction during a particul r period, k wns the proportion of 

production or resources people choose to keep in the form of money, and 

~* is the price index of legal tender in terns of real output or resources, 

hioh is equivalent to the reciprocal of the price index of commodities 

l 
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in terms of money (i.e. P* = 1/P). Thus, the equation can be rewritten 

as: 

M = k PR 

Like Fisher, Pigou thought that R, which is equivalent to 

Fisher's T, is not dependent on !, but determined by "developments 

that bring the forces of nature more effeotively under man's control". 

He considered k to be dependent on the satisfaction of convenience 

obtained through the possession of money and on the sacrifice of present 

consumption and the opportunity cost of' not lending or investing the 

held re3ources. He stated t hat k ,vould be smaller, i.e. the demand 

f'or money would be amaller, i.f the 11production use" of money was attrac­

t ive (or, in other words, if' the expected returns f'rom i nvestment were 

attractive or the interest rate is high) . E.."Cpectation of an increase 

in :f'uture prices, and su3picion on the convertibility o.f currency would 

also lower the demand f or money and thus k. Also, i ndustrie,l expansion 

which resulted in an increase in real income, may easily involve an 

increase in k . 

Pigou•s analysis was indeed a great transformation .from the 

classical equation of transaction analysis to the demand for money ana-

lysis. It focussed attention on the proportion of production or resources 

(k) people desire to keep in the f orm of money instead of focussing it on 

the velocity of circulation. The forces o.f interest rate, expected rate 

of returns of investment, a.nd the factor of expectation (e. g. expectation 

for :f'uture price changes) were regarded a.s the determinants of the 

magnitude or k, and thus were implied in his anal ysis or the demand 

for money. This was an improvement over thecla.saica.1 analysis. 

In the strict classical Quanti t y Theory, the velocity of circu· ­

lation (V) vra.s assumed to be constant. In Pigou's analysis, the k, which 

can be regarded as an inverse function of V, is not treated as a constant. 

I 

I 

I 
j 

I 
I 

I 
I 

I 
I 

I 

I 

I 



This implies that, to Pigou, the veloci of circulation ras no 

constant P' et r . his assumptio ce ed to be or realistic and 

ore acceptable than the classical assumption at the t iree when gou 

. as wri tin. the ticle • 

-n i ou ' s alysis , the dem11nd for ooney sees to b dependent 

on t_ e level o'f: production. It eY.hibi ts onl a ' one-way ' relations ip 

be een and level of prod\,ction ( ) • ou did n t tate that 

only a ' one-way ' relationship e:>..."ints between and . • ..e cannot, 

therefore, intuitively derive the conclu ion t."'iat igou cnied t e pos -

s · ility o the 'two- y ' relat ionship between an • (A simul tan-

eous-equation model i needed to sho~ the ' t,, way ' relationship 

between d R. ) owever, ve s .i t R over to t e lei t-h 

icl d to the right- end ide , 11 eriv a.n equ~tion shovting : 

R = 1 F 
k 

uU stituti nth 1/P, we get : 

= 1 1 • • 

or, 

= 1 • 
k 

1/k i equivalent to what was called later the 'Inoooe Velocity' of 

money. 

A. arshall explored further the analysi s of the demand for 

money in his" oney, Cr edit, and Co merce" 192) ((7)) . He modified 

the analysis by introducing both annual inco e (Y) and physical as ets 

(A) into his equation: 

= k y + k ' A 

o ever, the asset part of arshnll ' s f'oroula .as ivnored b his 
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follo er ... , and · deed by arshall hi sel ( ( 8 , • ,. ) ) • Th co .. only 

known ar ... haJ. i qu tio. is 

= k • y 

i arranging, e get: 

y = 1 

k 

or 

y = """ • 

where V* is the "Inco e Velocit ' of money. 

·thmeticaJ. Y, e k in the i ovi n- rsh lliWl equation 

(or so etime is oi ply the reci~r caJ. 

0 he V in the c- 'isher equ tio • A.H. sen arned us that it 

does not follo, fro the mere fact that V = 1/k, as an arithmetic 

identity, that therefore the Pigovian- arshaJ.lian anaJ.ysis is in f ct 

the 58.l!le thing as the Hume- isher analysis . To as ert this is to miss 

entirely the si ificance of the k in the Cambridge equation ((8,p. 49)). 

ccording to Hansen, the difi'erence between the two can be stated as 

follows: In the terms of the Crunbrid e pproach, sudden and rapid 

flhift .. in the desire of the public to hold money may profoundly affect 

prices even thou h the onetary authority successf'ully m intains a hi h 

stability in the money supply. The desire of the public to hold money 

enters as a powerf'ul factor . Drastic and sudden shifts in the desire to 

hold money, reflected in a change in k, ma produce large and quickly 

movin~ changes in the level of income nnd prices . Shifts in public 

sycholo , in expectations, ust be to.1:"en into account of no le than 

changes in th money supply. In the · avian- arshalli a.lysi3, a 

shift in k ma ...,tart an up mrd or dovm ard move1:;1cnt. It is k, not 

, that holds the stage ((8 , pp . 49- 50)) . 

graphical presentation will be use.f'ul for the cop risen be een 
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the classico.l uantity Theory and th, no classical theory. -n i· . 1, 

the rel tion b tween P and in the pure Quantity Theory is repre -

sent d by the p function . This .£'unction is regarded as stable in the 

hort run a.s any cyclical chnn es in output or transact:m are off'set by 

corresponding oh...'l!lges in V. so the f'unction is re ard.cd as stable 

fro_ the lonp- run standpoint, V/T being thought to che.n,e over tie 

according to some fixed pattern. 

'l'he Cambridge e :1 ation = k . is presented in ~i . ~. ere 

k is regarae as controllin~ the level of I, ii' i given by the 

monetary authorit. L represents the deman for money schedule an is 

a function of' Y. It represents the runount of oney pe le desire to 

hold at iven level of income and tell us nothine about the actual 

quantity of money. The supply schedule o~ is independent of the 

level of inco and is thus perfectly income inelastic . A shift in the 

L function to,ard reatcr demand f'or money, f'ro L to L0 , will drive 

income orn1 from Y
1 

to Y
2

, remaining fixed at· • 
0 

Under this 

situation, in order to restore incoree to the monetary authority 

shall increase the quantity of money to ((s, PP 49- 52)) . 

,e have seen a new ano.lyeis had been developed by Pi,ou and 
,-k> .,-

nrshall, in which the demand of money was the theme of discussion. 

However, the analysis still id not cssi n any explicit role to the 

rate of interest and to the quantity of money in the dete ination of 

output . espite th se weaknesses , the neo-clasaical analysis is an 

i~portant develop ent in nonetary theory and has great ini'luence on the 

development of monetary theory in the subsequent years •. e shall sec 

how eynes explored and odified the analysis into his Liquidity ref-

crence analysis in the next section. 
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B. Keynesian ~onetary 1'heory 

BeinG a witness of the Great Depression of the 1950's, Keynes 

was particularly interested in the problem of employment and income 

determination. He was probably the first economist who had so explic-

itly related the role of money and interest rate to employment and in-

come determination. Before entering the discussion of his monetary 

theory in The General Theory of Employment, Interest, and Money ((9)), 

let us first examine his attack on his predecessors' writings. 

Keynes started by attacking the various assumptions upon which 

the classical (and neo-olassioal)** theoretical framework wasl.:ased. 

These assumptions were: 

1) The real wage rate was equal to the marginal disutility of 

the existing employment; 

2) There was no such thing as involuntary unemployment i n the 

strict sense; 

5) Suppl y create its own demand in the sense that the aggreg-

ate demand price was equal to the ag~regate supply price for all levels 

of output and employment ( i.e. the Say' s Law) • 

Keynes argued that the 1age rate was not as flexible as the 

classicists (and the neo-classicists) might think, and the level of 

employment may not be wage-elastic. "A fall in real wages due to a 

rise in prices, with money wages unaltered, does not as a rule, cause 

the supply of available labour on off'er at the current ,. age to fall 

below the amount of actual employment prior to the rise of price.'' (( p .15)) 

* "Classical economists" in Keynes's definition includes some of the 
so-called "Neo-classical economists", f'or examples, .arshall, Edge­
worth, Pigou, eto. ((9, p . 5)) 
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On the other hand, "there may exist no expedient by which labour as a 

whole can reduce its real wage to a given figure by making revised money 

bargains with the entrepreneurs" ((p.13)); and there is no method 

available to labour as a whole whereby it can bring t he r eal wa e into 

conf'ormity ith t he mareinal disutility of existing employment or into 

conf'ormity with a rise in the cost of living ((pp . 15-15)). It :follo s 

that involuntary unemployment may exist i:f the assumption that the real 

wage is equal to the marginal disutility of employment does not hold 

good (( pp . 15-16)). 

Keynes regarded Say's Law as i mplying that "the whole o:f the 

costs of production must necessarily be spent in the aggregate, directly 

or indirectly, on purchasing the product" (( p , 18)). As a corollary of 

the same doctrine, it follows that peoples's savings (abstaining from 

present consumption) equals investment. However, Keynes, using t he 

concept of propensity to consume, observed that "when aggregate real 

income is increased aggregate consumption is increased, but not by so 

muoh as income. •••••••••••• Thus, to justify a:ny given amount of 

employment, there must be an amount o:f current investment suf:ficient to 

absorb the excess of total output over what the community chooses to 

consume when employment is at the given level" ((p. 27)). (It must be 

noted t hat by 'investment', Keynes did not include increases in stocks, 

though in some places, e. g. on page 65, he did include increases in 

stocks when he defined current investment as equal to the value of the 

part of current output which is not consumed.) Current investment would 

be determined by the marginal efficiency of capital schedule and the 

complex of interest rates. Thus, given the propensity to consume and 

the rate of new investment, there would be only one level of employment 

consistent with equilibrium. eynes asserted that there was no reason 

in general for expecting it to be equal to f'ull employment. ((p. 28)) 

V i th regard to the Quantity Theory of Money, Keynes gave quite 
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a. unique version. He stated that if certain assumptions were :fulfilled, 

the Quantity Theory could be interpreted as follows: 

a) In a. situation of unemployment, an increase in the quantity 

of money would result in a proportional increase in employment; 

B) At a time of :f'ull employment, a;n:y increase in the volume of' 

money would cause a proportional rise in prices. 

The assumptions to be :fulfilled were: 

1) There was a perfectly elastic supply of factors of production 

so long as there 1as unemployment, and a perfectly inelastic supply as 

soon as :f'u.11 employment was reached; 

2) Effective demand changes in the same proportion as the quantity 

of money. 

However, Keynes observed that in reality, resources were not 

homogeneous and not inter-changeable (thus they would not yield constant 

returns nor would they be fully employed in the course of industrial 

expansion); remuneration of the factors would not change in the same 

proportion among themselves; and effective demand would not change at 

exactly the same rate as the quantity of money ((pp. 295-6)). Thus, the 

quantity of money as a whole did not appear to be an important or use­

f'ul datum in Keynes's version of the classical system. 'e will now see 

how he developed a new monetary theory. 

First of all, Keynes specifically emphasi~ed the role of interest 

rate in the determination of investment and employment, a.n element which 

was much ignored by his predecessors and by most of his contemporaries. 

In his analysis, he focused on the effect of changes in the quantity of 

money on interest rates and investment rather than the effect on prices. 

In what he called the 'Liquidity Preference Analysis', he divided the 

amount of cash an individual holds (or demands) into two parts: 

I.I = M1 + M2 : L1 (Y) + Lir) 
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t
1 

is the part of money kept for transaotions and precautionary motives, 

is that part held for the speculative motive; liquidity function 1
1 

is a function corresponding to an income Y, liquidity function 12 is 

a function of the rate of interest r. 

He gave two cases in which M may be increased: 1) an increase 

in the returns to the activities of gold-miners, and 2) an increase in 

currency to meet G-overnment current expenditure. He stated that since 

the new gold or new money accrues as someone's income, changes in M in 

both oases were directly associated with changes in Y ((p . 200)). We 

may term this as the direct or primary effect of' the increase of money on 

Y. 

He further stated that the new level of income woul d not continue 

auff'iciently hi gh for the requirements of .i1 to absorb the whole of the 

increase in M. Some portion of t he money would seek an outlet in buy­

ing securities or other assets until r had fallen so as to bring about 

an increase in u2 and at the same time to stimulate a rise in Y ((p . 200)). 

This may be termec. the indirect or secondary eff ect of the increase in 

• 

However, he reminded us that there were no simple d.ireot links 

between quantity of money and the rate of interest, between interest rate 

and investment, and between investment and employment. Im increase in 

may not reduce r if the liquidity preference of the public were 

increasing more than the quantity of money, i.e. if' there was a shift in 

the liquidity preference schedule towards greater liquidity. Similarly, 

a decline in the rate of interest may not increase the volume of invest­

ment if the schedule of the mareinal efficiency of capital was falling 

more rapidly than the rate of interest. An increase in the volume of 

investment would not increase employment if the propensity to consume 

was falling off. ((p. 175)) 
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On the velocity of circulation of money, Keynes prefered. the 

ooncept of income-velocity of money, which he defines as the ratio of 

v :: y ::: y 

1 
11(Y) 

or, t 1(Y) = y = .. 
v J. 

To hime, there was no reason for sup~::,osing that V ws.s constant. It 

was mainly (but not totally) on institutional factor, dependent on 

the character of banJdng and industrial organization, on social habits, 

on the distribution of income between different classes and on the ef-

f ective cost of holding idle cash. :{evertheless, be believed that within 

a short period of time, V could be eonaide_ed es nearly enou h constant. 

((p. 201)) 

It is in:teresting to note that V ,1as so little mentioned in 

his General. Theory. In hi5 aystem, V was treated. as a ra.nuom variable 

rather than a parameter. The existing rate of interest, the propensity 

to consume of the community, the marginal efficiency of capital, and the 

state of public confidence and eA-pectation were only significant factors 

that determined the relations between and r, and between r and 

investment and income. Thus, to associate 
1 

to Y1 by the I .. or 

introduction o~ an unstable, ma.inly exoeeneouuly determined variable V, 

was unnecessary in . ~eynes 's analytical framework. Keynes even went 

further to state that the use of the term V "obscures the real char-

aoter of the causation, and has led to nothing but confusion" (( p . 299)). 

Incidentally, this comment is very si ila.r to the criticism by some early 

economists that the quantity of money was nothing but a 'veil' behind 

which the action of real economic forces is concealed. 

The split of M i nto 
1 

and 
2 

was i ndeed an important in -

novation in the analysis of the demand for money. However, one always 
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finds it difficult to grasp any definite relationship between 
2 

and 

r, and between 
1 

and Y in Keynes's presentation inside his G-eneral 

Theory. eynes regarded the rate of interest as a highly psychological 

phenomenon. He thought that uncertainty as to the future course of the 

rate of interest was the sole intelligible explanation of the type of 

It follows that a given Mr. does not 
~ 

have a definite quantitative relation to a given rate of interest. What 

matters is not the absolute level of r, but rather the degree of its 

divergence from what is considered a fairly~ level of r, Keynes 

said. A fal l in r, nevertheless, will be associated rith an increase 

in M
2 

for two reasons. Firstly, every fall in r reduces the market 

rate relatively to the ''safe" rate and therefore increases the risk of 

illiquid.ity; and secondly, every fall in r reduces the earnings from 

parting with one's liquidity. However, he reninded us that there was a 

limit for the interest rate to fall; beyond this limit the demand for 

,
2 

would be insatiable or perf'ectly interest-elastic ((p. 202)). 

With regard to the efficacy of monetary policy in a depression 

in reducing the long-term rate of interest to stimulate investment and 

employment, Keynes again brourht the factor of mass psychology onto the 

stage. A monet ry policy hich strikes public opinion as being exper-

imental in character or easily liable to change may fail in its object-

ive of greatly reducing the long-term rate of interest, because M
2 

may 

tend to increase almost without limit in response to a reducti n of' r 

below a certain limit. Nevertheless, he did not deny that the same policy 

may prove easily successful if' it appealed to public opinion as being 

reasonable and practicable and in the public i nterest, rooted in strong 

I 
I 

I 

I 

I 

I 
j 

I 

I 

conviction, and promoted by an authority unlikely to be supersede ((p.205)). 

Other limitations of monetary policy in stimulating investment 

and employment can be summarised as f'ollows: 

1) In open-market operations, the monetary authority may not 
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be willing to deal with securities of different maturities and of vary-

ing degree of risks. This would limit the effectiveness of the open­
i nfluenc..in9 

market operation in &1~ltt8in& the complex of interest rates, and there-

by would obstruct any di r ect rela tionship between interest rates and the 

quantity of money. 

2) ,Oney-lending institutions usuall levy a service charge of 

bringing the borrower and the ultimate lender together, and also an 

allowance for risk, besides the pure rate of interest. Therefore as 

the pure rate of interest declined, it did not follow that the allow-

a.noes for expense and risk would decline pari pa.ssu. This would make 

it more difficult for the monetary authority to establish a given level 

of interest, especially at a l ow level. 

3) Inability to achieve high employment would lso arise if we 

had a fickle mar ine.1 efficiency of capital even though the rate of 

interest was fairly low and stable ((pp. 204-8)). 

Keynes di d not go into details about the ork.ing mechanism and 

the effectiveness of fiscal policy in his General Theory. (Yet his 

name has always been associated with fiscal policy.) The necessity of 

State control, he said, was to bring about an adjustment between the 

propensity to consume and the inducement to invest ((p. 579)). Scep tical 
influ.enc,-n9 

of the success of a merely monetary policy directed towards tnfl\le9~g._the 

rate of interest, he stated: "I expect to see that the State, which is 

in a position to calculate the marginal efficiency of capital-goods on 

long views and on the basis of the general advantage, talcing an ever 

greater responsibility for directly organising investment." ((p. 164)) 

This was a recommendation for direct State i nvestment and intervention 

in the capital markets. 

IIe thought that individual decisions to spend and save depended 

partly on the fiscal policy of the ~overnment. He also considered that 

the range of possible changes in fisoal policy rould be greater, in 
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expectation at least, than would changes for the rate of interest itself. 

If fiscal policy was used as a deliberate inntrument for the more equal 

distribution of income3, its effect in increasing the propensity to consume 

would be all the gr.cater ((p . 95) ). Thi8 was a suggestion for the 

ado~ tiou of progressive taxation to alter t he propensity to consume, and 

hence to stioulate the effective demru1d an employment to a desired. level. 

He also stated that a change-over from a policy of Government 

borTovdng to a policy of providing 'sinkins fund' ( or vice versa) was 

capable of causing a severe contraction (or marked expansion) of effective 

demand ( (pp . 94.-5)). This was a proposal f or public debt management as 

a means of inf'luencing liquidity and effective demand . It is more or less 

a combination of both monetary and fiscal pol icy. 

In a period of progressive increase i n u.~employment, the State 

ma be f orced to provide relief out of borrowed :funds ((p . 251)). This 

was a motion for variations in the State current outlay to adjust the 

effective demand to a desired level. 

~ * 0 0 0 * 0 0 - 0 

Keynes's theory has been refined and elaborated by many subse-

quent economists, and his theoretical framework has been vigorously 

explored by his followers. Hicks's article "}r Keynes a.nd the Classics" 

(10)) threw much light on Keynes 's General Theory-' • He simpli:fied 

Keynes's system by using three equations representing: 

i) the demand :function :f'or money, = L( Y, r ), 

ii) the investment :function, I = I( r ), 

iii) the saving :function, s = s( r ) , 

together with the famous L -~- IS diagrB.I!l. 

Like Keynes, ee.rly Hicks classified 'classics' to include the neo­
classical writers . Hick 's 'classical' money-income equation, 

= kY, is in fact a neo-classical product of rofessors Pi cou 
and !arshall. 
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The important contribution of Hicks was his analysis of' the 

'liquidity trap' situation. An increase in the supply of money will 

cause LM to shift to the right, but the horizontal portion of the 

L curve will remain unchanged. It is this 'liquidity trap' that 

makes monetary action useless to restore full employment and upsets 

the 'classical' theory. The case where IS intersects at the liquid­

ity trap is a special case of depression. So the General Theory, as 

Hicks remarked, is the Economics of Depression ((Ibid)) . 

D. Dillard pointed out that Keynes had referred to his General 

Theory as the theory of a monetary economy. The role of money, in 

Dillard's interpretation, plays a. very important part in the Keynesian 

theory. The control of the supply of money, Dillard believed, was "one 

of the moat effective and least objectionable methods of controlling 

output and employment" ((11, p. 165)). However, despite Dillard's and 

others effort to stress the significance of money in the Keynesian econ­

omics, the development o'f' Keynesianism gradually turned from a. theory in 

which money was important into a theory in which money was unimportant. 

L.R. Klein regarded Keynes's theory o~ employment and output as 

a revoluntionary theory in the sense that the theory implies that a 
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oapital.istio, frictionless, perfectly competitive system does not possess 

the ability to adjust itself to :f'ull employment, as the classical econ-

omists had thought. Klein regarded this as the essential innovation of 

what he called the "Keynesian Revolution" ( (12, p. 42)). Klein's modi -

f ioation of the Keynesian model is as follows. Firstly, he pointed out 

t hat eynes's aggregate income is defined as money income. lG.ein, how-

ever, favoured the neo-classioal approach in which the equilibrium system 

was stated in terms of real income. Employment was directly related to 

real income, not money income, he said. Seoond.ly, he also adopted the 

classical and neo-classioal postulate of homogeneity. His refined system 

is 

S ( r , Y) = I ( r, Y ), 

! = L ( r, Y ) , 
p 

where M/P is the real stock of money. He also introduced the supply and 

demand functions for labour in his system. The public sector and the 

foreign trade sector were also included in the model. His Klein-Goldberger 

model (1955) for the United States, whioh contained sixteen equations with 

statistaoally estimated coefficients and f our definitional identities, was 

one of the first Keynesian empirical models. One of the effects of the 

emergenoe of this type of simultaneous-equation macro-models in subsequent 

years was that the models gradunlly reduced the role of money and even 

propagated the view that "money does not matter". 

Regarding Keynes's attaok on Say's law, H. ~. ohnson ((1~)) said 

that Keynes had attacked it for the wrong reason. Properly understood, 

the significance of Say's law is not that it makes the decision to save 

identical with the decision to invest but that it excludes money altogether 

from any influence on economic behaviour. Assessing the contribution of 

the General Theory, Johnson said that the contribution lies in the general 

nature of' Keynes's approach to the problem of income and employment. In 

the first place, Keynes's expenditure relationships are much easier to 
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understand and apply than the quantity theory relationship, and provides, 

in the multiplier analysis, a key to dynamic process of change. In the 

second place, he provided a use:f'ul macroeoonomic general equilibrium 

model for the analysis of a monetary economy in which capital accumulation 

is a specialized activity financed by the issue of marketable securities. 

The model, which consists of a four-~arket system comprising goods, labour, 

money, and bonds, specifies the important variables and relationships in 

a f'orm suitable for statistical measurement and testing . Johnson also 

pointed out that, though in the General Theory Keynes assigned an essential 

role for money and the demand for it to play in the economy, the majority 

of his followers did not allow money, and consequently monetary policy, an 

important role in determining the level of economic activity. Johnson 

thought t hat one of the reasons why such a theory in which money was impor­

tant should have tu.med into a theory that money was unimportant was that 

the 'vulger Keyneaia.ns ' seized on the simplest and most striking version 

of the Keynesian system -- autonomous investment and the multiplier -- as 

the essence of it, ignoring the monetary analysis as an important compli­

cation. Johnson also pointed out that Keynes's theory of liquidity 

preference had, in a more indirect way, played a part in the evolution of 

the modern theory of central banking, according to which the :function of 

the central bank was the broad one of controlling the liquidity of the 

economy rather than the narrow one of controlling the quantity of currency 

and demand deposits ((Ibid)). 

A. Leijonhufvnd ((14)) has also pointed out that the arguments for 

fiscal policy were in the main put forward by later Keynesians, Similarly, 

the arguments against monetary policy that were current in the forties, 

and of which one still hears occassional echoes, were not due to Keynes. 

Yet the doctrine of the ineffectiveness of monetary policy has become 

firmly associated with his name ((14, pp. 402-5)). Though Keynes did pose 

a case against reliance on monetary policy for the pursuit of certain 
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objectives und~r certain conditions, one does not find the sweeping thesis 

that monetary policy in general and by its nature is ineffective. Vhen 

Keynes expressed himself skeptical of the effectiveness of monetary policy 

in his General Theory, he was merely drawing on his personal diagnosis of 

the nature of the problems facing Britain in the interwar period and also 

on his judgments of the kinds of policy that were politically feasible in 

that context. These time - and plaoe-boun<l considerations naturally oannot 

without further ado be invoked in judging the prospective sucoesi& of mone­

tary measurement in dii'fei·ent coW1triea in different times under dif'ferent 

situations (( pp. 4-04-5)). 

The impact of Keynes's General Theory on recent development in 

monetary theory is enormous. The impact has been so great, as Johnson 

wrote, that most of recent theory and research on money can be classified 

either a.a application and extension of Keynesian i deas or as counter-revolu­

tionary attack on them ((15)). 1e will examine these tw~ streams of devel­

opment in the next section. 
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C • fodern 1 onetary 'Theory 

In the immediate years af'ter the publication of Keynes's 

General Theory, there followed much zealuus research in the 

computation of national income, in the development of Keynesian income­

expenditure and growth models, and in the theoretical and econo-

metric studies on consumption and investment functions. The studies 

were initiated by some of the most distinguished and influential 

economists of today. 

The field of monetary economics was virtually neglected in 

this immediate prewar and postwar periods. It was not until the 

1950's that monetary problems once again attracted the attention of a 

large number of economists. This renewed interest was largely the 

result of the revival of monetary policy in Europe under the impact 

of' postwar inflation. The other major factor which stimulated this 

new attention on monetary issues as the recognition of the problems 

posed for both policy and theory by certain institutional character­

istics of the modern economy (notably the widesvreaiJ. holding of 

liquid assets) and by potential conflicts between the diverse policy 

objectives. The interest of many professional economists in this 

field has been directly enli~ted in the preparation of' the testimony 

and studies for a succession of large scale enquiries into contem­

porary monetary policy and institutions, for examples, the Patman 

Hearings in the U. S. (1951), the Radcliffe Report in Britain (1959), 

the Report of the Commission on t oney and Credit of the U.S. (1961), 

and the Report of the Royal Commission on Banking and Finance in 

Canada (1964), etc. ((15; 16, p. 5)) 
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The dispute over the definition of monetary ma. itude 

One of the characteristic features in recent monetary econom­

ics is the great attention paid to the ~emand for money substitutes 

in the analysis of the demand for ooney. The reoo nition of the 

substitutability between money and the wide range of alternative 

financial assets, and between money and the acces to credit, has 

raised new topics for debate among contemporary monetary theorists . 

ne of these topics is the empirical question concerning the defini -

tion of an appropriate monetary magnitude . ccord.in to H. G. ohnson 

((15)), the definition of the monetary magnitu e is crucial in the 

discussion of the importance of the quantity of' one' in monetary 

theory and monetary policy, for unleso the demand for 'money' can be 

shown to be a stable function of a fe ·ey variables, the quantit"J of 

'money' must be a subordinate and not a strategic element in both the 

explanation and the control of econo, ic otivitJ; . 

In the United ·n. dom, the Radcliffle Committee and some Key­

nesia.ns strongly believe in the similarity and substitutability 

between money and other realizable assets or means of financing 

purchases . Hence, they disregard the ooney stock as an important 

quantity, and instead favour some much broader concept of monetary 

magnitude . The Radcliffe Committee regarded 'liquidity in the broad 

sense' and ' liquidity conditions' as the monetary variables relevent 

to spending decisions (17, pp. 151-155)). ther, they did not 

believe in the stability of the demand for money and regarded the 

velocity of circulation as n meanin"leso number . The control of the 

supply of money alone, accordin to them, could not be expected to do 
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much in influencing the level of economic activity. 

In the United Sto.tes, a substantial number of Keyn sians, 

particularly those associate with the Federal Reserve Board, regard 

' er it conditions' as the variable that atters. 'Credit conditions' 

include, among other thin~s, interest rates on a wide variety of 

securities, the volume of activity in the various financial markets , 

bank reserve posit ions , credit e tensions by com ercinl banks , and 

the flow of f'unds into nd out of other financi 1 institutions . For 

a:ny years , the 'ederal eserve ad.h red es entially to a credit, 

rather than a strictly monetarJ, approach. Indeed, it requently 

ohi a ay from the term' onetary policy' in favour of the broader 

' onetar and credit policy' ((18, pp. 49-52)). 

e mo em quantity theorists consider oth the money stock, 

ether na.rro·ly or broa y ofined, the mon tary ba e as stra -

t uic monet variables (19)) . 'he mone stock hen narro ly 

defined consists o non-bank pu lic's hol i or demand deposits 

plus currency; and hen broadly defined clu es also the time de -

pasita of non-bank public . The monetary base consists of bank reserv s 

plus currency held by the public nn is und r direct control of the 

monetary uthoritie •• Chan es in onetary base will ca.use changes 

in money stock, hich in turn result ·rectly and in irectly in 

increased expenditures on a whole spectrum of ca.pit land consumer 

goos ( Ibid)) . 

ith re o.rd to the ado tion of credit con itions as a mea -. 

surecent of' monetary ma ·tude, Friedman (( .O)) points out that such 

a quantification ha. been a source of difficulties in two respects . 

First, the specific f eatures of ere •t conditions examined have t• e 

and again turned out to be ·slead.in indicators of monetary condit­

ions as judged after the event by consequences . He cites studies by 

l 
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L. derson and J . Levine which had. shown that there is often little 

relation between credit condition and the rate of' monetary ro .. th. 

Second, it has so f'nr proved imposaible to :find a satisfactory 

objective quantitative measure of credit conditions tho.t would 

conman widespr ad o.cceptance b the pe.rticipanto in the for:oation 

of' monetary policy and be interpr ted by all oft eo alike ((20, p .144)). 

In the follov,ing survey, e limit our scope to exa.nine only 

sooe of the important works of the modern quantity theorists. Crit­

icism on modern quantity theori ts fro the other schools of thoughts 

an the debates between theo and the ne quantity theorists will be 

briefly examined at the end of this section of' survey. 

lements of odern Quantity ~heo?'l: 

.G. ohnson describes the modern quartity theorists a 

mainl a group of monetarists associated with the University of' 

Chicago, inspirea by ·1ton rie an and claim.in allegiance to be 

the quantity theory as handled dovm in the oral tradition of Chicago 

((15)). In his first formal restatement of the quantity theory, 

iedman ((21)) pointed out that the Chica.~o theoretical approach 

insisted th t money did matter, and that any inte reta.tion of short­

term movements in economic activity was likely to be seriously at 

fnult if it neglected monetary changes and repercussions . The 

elements of' the res t atement can be summarised as follows: 

1) :.i. e quantity theory is a theory of the demand for money, 

not of output, oney income, or prices. oney is treated as an 

asset or capital good, so that the theory of' the demand of money is 

a special topic in the theory of capital . 

2) The modern quantity approach does not use the distinction 
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b twe n ctiv or tran action) balance lllld idle (or speculative) 

balance that i used in the Keyn sie.n liq idity pre£erence analysis. 

3) The demand f.or ooney of th ultimate alth-owning units 

depend on three m jor sets of factors: (i) the total ;ea.1th to be 

held by the units (which may be kept in five differ nt forms: money, 

bonds, equities , physic oods, and h a.n c pita.1; (ii) the price 

0 d turn on mo Yan e.ltern tivc orms o'f: th· (iii) the 

t t s d pref ercnce o-f th wealth-a~ units . 

4) Tle demand f.'or re 1 balance can be ., es ed the 

followin equation: 

f ( rb 1~ y 
= r , p , u ) , 

e 
, 

p dt ' 

here rb 1 the rate of return on bonds, re is th yield rate on 

1 equities, :-~ is changes in price level, is the ratio of non-

human to human wealth, Y/ is the real income, d u is a random 

te to represent ta.ate and preference. The equation can be re-

itten in the usual quantity theo form: 

' r c 

her V is income v looity. 

y 
, u ) ~ 

5) The inoo c velocity, V, i regarded a bin endogen-

ou ly determined and not cxo enou 1 ivcn or constant. e cmand 

for mon is quite inelastic with renpcat to the a.riablcs that 

influence V. They accept the empirical h;ypoth si that the demand 

for oney ia hi h1y ~table -- mor stabl th function such a" 

the consumption function that a.r ofr ed as alt rnativ key rel~ ­

t 1ons. 

6) The new quantity theorists also read the de and function 

for oney as pla · a vit role in dete ining important variables 

in the macro-analysis of the economy such as oney income and price 

level . 
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Th ne. quarrt:. t1eorists , unlike the eynesians , do not 

argue inter of structur 1 model hich specify the manner of 

operation of vari us factors. eir conclusions are bas on direct 

historical evidence or statistical associations. or x le, in 

one of thee irical dies , casts s rioua oubt on t1e 

ace tab-' i ty of' the eyncsian of mon into tran cation, 

... peculati- t- , ...:.nd pr cnut:..onary oney, so on the import ce of 

the .,pcculativc oncy ((20)) . In the same stu~y, he finds that 

thcr i secular decl~ne ·. the co e velocity of' oney, ,hich 

ould be c>. lain y t e hypothesis t at the demana. • or cone• i n-

er a ... e mar r y than inco e, a fi din apparently i consist nt 

'th the fact t t income and vcloc~ty vary to ether over the cycle . 

'riednan resolves the radox by h ot esizin~ that the d,mand for 

, .1 bala.nc i an elastic :'unct·on of nernnnent inc me . 

In a.not re >irical investi ati Busine ... C cles', 

ie on d . . ch artz uhO':l th .t t e stoc.'" O ,On1.; i3 1 .. 

tic c clical chaviour in the •• i'or 1-hc perio 1 ?0- 1 60 

( 2~)J. Th, rt of ch ge i.~ the money stock re("Ularl reached a 

p k befor t r fcrence peak a trough e~ore the r f rcnce 

trou h . or all the c oles in the eriod, th average lead s 7 

a 

onth at the pea.i d 4 onths at th trough. Th nm litu e of the 

cyclical move ent in _ oncy was closely correlate 

of the cyclical movement in gener al business a.n 

lar e as the ampli tude of cyclic mover:ents in 

,. · th the amplitude 

, as about half as 

income . he 

stock of money, they conclu ed, .a~ uc ~ ore d yste a -

i ·c lly r lated to· come over business cycles tho.n s investm nt or 

autono ous e s . They ulso concluae that cha.n·es in the 

stock of money pl y an important in .Cj)Cnclent r le in oney income 

fluctuations an asserte that there , s an extremely strong case for 



1 -

the proposition that siz ble chan· sin the rate of chan e in the 

money stock ere an essary and ufficient co di ion for siz bl 

changes in the rt of chang o mon y income. 

In another tu y by A •• ch a.rtz (25)) , it has been found 

that for th U •• in the p rio betl een 1881 to 1967, yea.r-t year 

percenta e chan es in money stock and in money income ere closely 

corr lated, with a correlation coefficient of .77 , compared with 

the O. 70 for the correlation b 'tl een ye to-year changes in oney 

stock and money income for the U.~. in the period from 1870 to 1965. 

These clo e tatistical as ociations betw en money and inco e 

and simil r vidence con titute the m~in force of ar ent of the 

modern quantity theorist for the importance of on yin dete ining 

the level of economic activity. Ho ever, there still a sub-

stantial number of oontempor y c nomist ho are not convinced b 

their finding and the interpretations and ar ents affiliated with 

thet:1 . e will examine thi controv rsy in the followin" p ragraphs . 

The Importance of 

In the Restatement and in any of his theoretical and e irical 

works, riedman i still moderately conserv tive in st ting the im--

portano of money by conf'inin its influence to only price level and 

money income. 

The lead of money at peaks and trou hs found in thee irica.1 

' investi ations ia emphatically re arded y odern onet ri ts as a 

decisive evideno of the indep ndent in:f'luence of oney. o ever, 

they re not un are of th limitatjon of this ti ·n evidence as an 

'erroirical proof ' for the influence of ~on y . iedma.n, for example, 

e once st ted. that "cha es in the money stock ••••••• are a. cons -

q_uenoe as ell as an independent source of changes in money income and 
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changes in tastes and technolo •inally, monetary polic can 

contribute to offsetting major disturbanc in the econooic system: 

for example, offsetting the ini'lationary pressure of a deficit fed-

eral bud et by restraining the rate of monetary ro h, or easing 

the transition of resources during a period of emergency by increas-

ing the rate of monetary gro~. To avoid the evil effect of drastic 

changes in money sup ly, he states again that the best monetary 

measure is a stable growth in money supply, at a rate of something 

like 5 to 5 per cent per year. 

This proposal :for constant monetary growth is often inter-

preted by the rival schools as implying disapproval towards discre ~ 

tionary changes in money supply (:for example, i. dor ((52)) . 

K. •runner, ho ever, argues that such an interpretation is quite 

erroneous . n the contrary, he says, monetarist analysis has not 

abandoned hop for a more 'activist use ' of monetary policy. The 

proposal for the strate y of constant monetary growth follo s rom 

a diff'use uncertainty about the detailed structur of monetary mech-

anisms rather than from the uncertainty of the lag associated with 

onetary impulses ((35)). 

In brief, modern monetarists assign great significance to the 

rol of money and monetary policy in modern economy. Appropriate 

control on the supply of money, according to them, is crucial in the 

attempt to stabilize level of economic activity and price movements . 

A si ila.r proposal for ate y monetary gro,th was £irst pu 
lished in his article "A onet And iscal o.mework or 
conornic Stabili ty11 in American conomic eview, Vol. 56 , 1948. 
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Their conviction does not em rge without challen es, however . e 

• will examine the disputes n the follo in p ragr phs . 

eb te on the fficacy of onctar;,y and iscal Policy 

The rowing popularity of nodern monct ry economics in a 

period when Keynesian influence is overwhclmin inevit bly re ults 

in debates on whether monetary policy or fiscal polio is a more 

effective stab lization str tegy. 

•irst of all, there arc economists ho attack the lag in 

effect and the inflexibility of monetary policy. m. ayer ((27)), 

for example, shows that monetary policy in ouch too slow to be 

reversed quickly and that it cannot offset more than 1 of the 

fluctuation in industrial production durin" most business cycle . 

He finds that in the U • • , the effects of a new monetary policy on 

the current income level would require 11 months to row to the 

point where they would out eieh the effects of policy applied in 

the previous cycle phase. Ho ,ever, !.ayer still believes that mon­

etary policy can be used to prevent the occurrence of a liquidity 

crisis, and even more ambitiously be used to limit inflation during 

a boom and to stimulate investment during a depression • 

• L. mith ((28)) believes that the great a.dvanta e of fiscal 

policy is that it has a direct and po erf'ul impact on the income 

strea.rr , whereas monetary policy's first impact is on the asset struc­

ture and only through its effects on this structure does it indirectly 

and with soMe delay affect the income strcao. e a.ms us tha.t it 

would be a dangerous mistak to over-rate mon tary policy's potency 

and to place major reliance on its stabilizin · po er to then glect 

of fiscal policy. 
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The Radcliffe Committee also b lieved that fi cal measures 

had aa.vantage over monetary policy in having 'a more certain impact 

effect'' (17, p . 184)). Also, there e those who express skeptism 

on the eft:ic·· cy of monetary policy based on the arguments that: 

i) the effectiveness of monetary controls is asymmetrical: 

they are more effective against booms than against recessions 

ii) the ever chan~ing velocity of circulation of mon y add 

unother uncertainty to the impact of monetary polio beside the 

uncertaint-:J oft e lag in effect; 

ii) demand elasticities with respect to market inter st rates 

are usual ather lo for most real investment an even in finan-

cial investment; 

iv) pric rigiditiea and. o m·;ard age inflexibility are likely 

to make monot r policy very uncertain in their e £ective es in 

st bilizing econo ic ctivity; 

v) there e o~ ible c nf'lict between domestic objectives 

and them intenance of reasonaole stability in the i'orei· excha.n e 

arkets; 

vi) t ere may be inflationary pressur or def·lationary ele -

ment beyond the control of monetary measures , such a exec ive 

a .et 01Cr O. bu i Cu~ ir or o union, uhifts int e composi - · 

t .Lon of ag re e d, etc . ; 

vi:i.) he "automatic abil z rs" i.."l t e econo ic s -stern also 

ub"t tia.11 1· it th e · ectivenes .. o general on ta.r.:, policy. 

s argument seems to be inconsistent with the findings of 
:::-ied e.n ( ( 2 ) ) hich indicn.tc that the aver 1 a of the 

rate of chan e of money stock as 7 months at the peak, and 
o ths "t th trough of a. business c cle. • . ...,i tt r and 

~ilbcr also point out that econometric models reveal no 
uch asJ ctry ( (1 ,, • 58)) . 



~or instance, ~~e to th eff ct of auto atic ~t biliz r, consu er 

e endi res m not be fected by discretion 'Y onet ry controls. 

Some fi onli ts, fore .le, •• An ell ((28)), gue that 

government expenditures, more than one fifth o t e 

·GI in the U.S., os co letely i unc to any direct · pact 

ener 1 o etary control, t lea tin th sh rt-ru . • H e­

l· ves th t for t e corr ction of eye ic l inst bility, the best 

sure _elie~ on ·seal policy. 

ocording to H.G. Johnson ((15)) , the o rn sk ticis 

re ardin the f ctivenes f onetary policy · s la.rely du to 

the belief' that no kno m mechanism suf·"ices to e lain ho a c n c 

in oney supply can hi.we any r at effect up n e:xpendi ture. The 

onet rists ha.veto rely heavily one, ir'cal reseru:ch t derive 

'de ce to prov the a· ce o oney and netn.ry policy. 

ir empirical s~~die~ and t e int ret tion d co clu ins 

a.:ffili te n. th th tudies ar lao tar ets o"' attack by schol, s 

rom other schools of thought. 

James Tobin ((50)) contends that the time evi.dence of the 

c pirical µiudi son money or iedmnn an his au~ociate co.nnot be 

ncce ted as empirical proor of propo itions about cauantion' . But 

ri dman replies that ~obin does not ive a satisf ctory e la.nation 

of .!!1Y it cannot be and, even more i portant, what its proper role 

is (( 31)) . 

Nicholas Kaldor aluo co:1plains that th- n · quantity theorists, 

unlike the Keynesians , do not a.r e in terms of structural odels 

hich specif'y the manner of operation of various factors. he tran-

smission mechani m ft e influence of money is ho.rdly considered by 

the orthodox riedman school ((52)) . K dor also seem"" to be not 

fully pursueded by the argument that a high carrel tion between money 
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and income i..~ ic tes a causc-und-ef~ ct relationshi. _rr ~ ective 

of whether the money incre oe is case or an effect, he says, 

there is eve reason for su posin tat the rise in the money 

suppl should precede th r· c in incone. inc e se in the demand 

for none ill evoke n.n ll'.1cre se in the suppl of money d oney 

substitutev (credit cnr~s, pro issory notes, ~or exru:nple) to ' ecc-

ommod~te' it~elf to the needs of trc'.l.ns ctionn . ~ the bud·et of 

l:i-Ovcrnment sector, a borrower dth 'unlir ited borrorln po, er', may 

also exert re t inf'luence on the chan es of mo ey sup ly. A deficit 

bud et, for example, will involve an increase in money supply; d 

a surplus bud et, a decrease in money supply. Thus, the large 

observed fluctuationn in the money supply, preced.in in time the 

business cycle, may merely be reflection of the operation of the 

built-in f'i c 1 stabilizer. He believes that the forces of private 

demand, e orts and a e increases lso exert ir.lp ct on the supply of 

mo ey in the U.K. Supply of oney, he concludes, is er.do enously 

and not exogenously determined ((Ibid)) . 

Ko.rl Brunner ((33)), replying to Ka.1 r's criticism, states 

that it is true that Friedman defined his monetarist version in terms 

of assi nin the dominant infltrence of money and rel tive inde endence 

to major changes in the money stock. However, not all monetarists 

have taken the exogeneity of money stock for granted, he says . ++ 

The exo eneity of the money stock, he argues , is not a necessar y 

is si ple re ession study on short-run chan es in money sup ly 
and net overnment borrowin in the U.K. shows that 74f of the 
vari tion in the oney suu~ly can be explaine by the borro in 
of the government sector alor.e ((52)). 

++ As we have pointed out previously, riedman did mention that 
changes in mone stock can be "a consequence as well as an in ep­
endent source of changes in money income and prices ••••• 11 ((24, 
p . 695)) . Friedman does not take the exogenity of money stock 
for granted either . 
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con 'tion of the onetarist thesis; it is not the crux of the 

is ue. Kaldor 's ssertion about the dooinant role of government 

borro, requirereent i n ither a deadly criticism nor an emo r -

ras ent to the monetarist , he says. 

,ith regards to the argument of low interest elacticity of 

demand i'or money bnlance ... put forward by the rival schools, 

Tei en ar es that the 1 ~ inter st elasticity serves as a basis 

forte inference of the stability of velocity of circulation in 

r sponse to a monetary ..,hift. substantial interest elasticity 

of demand for money, said to be the Keynesian position, is viewed 

as implyin unstable velocity (( 54)). 

C. ·=· Goodhart ((55)) states that it is difficult to chart 

and to easure the transmis...,1on of the effects of noncta policy. 

If, ho.ever, t.~e sole aim of monetary policy is to ffect the lev 

of money incomes, it does not n cessarily matt r whether it is pos ~ 

sibl to observe ru1 to understand the transmission cchanism in 

d tail, he says. 

of o. ch e in 

money ..,tock. 

move ents in the 

It is enough to be able to relate the response 

oney ncom s to a prior change in th level of the 

e validity of the statistical relationship between 

oney stock and in . oney incomes depends heavily 

on the assumption that the money supply is exo enously determined. 

Ile believes that the relationship between movements in the oney 

stock and in money incomes is two- ay relationship . The inves 'v-

igation of the extent to thich che.n es in the mone stock lea.cl, or 

la, chan es ·n money incomes could be of consi e~abl importance 

in any attee1 t to dis tin ish the ma.in irection of' cau::oJ i ty. 

consistent lead, he says, is a pr · a facie indication of causation. 

In the counter-attack, • • runner points out that the 
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.{eynesian anal si has con i tioned 1:1a.n p o le to a simple f'ai th 

in the ' r.mlti ler'. Such an analysis emphasize the' irect' 

effect of fiscal policy an e er s con tary policy s exertin 

nly an ' indirect' impact on the ccono.y. runner argues that 

the multiplier of gove cnt cxpcn itur iu relativ 1 small an 

quit unreliabl ue to the i'act tho.t the relative price adjust-

ment set in motion by ~overnoent expenditure o~tcn involve ' cross 

curr nts' ,hich seriousl diminish then t effect on pri ate 

de.and an. thu on total dcmana . e also e~ that ahort-t 

tax changes (except ~or excise taxes) exert little effect on econ­

omic ac ivity and price movement. e is skeptical hether expenc­

iture policy and short-term tax changes a.re useful for general 

stabilization purposes ((53)) . 

Let us no look at the empirical evidence presented by the 

modern quantity theorists t support their vie~ that monet ry 

policy is a better stabiliz tion measure th iscal policy . 

... icdman and eiselman ( ( 6) ) , u in U. data f'or a period 

of 62 years 18 7-1958), erive thee pirical r ults in icating 

that 

1) the incom velocit of circulation or money is consist­

ently an decidedly more stable th0 n the investment multiplier 

except onl during the earl years o'f' the ';.rcat 1Jres.sion after 

1929; 

2) there is a close ru1d consist nt relation betv.-een the 

stock of money and cons tion or inco e, and. betwe n y ar-to-year 

chang sin the stock of mon y and in consumption or inco~e; 

~) there is a much renker and less consistent relation 

between autonomous x enditures (net private ro .estic investment 
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1 s governm nv eficit lus n ... o ign al ce) on con .. U!! tion, 

except m the ye .rs of epression; 

4) er is ss ntial no consi te t lation be , en 

e t y ar ch in au ono ou e and con umption. 

or rio , in hich vail 1, 

t. e pie ture is e . e conclu e tock of 

one is unque tionabl far more critic l in int r t• 1g ove-

e .t i come than l. utono ous xpcnditur s , nd that "the 

anti - t1eor a proac to inc me chan0 e is likely ob ore 

ruit 1 than th income-e e.ditu.re t eory approach' an also 

11 oontrol over h sock o one io a ar or u eful tool 

for a.f'fectin tne level of a re ate oney dellla.Ila than control 

ove~ au ·ano~ouu cxpen itur "' II ., . 
A or r ce t approach i.~ iric 1 ve i ation of' 

e r 1cecy of monetary an e.p lie in 

the ork o ... de son an a .an o t e St. Louis ede .l eserve 

Bank ( 19)) . Usin U.S. quarterly ata for the period from 

1952- 1 to 1 6 - 11, they obtain results in their teat which 1ndi-

cat that onetary chan es had i ct on which was greater, 

ore certain an more immediate th th t isc l chan ea. Their 

ark ha been "idely quoted by the onet rists in defence of their 

contention that monetary policy is e fective and more effective 

than fiscal policy in economic etabilization. Ho1ever, n very 

similar test c rrie out by tis d obay (( 7)) for the U •• 

derives a po fisc 1 poli y s or effect· ·e 

than mon tary policy. 

-~csides this controversy over the results o · the tests , 

t er lllso arise ch llenges and cr 0 ticis son derson' an 



1 -

Jordan's appro ch an their int ret tion ~filiatc 

test, which ·e ·11 exanine in tho next ection. 

. t. t c 
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Recent interest in the relative importance of monetary and 

fiscal influences on economic activity (by no means a new topic of 

discussion in the fielu of conctary economics,) is mainly the result 

of the econometric work of Lcona.11 .iilldersen and Jerry Jordan of the 

~edera.1 Reserve Bonk of t . Louis , which show d that monetary infl-

uences had a lar er, more predictable, an faster efrcct on econ-

omic activity than fiscal influences in the Unite tatcs during 

t e perio ro 19 to 196 . 

ince the publication of the Andersen- Jordan (A-J) article, 

a considerable a.mount of associated literature has emerged. As 

experiments, many researchers have attempted to replicate the A-J 

approach with data of different periods or subperiods , data of 

different nations , and data of slightl different definition and 

modification. ~ven the method itself has been attempted in several 

modified forms , according to the i eas of the researchers to deal 

~~th certain statistical and methodolo0ical problems encountered 

in their tests . 

'i thout doubt, the A-J article is an im ortant contribution 

to the development of monetary economics and to the oontinui 

debate on the relative effectiveness of monetiµ-y and fiscal policy 

in economic stabilization. Since i t s publication, the work has 

been widely quoted by mo em monetary theorists in their propaganda 
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n the i port f pol'cy; e •• , i_ton ·ie n cite 

he r'· s i port.:mt evidenc to substa.ntia s 

eff ctiven 6 f polic d ring th f o s d bat th his 

riv .1 i calist alter :ell r. ((58)) 

The s con cl"·t o!' this 1sner.,at1on ·ri e VO C to 

n b or 0 :..n r ... 0 .1 an Jor 
' 

an to re·:ie a 

0 critic 1cat· on ot r e-..ono sts in 

co ection h he A., an x. erimc .t, , il.L also 

atte~ t ~or licat alan ta, to se , ether 

,c c obtain o ea 1lar reuult ... forte case of cn.la.n . 

The st 

St. Lo · t st ·a to c1 len th co· onl 

held propo 5.tionn at th esp on of e ono :c ctiv'ty to i cal 

ctions r 1 tiv to that of onetary actions is (i) rcater, (ii) 

mo e predictable, and (iii)£ ster. 

ir t of 1, t e t t i c 1 act on a onet ry 

ctions a e exo neou var iable ... in tl conomy, i .• , they are 

det rind o tside the conomy and no 4 a.rkct 

forces. uarterl chan es in total sp for gods and nerviccs 

( I at current prices) w re used to represent cha1 co in the levels 

of cconocic activity. Quarterly chan es in one uupply as used 

aa t c inde endent v iablc r pr .1. ee 

o s of as r of isc ctions use .: hi - e lo ent 

goveni..I:le t rece ts, i - e lo ent governnc t ~~cndit-u cs, and. 

hi h- emplo ent bud et surplus . 

, ,0 t O to co pute c.o.n ew in v les _e attempted.: 



i) Th conv ntional fir t difference ere cal.cult db su str1c 

t e value fort r ceding quart r f'ro , v e ... or the 

esent u rt r . in ebr · c £orm: 

t = t t-1 

11) e c cula db avera in the for-

ces e ac ercnces. resse in alge-

( 
t = 

2 

= 
2 

.., ·l -equation od. 1 ... , ... der~en and ,Jo an r ssed 

chan e in total wpenain o current and la ed values of mon ary 

d ·roe 

usi t 

variables. 

J on t clu ~ 

c 

t 

e ti at d by 

c r t n to 1 ina e 

r.rulticolline r·ty ·ai fr th clos correlations the 

explanato variables. 

r ults of tle t t can h s aris d T 

(1) Th r r ss on coe £ici nts and sum 

fol lo 

0 regression co 

err· cicmt for 

for fisc 1 s. 

m 

th 

t 

( 2) 

arti 

(5) 

ti l co fficients of deter· ·nation ands 3 of 

coef ·cients of dete -·n tion for money stock an .on 

re re ter th t ... ose for fi c 1 v ·able • 

tion, th y £ th t on tary cxioarlsion i - -

e in G th did 1 nt 

overnment e 

(4) Th ooefficie ts or o et V ri bl B 

pos ess greater t values than fiscal variables. 
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( 5) The "beta coefficients"** ana. sum of' "beta coefficients" 

for the money stock and monetary base are greater than those for 

fi scal variables . 

Based on results (1), ( 2), and (5) Andersen and Jordan 

derived the conclusion t hat the proposition that the response of 

total demand to fiscal actions was greater t han that of monetary actions 

was not confirmed by their study. Result (4) implies that there is 

more confidence or reliability in the estimated regression coeff i-

cients for monetary variables than in the estimated regression 

coefficients for fiscal variables. Thus result (4) ref'utes the prop-

osition that the response of economic activity t o fiscal actions is 

more predictable than the response to monetary influence. The third 

proposition t hat the major impact of fiscal i nfluence on economic 

acti vity occurs f aster than monetary influence is also not confinned 

( result ( 5)). Andersen and Jordan thus suggested that an alternative 

set of propositions would be consistent with their empirical evidence. 

These alternative proposi tions were: The response of economic 

activity to monetary actions compared with that of riscal actions is 

(1) larger, 

(11) more predictable, and 

(111) f aster. 

c. Comments and Modifications of the St. Louis test 

(i) De Leeuw and Kalchbrenner ((39)) were particulary skep-

tical about the exogeneity of the explanatory variables in the A-J 

•• The beta coefficient f or a particular explanatory variable is 
calculated as the product of the regression coefficients for 
that variable times the ration of the standard deviation of 
the variable to the standard deviation of GNP . 



odel . Thy con ider d tion ot' the xo ene t of the 

exp to 6 s c ci ical require nt of' singl e-

s. ;y e ·o eni t ey P.M t' t C-) he variable does 

not r po t n ble, d (ii) 

th v iables subject t con tr 1 b policy- ~rs . If the 

c lanatory v ria.ble oes ot et the .first r _uir mcnt, then it 

is o~nibl ~o 010 hat is ini' uenc· hat, or ho serious the 

problem of bias is in the eq atio . If it doec ot o t the second 

re re nt, then •t ot be co er an £ otiv policy 

instr ent . 

c b nnc tt t c rt in tir. n .., in 

th e la.nato variabl o . he juste ov r cnt r -
c ipt by t of r·c index in the a. te pt 

to inf' uence oecond.l 
' 

th just d 

t on ta.ry ba.B y exclu rb borro and also by 

exclu i1 curr ncy. sin the B.l!le - J ethod, but •th ju.)ted 

vari bl s in governn:ent recc. ... t and onet ry b e, th derive 

r ults hich sho (,d that the of' th coefficient for iscal 

policy var_ ble increased consid r bly Md posses.,ed larger t 

values, while e sum of th coe:f'f'icients 'or the .,,u te monet ry 

b se had d er sea and o d t v es . so, t e ta CO-r 

€fficicnts f'or the ad~usted oneta.ry v ables su ee.ted o er lags 

:for onet ry policy than had the result o d Jordan 

SU este . 

e L and ohbr nn r th expr d er·o doubt on 

th -J conclu ion out po oy. c rding to th r study, 

b th is cal polio d onetary policy ape ed. to ex rt i --
f ~ oant influ c on c ang in 



- 47 -

(ii) R.D. Davis ((40)) was also not entirely convinced by 

the results of the A-J study. Using the A-J type equations but 

with differing sub-periods and using different degree of polyno­

mial and different number of lagged variables, he derived the fo - ­

Lowing findings: 

(1) The equation showed very little explanatory power when 

fitted to the 1952-60 data. It seemed to fit the data well only in 

the 1960' s. Davis regarded the poor perf'orma.noe of' the A-J equ~ -

t ion for the 1952-60 subperiod as a "distinct embarassment". 

(2) If the nonborrowed monetary base or nonborrowed member 

benk reserves were used as the exogenous variable rather than the 

money supply, or the total monetary base, explanatory power dropped 

rather substantially. So did the sizes of the coefficients. 

Some of Davis's findings, however, favoured the A-J approach: 

(3) The coefficients were reasonably stable over time when 

the A-J equations covering differing time periods were used. 

(4) The specific variable GNP seemed to contribute little 

extra to explaining the variance in monetary changes beyond what was 

explained by the policy variables. Hence, only a relatively modest 

part of the gross relationship between money and GNP exhibited in 

the A-J equations seemed to reflect a feedback effect from GNP 

to money. 

On balance, Davis concluded that it would seem fair to say 

that the A-J equations had not been devastated by the critical 

scrutiny to which they had been subjected. On the other hand, he 

thought, it was equally obvious that some distinctly troublesome 

questions existed regarding the equations. The main deficiency of 

the approach, he said, was the omission of the transmission mechan­

ism. He sug ested that only after transmission process had been 
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translated into an econometric model with a reasonable degree of 

structural detail, would most economists really be prepared to 

believe that money matters as much as the A-J study shows. 

(iii) Adopting the A-J approach, Keran ( ( 41)) extend-

ed the period of investigation back to 1919, using pro:x;y measures 

of quarterly GNP for periods whose data on quarterly GNP were 

not available. He also divided the whole period of investigation 

(1919 - 1969) into several sub-periods and carried out tests for 

each of these sub-periods. 

For the whole period and for each of the sub-periods (except 

the war years 1959-1946), the relative impacts of monetary and 

fiscal influences had been remarkably stable. Changes in the money 

stock consistently had ha.cl a larger, more predictable, and faster 

impact on changes in economic activity than had changes in Federal 

Government spending. When regressing changes in money stock on 

changes in G,JF and on the changes in the monetary base, he found 

that i) the monetary base was the dominant factor in determining 

movements in the money stock; ii) the monetary authorities were 

the dominant factor in determining movements in the monetary base. 

Thus he concluded that money stock had met the statistical require­

ment as an exogenous variable representing monetary policy of the 

monetary authorities in all sub-periods. 

His general conclusion was that his work had provided strong 

support for the case that monetary influences have a significant 

impact on economic activity over the business cycle. The important 

implication of the results, he considered, was that moI\eta.ry policy 

should be given a central role in any economic stabilization pro.i-

3ramme. 
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(iv) As an experiment, .J. Artis and A.R. Hobay ((~7)) 

attempted to replicate with United Kingdom data the kinds of test 

employed in the A-J article. Firstly, they used a stepwise reg­

ression programme to find out the most important explanatory var­

iables and to estimate appropriate lags for the variables. The 

results showed that fiscal policy variables had greater coefficients 

and t values than monetary policy variables. They also estimated 

that the average lag with which fiscal measures exerted their effect 

was shorter than was the lag in effect of money supply. Secondly, 

they employed the most promising representatives of fiscal and of 

monetary policy found in the stepwise regressions to Almon lag stru,­

•ture regressions. The results showed that~ 

a) the regressions had a very poor fit; 

b) the beta coefficients for the monetary policy variable 

was slightly greater than that for the fiscal policy variable, but 

the fiscal policy variable was faster acting; 

c) when changes in gross domestic expenditures were reg­

ressed exclusively upon changes in the fiscal policy variable or 

upon changes in monetary policy variable, all the terms in the fiscal 

measure equation proved significant, whereas only two of those in the 

money supply equation were significant. 

Whilst on the formal level the results of this experiment 

were the reverse of some of those obtained by Andersen and Jordan, 

Artis and Nobay were not totally confident with their findings. 

They doubted the reliability of the method itself. They were doubt­

ful whether the regression equations employed could properly be held 

to represent a 'reduced' form of' a structural system unless the 

characteristics of that system were specified in advance. Without 
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such a prior specification, they maintained, it was not really pos­

sible to determine what the signs and size of the coef':f'icients attach­

ed to the variables 'should be', nor how far they should be inter­

preted as representing an effect of monetary or fiscal policy varia­

bles on gross expenditures rather than the other way around . 

( v) Keith Carlson and Denis Karnosky ( ( 42)) were particu­

larly skeptical of' the A- J approach of' regressing GNP directly 

on monetary and fiscal variables as a test of effectiveness of 

monetary and fiscal policy. They argued that a truly effective 

policy (monetary or fiscal) would necessarily be unrelated to the 

observed data on GI • The reason: If the policy variable were 

changed to offset all movements (e.g. random shocks) tending to 

direct Gl!P from its high-employment growth path, a low degree of' 

significance between the policy variable and GIIP would be expected. 

They too concluded that a proper analysis of monetary ruid fiscal 

policy would require some indication of economic structure. To assess 

the impact of monetary and fiscal variables on some economic variable, 

say GlrP, one needed to specify the other factors influencing GJP 

before the impact of monetary and fiscal actions could be isolated. 

Monetary and fiscal policy were not independent and should always be 

viel1ed j:ointly, and they thought that simul ta.neous equations models 

would be more appropriate for tl1e purpose of testi..~g the efficacy of 

monetary and fiscal policy. 

We ha.ve briefly examined a sample of criticisms and modifica­

tions of the St. Louis test. To summarise, the two ma jor technical 

problem in the St. Louis test are : 

The first problem concerns the exogeneity or independence of 

the explanatory variables. As De Leeuw and Kalchbrenner have pointed 
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out, the assumption of the exogeneity of the exple..~atory variables 

is a crucial statistical requi~ement of single-equation models. 

Andersen a.n Jordan ha.ve certainly made some effort t deal Y.ri th 

this problem. 1'he application of 'monetary base' as one of the 

measures of money stock, :f'u.11-employment government reoeipts, full-

employment government expenditures and full-employment budget 

surplus a.a measures of fiscal policy variables is an attempt to 

make their explanatory variables as 'independent' or as 'exogeneous' 

as possible, Regardless of the extent to which the attempt succeed-

ed in eliminating the endogeneity of the explanatory variables, the 

effort was indeed an improvement over previous si."llilar empirical 

studies made by other resear hers. 

~1he second technical problem is that the introduction of lag-

ged explanatory variables has the risk o~ resulting intercorrelation 

among the explanatory variables which may lead to very imprecise 

estimates of the lagged coefficients and great difficulty in making 

usef\u. inferences about them. To solve this problem, Andersen and 

Jordan applied Shirley Almon•s lag structure#~ in the regressions. 

This is another improvement in the A-J atudy. 

Besides the two major problems just mentioned, there is also 

the big question concerning the reliability of the single-equation 

'reduced' model as a test of effectiveness of policy measures. The 

main deficiency of the approach is the omission of the transmission 

mechanism. 

The original work of Almon appeared in Econometrica, Vol. 55, 
Po. 1, titled as 11 The Distributed Lag Between Capital Approp 
riations and Expenditures11

• ((45)) A more comprehensible 
de~cription of the Almon technique is ~ound in J. Johnston's 
second-edition Econometric Methods, pp. 294-7. ((44)) 



.. 52 -

Andersen and Jordan have made it olear that their test "does 

not attempt to t est the rival economic theories of the mechanism by 

which monetary and fiscal a.otions influence economic activity ', and 

agree t hat more elaborate procedures t han those used in their test 

woul d be required in order to test any theories underlyi ng the 

familiar statements regarding results expected fro monetery and 

fiscal ao tions. 
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D. Replioation of the St. Louis test 

for New Zealand 

In the A-J study, seasonally adjusted quarterly data were 

used, while in the work of Artis and Nobay, seasonally unadjusted 

data were employed. In our test, we tried both unadjusted and ad-

justed data.(',:, 

The structure of lags in the A-J test wa.o estimated with 

the use cf the Alnon lag technique. In Artis's and Noba.y's study, 

both fixed-point lag and Almon la.g structures were attempted. In 

our test, we attempted both fixed-point ancl Almon lag structures. 

We shall refer to regressions with a fixed-point lag structure as 

ordinary least-square (OLS) regressions, and regressions with 

Almon lag structure as Almon regressions. 

The peri od of investigation in our test covers a ten-year 

period starting f'rom 1961-I to 1970-IV. Two measurements of the 

level of' economic activity were used. They were: (i) Y1, which 

was quarterly ar,m_•ega.te expenditure excluding farn stocks, and (ii) 

Y2, which was quarterly aggregate expenditure including f'arm stocks. 

Total government expenditure (E), total government expenditure 
* 

plus change in imprest balances (E), total government receipts 

(R) 

* (R) 

and total government receipts plus change in suspen8e balances 

were used in the test as measurements of government expenditures 

The author is thankful to the Economics Department of the 
Reserve Bank of' new Zealand. for supplying seasonally adjusted 
data used in the test. 

l 
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and receipts.++ Seasonally adjusted ~igures were available only 

* * f or E and R. Two definitions of budget surplus were computed, 

* * They were (R-E) and (R-B). 

The above-mentioned fisoal policy variables were not adjusted 

to the 'hi ··h-emvloyment• concept, due to the fact that the rate of 

unemployment in the period of investigation was negligibly low**. 

In the initial test, ~o monetary magnitudes were attempted. 

They were: (i) narrowly defined money supply ( M1 ), whioh is 

composed of currency, notes and coins of publio and their demand 

deposits in tradirig banks; and (ii) broadly defined money supply 

( J ) , which is composed of tr" plus other demand deposits and 

time deposits. (1.5 is equivalent to M7 of the n.z. Reserve Bank 

data base print-out.) It was found in the initial test that M5 

was not perf'orming as well as M1 in the OLS regressions, and 

we decided to use only ??- in the rest of the test. (Theoretically, 

is more subject to monetary control than is and thus 

is a better measure of monetary actions than is M
5

• Also, ;. 

is that money stook which is owned and disposable by the private 

sector and thus is more independent f'rom the influence of the 'mone-

ta.r,y impa.o t' of fiscal policy.) 

++ 

** 

In the A-J test, changes in all variables were computed by 

Seasonally unadjusted Y1 and Y2 were taken from columns 
20 and 21 respectively of' Table 4 on p. 15 in Hew Data. For 
Economic Research (( 45)). Seasonally unadjusted fiscal. var­
iables were taken from pp. 50-54 of the same publication. 

The highest unemployment figure in the period occurred dur-i...ng 
the 1967-68 recession when unemployment rose to an annual 
average peak of about 7,ooo. However, this figure was still 
very low by international standards, being considerably less 
than one per cent of the total. labour force. 
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methods of first-dif'ference and oentral-d.if'ference. Inihe initial 

test, we used both methods to ca.lculete chru1gcs in variables. We 

found in the test that LS regressions in which oentral-1if'ference 

variables were employed turnei out to be slightly in:f'erior overall 

to the same regressions in which f'irst,...dif'f'erenoe variables were 

used. ro s~ve ti:I:e, we decided to use only first,...c'.ifferenoe var-

ia.bles in the rest of the test. 

In the initial test where seasonally unadjusted data were 

used, seasonal dummies were introduced to trace the significance of 

seasonal factors in the regressions. It was found that seasonal 

dummies were very significant explanatory variables when included 

in the regressions. 

In the exercise of Almon regressions, to follow closely the 

example of Ande sen md Jordan, we adapted a fourth degree polyno.,_ 

mial f'or our lag structure and limited our lag period to t-3. 

Before exa.D'li ine the results of the regressions, we should 

point out two problems we encounterec1 in replica.ting the St.. Louis 

teat for New Zealand. They are: 

(1) In Hew Zealand• s. great proportion of goverr,ment e>..-pend-

itures was financed through borrowing f'rom the private sector. Se -

sonal loens in the J·une, September, and December quarters averaged 

about 28% of the quarterly government xpenditures. ( Most of the 

loans were paid back during the March quarter; the yearly average 

of net borrowing ~as about 9% of yearly government expenditures.)** 

** 1'he figures were calculated fr•om data shown on pp. 50-54 
of' Hew Data For Economic P.ese~ ( ( 45)). 
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Thus , it is expected t.at changes in governt1ent e enditures 

should bear considerabl impact in the financial system. The 

fact that the government sector claims more than 5 1 of the total 

money upply and liquid assets (i . e. 5) should also be taken 

into account when considering the impact of fiscal policy varia-

bles in the financial system . Adjustments the fiscal variables, 
•. 

expecially in E., , , (R-E), and (R-E) , seemed to be necessary 

in a test in which we com.area the relative influence of monetary 

and fiscal variables . Strictly speakin , only if such on adjust-

ment is made, do we have a comparable basis for judgin the rela 

ive performance of monetary and fiscal v riables . uch more re-

search in the theoretical back9,round and in the empirical obser-

vations is needed in thin respect . However, at this stage, e 

ecided to use ori inal fiscal varia:,les in the test . 

( 2) In .e Ze land, the n onetary authority has a bias to-

wards direct monetary controls . These include ceilings on bank 

advances, hire-purchase regulations , variable government security 

ratios for non- banks, builuin industry pro amming restrictions , 

officially controlled interest rates, etc. 1'hese monetary actions 

are exceedingly ifficult to quantif'y in an objective statistical 

manner and we ere skeptical that the impacts of all these monetary 

actions ould be quantitatively reflected in changes in 1 In 

short, we did not think tbat the modern quantity theorists' def· -

nition of monetary policy ould be suitable ~or the case of ew 

Zea.land, where monetary actions are mostl direct, qualitative 

controls. 

Criticisms of direct monetary controls are found , for example, in: 
(1) R •• Deane, "The ire Zealand inancial Syste : eration 
and Policy' (Unpublished lecture), September, 1971, Reserve Bank 
of _'ew Zealand. (( 47)) 

(2) .s. Deane, Towards a odel of the lew Zealand conomy, 1971, 
., cserve Bank of, ew Zea.land. ((46, p. 7)) 
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Thus, throu out the test, we hesitate to refer to chanses in 1 

as ' monetn?"J policy' variable, or to refer to our test as a test 

of' the comparative ef'~icacy of 'monetai~ policy' and 'fiocal 

policy' . Insteo.d., we prefer to call changes in the supply or 1 

simply the 'monetary variable' , and to refer to our test as a test 

of the relative influence of conetary and fiscal variables on 

chan es in a· rega te cxpe ditures . 

The whole empirical ork can be divided into three parts: 

!!.'est ne, Test o, and Test Three . Test ne co rises Lu 

regressions in which seasonally unadjusted data v ere used; while 

est~ o comprises L regressions in hich se sonally adjusted 

data were used . Test ne and Test i o were intended to serve as 

an initial test as ell as a supplementary test t o ~est ee, 

hich comprises four sets of Almon regressions . Let us no ex-

amine briefly the results of the regressions , •th the main at ... 

tention being focused on comparing the relative performance of 

monetary and fiscal variables . 

':.est <'ne : 

There are three sets of 01 regressions in Test One . In 

~e t (I) , f'irs t-diff'er cnce seasonall y unad jus t ed vari ables of 

Y2, E, R, (R- .J) , 
' 

nnd 
5 

were empl oyed. In Set (II) , 

central- diff'erence seasonally un justed variables of the same set 

of data ere e~loyea. In uet (III), 

unadJusted variables of Y1 , ~, 1, 

et (I} (pp. 7 80): 

first-cifference seasonally 

1 R-E) , an were used . 

Corr.parin the raodel A's with the codel B's, C' , and 
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D's, e found that fiscal policy vari bles , as a. whole, ere per­

forming equally well as monetary variables in the regressions 

except in models B.1, C.1, .1, and D. 2, in which no lagged 

v riable or insufficient lagge variables ere included i1 the 

nodolo) . In this set of regressions ne also atte ted to intro uce 

seasonal dumm, variables into the oodels . The two models with 

seasonal dum ies resented in each of' the tables represent the 

bost two regressions e obtained in the programme . Seasonal dummy 

variables were si ·ricant in models A's and B' s, but not in 

C's and D' s. One interesting feature of the inclusion of sea•­

sonal dummies is that they tended to upset the role of current 

and E in the re ressions , causing 'wron' signs for them, 

or reducing their coe:f'f'icents and statistical significance. 

In the odel E's, ~'s , and G' s , 1her both monetary 

and fiscal variables were included, there were· roveoents in 

t e 'ii2 ' s • Judgi from the sizes and si,nificru1ce of coerficients, 

we could not observe a:tJS" consistent superiority of eit er monetary 

or fisc al variables in the re•ression . It a1 eare that one­

tai-/ variables ,ere ore uperior in om model , hilc in other 

models, fisoal variables cted as superior partners . 

In this initial test, .e also tried to introduc A 5 to 

substitute ti r.1 in the regressions (pp . 77- AO) . Jud in f r om the 

sizes of coefficients and their zis.i:nific cc, the R2 •s, the 

S • 's, and t e F- statistic , it seemed that fJ. 5 did. not sho 

itself to be a bett r mon tary i tude than t. 1 
in the re ess-

ions . 

u t (I } (pr, . 81- 1): 

In et (II) , centr al- dif r nee variables were employed in 
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the s ere ression odels we attempted in Set (I) . The over-all 

results of these models did not seem to be better than thos of 

models in et (I); and the relative performance of monetary an 

1.scal variables as much the same as that in et I) . Again, no 

conclusive ana1er could be obtaine for e question ether mone-

ta.ry or fiscal variables have greater and more reliable inf'luence 

on changes in Y2 . so , 

explanatory variable than 

h 
5 

did not prove itself to be a better 

1 
A. • 

rom the r sults of this initial test, e came to the del -

Ciaions that, to sav tie and effort, 

i) re would apply only first-difference variables in the rest 

o:f' th t st; 

ii) e would u only !::. .1 as the monetary variable in the 

st of' he tc t . 

et (III) pp . 92- 98) : 

In et {II), seasonally unaa.·uated ata of Yi, 'i 

E, R, and 

c·..-~) were employed as an alternative set of data in the similiar 

O regressions . The purpose of the pro ·ram e i to see hether 

we would obtain a better over-all r sults in tle regressions, and 

to sec whether there oul be any change in t.e relative perfo -

ance of moneta.rJ and fiscal varinbles . 

The alternative set of dat a produced much inf'erior over-all 

results in the OLS models compared with those in the previous two 

sets of re ressions . On the avera e, the size of coefficients an 

sums of coefficients were smaller than those in Set (I) and t (II). 

Again, e still could not obtain a conclusive ans er to the rclat-

ive pcrformanc of monetary and £iscal variables . In some models , 

monetary variables exert d greater influence than fiscal variables; 
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hile in other models, fi.,cal variabl pla cd the do inant role . 

Seasonal dummies a peared to be quite si 1ificant in this 

set of re ressions , An interestin feature in the models here 

seasonal dummie3 ere included is t.at the role of A 1t was 

totally emolishea, hich mi·ht suggest that the seasonal dummi s 

had dominated the role of' current A 1 in the regres.,ions . 

the other hand, the inclusion of eafonal ummies see ed to favour 

the performance of AE, especially in models B' s . s a hole, 

the inclu ion of seasonal dW!llllies increased the ' oodness of fit' 

of the re res ions . 

. ..... 
Test 1wo: 

The si nific ce of eason 1 d y vnri bles and the inter-

e tin act of their inclusio in the re ressio s observ din 

est ne, ve rise to thence ity (and c1riosity) to ttempt 

sirn11· r OL d,;usted. ata . s 

seaso ly dju tecl re va· able only to Yi, Y2, E, R, 
1 ( -E) , a.nd t the t ewe ere doin the pro ramme, e 1· 

fni ted our regressions to only t\ o sets . In et (I) , 11 Y1 as the 

dependent vari< ble; and in et (II) , AY2 was the dependent var­

iable . 

Set (J) (pp. 99- 105): 

r res5 o sin this t OS SS 

eff' cients an -2 surprisin ly low and 

· :fica.nt co-

t<>tistics . n the 

uvera e , the sizes of the coefficients and the~ s of coefI'icients 

arc uch th sa.mc as thane in re ressions 1her s a anally unad usted 
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dat<-- were employed. '.i'he role of ~ 1
t was demolished in the 

re res ions, and A " 1 
t-1 became the most important monetary var-

iabl i the re ressions . (Incidentally, this feature eeme to 

si ilate or conform to hat we observed previously ,hen seasonal 

du.rn.:r;y variables \1'ere included in regressions in whic seasonally 

unadjusted Qata were emplo ed . ) Still no notable isparity be-

tween the pcrfoITinnce of monet ry and fiecal variables could be 

traced . 

oet (1) }P • 106-112): 

In this set of regressions, here ~y~ was the dependent 

variable, the performance of Ii 1 be an to improve, while the 

p ri'ormance of the :t'iscal variables, especially that of /l1 an 
. ... 

A( -E), wa.3 deterioratin~. It can be said that, in teri:l of the 

sizes, the 'ri t' ~i s, d the sums of coefficients, an nu ber 

of si ifio t coc~ficient, monetar.,,- v iable se .ed to be exert-

i sli,htly renter and more re· ble inrlu nc t a.n fisc 1 vn.r-

· blcs to y in these model • Horever, due to the very low 

values r n2 and stati~tics in these re re sions, this in-

tuitive co ari~on should not be token too seriously. 

'l'es t .L'hrce: 

In the initial tests, we found that seasonal factors ,ere 

re sonably significant in the regressions. ~his indicated that 

e should pply seasonally adjusted data hen e do our mon re-

gressions in Test Three . Ho· ver, s regres ions in which seasonally 

unadju ted data ere employed turned out to possess much higher 

n'2 1 
, it seemed worth,hile to run an additional set of lmon 
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r:: -~es i ons . , i 1 "caso·,~~11 dn.ta. It had a: J enr,,.d to 

us t:1'1.t i . t r s of ~2,N (I) l)l ' est One was tho bes t amon · 

th th:- , (' ,., 
0 -~ .s~.:.o ~ '. 1S c deoi q_ d to pl J t 

n this .et of o- . c :res< ions ( i . • , ·m~ . ·u::;t Y2, ' . , 
( - :J); nd 1: ,.... r " -r0 ssions ,. t 

(I) . In th s co~ s e t o::' !.l ~o- re·· s ions, "e"..sonoJ. ' 

'~ ~ 
'V1 :E , -~, ., ( "'_- '.') ' and . 1 vmrc e plo:,re • I :. tl_c thir, set, we 

:.:mbnti tutc· L\Y1 v:i th LL2 ~a t he 1 p en cnt ·• riablc. In 0ct 

(r1), ·e intro o of chan~es in the level 

o'!': econo ic "Cti\'it y (of the p rivo.tc :::cc· r) . 1
_ 1e re, son'3 or 

intro::l.ucin · ~M:..1- ) c.1:i the dcpcnd0nt • nria 1 rrill be 

lo.tcr v:hen v•e c:·o... inc the rc~re:,s:i 1s of t his set. 

s t (ll pp . '..L..r-:!.17): 

.. · e first set of .. uoon rec cs:,ion.., turned out to be qui tc 

sio ila r in cert"in respects to t hc ' r corrcspondin; counterparts 

in the he applicat ion of non 

lag technique see~c to ionrovc t no sums of co fficicnts in mos t 

equa,:;ion olc, the ocst t.o r ronno~s in the set were 

owcver, neither 1 l!, 1 nor ..,ho ,e consistent 

:::up<;riori t;; ov ,.., r the ot_ ~r . 1 wO cl 1.1, A • had a sli_;htly 

l a r .... cr .om m .. cocJ.:..~ic:..cnts than ll~ ·· n 1.0 1 1 . ... m ever, in 

mo-1.cl 1. f , L1 i,ossc.ssetl rauoh a .., ater s -;.~" 0.1. co _ icionts than 

did /J.; 1 • In mo cl 1.G, /J.. 1 had. a nurn or coefficients of' .S . 55~ ; 

7hile i n model 1. 7 1 t _e sum of' coefficients of' /J. E ro ped to 

onl· 0 . 9l4. 

Strictl- pc•:i.king, the rcf:ression cocfi'icicnts we ho.vc jus t 

cxun: ·.ned · re ot <'. )propr::. te i"' r t h e purpose of co ,nrin, the re-

lativo influence of m n t~ry i'i ""c l vn .:.u.bles on /J.... • An 
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t l t S . . 0 'l'CGSion 

cocf'f'-:.ci , 1·cn ar 

::-csp cc·~ive V' -·· b_c 1-~· ~s th<> :"-tio I "--· 

I-he vc rio.b_c J.:o the " ..., ·'-Le c"le ... cw .cn·L v;c.ri • J.c . 

co J".rL 01 o:' ·'10 bet". c ~-Pf'i J ic..'1 ts ( 1:'...6 ) c_cc.:~ y :.n< · oo: '-cd 

-~ho.,. a.:. _ 1 /J. • • 

:.i.he t-stat · :.;tie i., a 1:1.v D.3 re o_' tnc conf'' clence i n t he cs._ 

"t:ir.mtc rocrcs :.don coei':i:' cicn -s, an .once ca ibc u .... e "s ricasurc 

o t ... c re. io.bi_ it o.i."' t :1c one t a r~ an .,_·::.. .... c · i:u ucncc o;.1 chnnc c::i 

in As r o.r as th t-stat::i.stics arc conce1'ned , LH :1 scened to 

·oc ore :.~cliablo th.en 1'2scal variables in i to inf'luencc to /r'_-,:. . 

nho opccc o:.<' the ~n:flueuco .r, • 011 t u.r an :. iscal ·rariables 

ca:-i be obsc:-ved by plott:in6 the beta coei':'.:' i :tents on chai· '·s . ,1 • 

p . 117 , the beta co01?icie1.ts 01' nodcls 1 r:; -· enc 1.6 ucre lo t tea. . 

'' c ch rts sho··. that ~Y2 res Jona d ey_ually f' st to chan-? , s in 

one vnr y c.nd ... iscw v~.rinblcs. 

To r.urnr::ier i se, in t his .:'irst se t of' Al non r egressions , we 

ouna t llat: 

i b ]~ ana ~!{ exer ted crcat r.:. r in 'luence on 6 Y,., t han di d 
... 

I\. ~ 
l.J ... ; 

ii) t he response of.' h Y t o Ll, 
1 

vms more predict b lc than 

the response 01" 4 Y2 t o the f iscnl variabl es 

iii) t ho response of' b. Y2 was equally :f'ast to both :t'isc 1 

~ct ( l ) ( pp . 118- 1 : ) : 

In uet (II ), seasonally <>djusted data were cr.ml oycd . he 
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o./.; u:..GD.f o:.. t:.. •. , fc&. 1, 1 r0 of' L:,GL rv~rcn:.;iom, , s thc.t the sc 

l' lF C3S1 rn, pol:l ... CS' ea very lo\. _l c t- t· t.:., ~.:ie:.; too ,1er o 

ch f., ""l' er ~h ix. .., t ) . .oth o.i np oin·dn 1·cn"t'..1re 

\.£...S "Gil '-"P ,e .ron ci " 1'01· fl: in 0 1 "' ·"' , .v 

" ,_ A co •. n o: the oe on p . 1~1 inrricated 

.; -"" .;1 on the !{;.. m.d fl( - ' Tc 2. tor bei.. 

coef... :i.ci n ~ t i c. A, 1
• .;i.o t ·10 uL J t:.o r. 

b." _1,e t c::~crt ...,tcr ir~,lu i...cc on A- 1 than 

i 11~ -- • c o. v 
~ t- c L ti..., ti.c v . · ca tee tLat A ... ,-~) 

~ 1 
/J:.. h tcr t-::;t Llstic t:. l A, . fi O St 

* ..• 
d I 1::,- '.1d 4. 

. 
" ex rtcu. I, • " J. .. -J..J 

.i.) e"'t r , 

iii rr.o pl ict vlc, n,.. 

iii ) f st r 

ini'lucnc e on A th ic..:. A 1 • Ir s or , o-·:..· ::: ,1 t::. i n ,.,ct 

( r::) · 2.· just the rev~~·se " tho' · o inc l y d r J .r nn 

f r tL: United tntes . 

Dct (III) ,p . 1 'I 1::7): 

Iz. c t (III ), AY2 ~~ t he ~ep ndent vari~bl • 
_, 

cbtcincd v-:.r disappoi..1tin ly lo J' s . ~he pcr f'o:n:mncc of [l:'
1 

r,us ,.,uch ·· p:.. o d omp red ui th tho.t in .. et (1,_I); while on the 

otl1er 1anu, t he 1JCr1 or ance oi' 11 L and R- E) deteriorate. 

Leavinr- ccide Lih rui:l .a(-~), let us corrrpo.re the rcl "ltive i -

und Ai5 in vhe re res sionn. n t he avcra.·e, 

Jossessed a sli·htly l a ·o b ta coc .... 'tcicntn than <lid. 

1 
Ii ~. owcv 

seemed ·..;o 

, us :ar st e t-ntati~ti s re con crncd, ~- 1 

1i_he nv ,rar;0 · statir,tic t ~1a did 

.'he c. n t 01 t:1., 1 · reBp n"'c (p . 1 I ·,h wecl th!1.t h an 
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noting fanter than .t::,· 1, but /::;. •1 was acting faster than AR 
-~ .... 

( and R-~·) , :1hich 1as not sho m in the charts) • 

~o aur:imarise, the results i n this set of regressions uere 

quite inconclusive ~ith regard to the relative influence of mon­

etary and f'iscal variables to A Y • fl 
1 and AE ere equally 

i mportant ( or equally unimportant) in the regressions; hor,evcr, 

it seemed that /J .
1 acted slightly more slor1ly than !). but 

. * still f'as ter than .LiR or 11 ( R- E) • 

Set (IV) (pp. 128-152): 

In all the teats :1e have exru:.ined above, Y1 and 2 were 

used as measures of the level of econonic activity. In this test 

( s c (IV), rm want to introduce a ne 1 measure of' the level of 

eoononic activity in the regressions . e have observed a slight 

superiority of the performance of government expenditures variables 

over that of monetary variable in the previous three sets of Aloon 

regressions. e suspect that this slight superiority of AE or 

* t E mi ht be due to the fact that govern.~cnt expenditures itself 

is a big conponent of Y1 or Y2, and thus bears the same pattern 

of fluctuations as that of Yl or Y • Therefore to apply .bY1 or 

/::.Y2 as the dependent variable in the regressions ~ay tend to favour 

the peri'ormance of LiE 
(; 

or Lill . 

e fe 1 that in ap~lying the St. Louis type equations, we 

he.Ve to mclce sure not only that the explanatory variables we employ 

are exo0 eneous, but also that the dependent variable should be~ 

nriori ' responsive' to our explanatory variables. The iteo of 

overm!lent expenditures is commonly regarded by econooists as a 

co:c:iponent of' Gi: that is relatively less responsive to or dep-

endent on the forces of market mechanism or monetary actions. (In 

l 
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fact, it is often referred to as an autonomous variable . ) Thus, 

ue suspect tbat the application of' Y1 or Y2 (in rhich govern-

cent expenditures occupies n big portion, of about 2 'I to /) 

Ilight have impaired the perf oma.t1ce of monetary variable . 

In this set of regressions, we employed b.(Y1-E) as a. 

measure of changes in the l evel of economic actitivity (of the 

private sector. ) Using the same Almon lae structure as that of 
.. 

the .:.>et (II), we regressed L\. (Yl-E) on the monetary and fiscal 

variables. 

i n et (II) . 

These regressions had roughly the same 2 •s 

1 The performance of Ii , did not inprove. 

as those 

There 
$ 

was a. considerable deterior tion of' the performance of t.E, and 
-~ IC< 

Li(R-E) took over as the best regressor in the set. 

.... . Conclusion of the ~est 

The very poor ' 5 oodness of fit' in both LS and Almon 

re ressions in which seasonally adjusted data were employed is 

perhaps the most disappointi. feature in the hole test. In many 

respects, the mon regressions were quite sinilio.r to their res-

peotive counterparts in the OLu regressions . They had almost 

the same n2' s and •;E 's; the sizes of coefficients, sums of 

coefficients, and even the relative performance of the ~onetary 

and fiscal variables were quite alike in the wo types of regress-

ions. 

though nost of the regressions seemed to produce incon-

elusive and somet; es inconsistent results on the relative perfo~-

a.nee of' monetary and fiscal va.riablen, ,10 have an intuitive · press-

ion that the average performance of vas slightly inf'erior to 
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the average pcrforoance of .6E or .ai, hich were the best fiscal 

regressors in the first three sets of .AlI:lon regressions . An indi--

cation of the slight inferiority of I!. •1 to A 
. 

or 4E in these 

three sets of re~ressions is shown by its slo~er iopaot on A11 or 

..6.Y2. In particular, the speed on response of .6Y1 or AY2 to 

changes in 1 as greatly iI:Ipaired by application of seasonally 

adjusted data (and the introduction of seasonal UI!lt'lies , i.'11 the 

case of 

A .1 
t 

Lu regre sions . ) In these re ressions , the role of 

s demolished, and A' t-l took the do ·nant role as t he 

most important monetary variable . 

""'xoept in the fourth set of .AJ.mon regressions , 1::. .1 , on 

the average, perforned slightly better than other fiscal variables, 

. . * 
nal!lely, .6Ii , ..6. I , h (R- E) , .Ll (n- ) . ~hese fiscal variables , on the 

r1hole, possessed snaller t-statistics, and in ria.ny oases, possessed 

sums of coef ficients of the ' wrong' si . s . 

~o put it in a nore specific manner, our conclusions of the 

test in which .6 Y1 or Jj, Y2 was employed as the dependent variable 

are: 

(i) Chan es in the supply of' 1 exerted equally iI:ipor 

tant influence, in terns of magnitude a...rid reliability, on chan es 

in Y1 and Y2 oonpared uith tho sooe influence exerted by changes 

in goverru:ient expenditures . 

(ii) In regressions uhcre seasonal dummy var iabl es were 

included or uhere seasonally adjusted data were appl ied, the in-

fluence of current-period changes in as reatly 

·npaired, resulting in al g of one quarter-period behind govern-

ment expenditures variables i n its impact on changes in Y1 or 

Y2. 
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(iii) O th ,.. 1 n e average, /J exerted a slightly oore reliable 

inpact on che.ngea in Y1 or Y2 t han di d overnment revenue or 

budget surplus variables. 

The application of A(Y1-:) as the dependent variable in 

the fourth set of Almon re ressions turned out results that are 

contrary to those ~e obtained in the previous regressions . ~( - ~) 
~ 

became the most important regressor while the performance of ~E 

had deteriorated greatly • .'ith regard to the lose of influence of 
.;; 

AE in this set of regressions, e derive t·· o conclusions: 

(iv) The slight superiorit of the performance of 4E and 
I, 

bE found in the previous sets of regressions we.s lar ely due to 

the fact that E or E itself was a bi conponent of Y1 or Y2. 
) 

( v) L\E did net exert e.ny signi:fioe.nt or reliable influence 

on eha.n es in the level of economic activity of the private sector 
-

(i . e. 6 (Y1-E) ). 

In addition, the very good perforoa.nce of t (R-E) in this 

set or regressions nay indicate that 

( vi) Chanwes in budcet surplus as a.n important and reliable 

variable influencing cha...,iges in the level of eoononio activity of 

the private sector. 

However, due to the fact that e obtained very lo~ =2, 
- 6 

in nv.ny regressions , we should not put a · · gh degree of' confidence 

in these conclusions . .,e should aJ.so point out that two f'a.ctors 

should be taken into account when assessing the reliability of the 

results of this test. The first one concerns the foot that the 

financing of government expenditures relied considerably on borrow-

ing froB the private sector, and thus it follo s that changes in 

government expenditures would exert certain 1 onetary inpact' on 

l 
I 

I 

I 

I 
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the economy. '?heref'ore the influence of' changes in overnI!lent 

expenditures observed in this test should not be regarded as the 

pure or genuine influence of changes in government expenditures. 

The second f'actoT is that·_ . ew Zealand, most monetary actions 

are direct, qualitative controls, and thus we do not think that 

the nodern oonetarists ' def'inition of monetary policy will be 

suitable for Tew ZeaJ.and . This implies that even if th- above 

conclusions (i) and (ii) are accepted as valid evidence, it 

does not necessarily mean that ' monetary actions• in ;el Zealand 

acted more slowly than covernment expenditures in influencing 

changes in aggregate expenditures. 
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2 20 20 20 20 



f10DELS A 's • . 

1.. . 4 

A {l 

t -.09 

t - "l 

t - 2 

t - ) 

t --~ 

Sura -.09 

Co~1t . 20 . 3'1 

n2 -.o:; 

F . CG 

o• 31 

- 106 -

·Iodol n 

. 2 7 • 2 

0., • c. . 02 

"1 . 00'* 9t-"* . .:; 

-.20 

1 . 02 . ?'7 

15. 95 16 . 6'/ 

. 13 . 17 

lf- . 65 5.1' 

2l.. 2c.;, 

A. 4 Ji . 5 

. 02 -. oo 

• 5it 9"''* • r 

-.19 -.2 

. 05 . 09 

. 21 

c, .• 
. o ' . C4 

16. 5 16.46 

1l•. . . 4 ' ) . -

2. 3 1 . 8 

28 2;;., 



-10? -

IlODELS E ' o .t.. Y2 = f' ( b. E ) 

. 1 . 2 B.2 .• 1;. •2 
* /:,,. 1 

. L;.L~ . 4 . 41 'jt, 
• '--

')I? . c 

t-1 - . 16 -. J -. • 
t -:_ • 3'· . 51 . !,,.7 

t - ;> . 6' . 5:; 
t-1+ -.33 

f,jUl!. . 44 . 26 • 7 

Cont . 17. 09 1 . C6 15. 9~ 1 . • :) 

-. - .. 03 -.05 -. 5 - .o 
. 6 . 52 

SEE 31 32 



- 1C 

* • C' s .6. Y2 = ( b. ' , 4R ) 

I!odcl o 

c.1 0 . 2 ? •• c . ,~ •2 .,. 
.6E 

t . 17 • 1 .05 . 14 -. 'lj 

t -'1 - . 1 -.Ou -. (/' -.44 

t --~ . 1 . 37 .. 02 

t - 3 . 29 - .. '~5 

t - li- -. 1 

A• 
t . 3u C 2'+ 

• u . 52 • :>9 . 63 

t - 1 l'?+ • t • L!-/i- . ;.~G • a+ 

t - ".) -. 6 -.2? . 4,3 

t - .? -. 22 . 6 

t - } * • d 

"' ti ..:.., . 17 -. ) . 15 . ?8 - 1 . 2 

Sun 
"' D.R . 30 1 . 5 . ";) ~2( 3 • . 2 

,o .. t . 16. 9 1 ;. . ti4 14. 0'1 ,.,,~ . 3; ·1 .. 25 

- 2 R .. oo -. 0-1 - . Ob - . 15 .oo 
1 n3 • '-' • S, :. . 6 . 11-7 1 . 01 

s-i. ..... 30 31 :;2 33 50 



- 109 -

* * ' s ( 4 ( - ) ) 

:odcl.., 

' A D. 2 l' - ,.J • L• D. ~ • JJ • ,d. 

* * LiC - E) 

"i; . 30 .,., ~-• :;,c_ . 27 l' ,;+" • r._,. 

t - 1 . 11 .o . 04 . 37 
t - O'. -. ' - . 13 . 1 

t - 3 - . ·1 . ?1 

- L!- • 7,,-+r 

. ;;O . !, ~ • 3r: • lJ , . 99 

OI t . , . 31 , 
o5C 'O. L!·9 20 . 0 c;:'_ . 16 

- 2 1 - . 02 -.0 - . 08 .v1 H • 

]' 1 . 1 . 64- . 47 . ::>G . 4c, 

s{ .. , .,.,. 52 .,, 
3 :J ;) I :::>·-



- 110 -

10DELS E' s = 

.odcl n 

. 1 f . 2 ~ H,. ,2 ., . 4 L. 2 
* D.E 
t . l;, . 17 . 19 . Od . 07 

t - 1 - . 03 . 06 . 12 . 11 

.... ; 

1.1 - (:'.. . 0' . 16 . 17 
,,c . , .. 2 - .; .~ .. 

't-4 

~11 

t -. 5 . 0,? . 02 OL!-. . . 2 

t - 1 ( 
,.4f -+t • '.>/J.* ,,-++-

• . 92 • 

t-2 - . 21 -.29 
__ ,..,9 

t - 3 
, .07 • ' 

1i-· . 1 

£j 3 . 4;> . 14 • "?9 . 72 . ?7 
OU! 

-6 11 -.07 . 9 . 73 . ., 
• :.; • c;;. 

Co - 17. ";>1 15 .. l/. 1:., . 13 . 16 "F . 09 • ,/ 

R? -. :;; . 1, . OJ ') 
a /L., -. 0:,.> 

• L r. 2 . 
. ., 
;; 1 . 1~7 1 . 1 . 34 

..; .LJ 
. ,,. 
:; I 2 2( ;;iO ~1 



- 1 1 -

( ~ ~· , .1 R , A 1 ) 

·. 1 . 2 .• 3 F . 4- :P. ;2 
* AE 

. 17 -. i6 7 . 1--. -. 1G t • 

"' -. 05 .o • 3 -.36 - , 

+: - ;> 2') . '- ')7 • c;; -.04 

t;-;) -.1:; - .. 75 

t - ll- -. j2 

'* /:,. . ~o - "7 • , 6 . 67 1; • :J • 

t - 1 • 39 . JO ··3 . :; •-J5 

t - 2 - . ' 0 - . 2 • 5 

t - 3 ~.03 6 .. + • :;.> 

+- ~ . 7G 
" 

.6 f."1 
-.01 -.07 -.11 -.1 I-t -. 

t - 1 • ::.> '?...+ . } ; -tt • 91* . Ge:-+ 

t - 2 - . 2'1 -.26 -. (_ 

i.; - 3 . 15 -.19 

t-l, -. 07 

* . ,, 'i -. 11 . y7 . 27 1 . 63 fl E -
• Su:.,~ .. . 3G 7r-• _,! • 33 . 1 3 . 1l: . 

.6 n1 -. OL~ • G . 53 . 69 .1o 

on· . 7.0- 12 . 9·) 15 . 11, · ' 10 . 9 

2 ... • ·12 ' -. 10 
__ .,,1 -. :,; • 

. 67 1 . 7'- 1 . 11. . 76 . 73 

S•. 31 2< - r ;, j 2 :>2 



G' o 

G. 1 
, . ,,. 

.6( 

+- -~ v 

t - 1 

t - 2 
.... ~ 1.,-;; 

t - 4-

!:::. 
1 

t -. 
t - 1 

t "> - c 

t - 3 
,_ 
u -

·-
!:::, ( i- .w) 

.., 
• ::> 

Sum 

i:l 1i1 -. 8 

Co 1 · • 2 • 61 

R~ ...,. - .. ::> 

F • G 

bEE , 1 

. . 

- 11 

f::. Y2 == f ( .6 ( t- b , A · 1 ) 

,. G.3 G . 4- .5 . c. 
) 

. "7 1 '1':) • -7+-• • c;. 

. 11 • • .., . 2;) 

-. -. 7 • :.> 

• 02 . Lf.Q 

. 65-+ 

. 03 . 01 . 01 -. 2 

-t+ C'll"7'° . 94+ . 76* . ,,, '.) . .,, . 
-. 1') -.12 . 1'/ 

- . 01 -. -
. ,1-1 

..,....., 
1 . 2 2 . )l~ . ;,o • 

. 9J . 8j • 2 1 . ~2 

16. 5' '16 • 9 16 . 9 1 7 .. 

1 t-.. ;> • 
./ . Oc.:. • '10 

, . l" 1 . 1 ,"" -, 
c... • .._r.., . :_,) I • :J 

2 29 30 2..,. 



TEST THREE 

ALMON REGRESSIONS 

SET (I) pp.113-117 

SET (II) ; pp.118-122 

SET (III): pp.123-127 

SET (IV) pp.128-132 



- 11; -

T ( ) : 

>,;)e· . on.." l ly U!L" j ustca Y2 , E , R, (R- i:; , . r.:1 ; 

~Y2 LG d pc~dcnt v~ri~blc . 

r:oc.01 1 . 1 rlodc l .... ' 1 . 2 h Od l 1 . l~ I • 

.b. ./1 •• ~E ,6 L\(R- ~) 

t 1 . 669 * .. 936'~ -. 106 -. 034 
( 1t- . 2G3) (2 . 0 5) ( . -';-JU) ( . 75) 

. 999* • ,,,~r * - .350+ 59 -. ·- 1 

(; . ~'~-()) (1 . 76) ( ': . 59'· ) ( . G 9) 

. 315 -. 08'1 * lJ.G -. 5JO -. ·- 2 

( . 757) ( . 1 .... ) (~ . 520) ( . 3 >) 

t . - -. 2?1 . 393 . 117 • '1" 

( . G 4) ( . 911) ( . 513) ( . 023) 

2 . 712 2 . 196 -. 919 - . 1 _7 

{2 . G "'O • 5l!lJ- • 8'.:>5 . 617 

- ? R- . 62:; • .:..-96 . 795 . 551 

SEE 60 71 44 65 

D-H 2 . 60;., ,._ • .3~;; 2 . 90 2. 767 



- 11ll- -

-- SET (I) 

j Y2 Ou e-='o den - ----i lo 

H dol 1 r.-• 2 r odol 1 . 6 

.D. I !!J ' 
1 4R .6 ~{l 

. 993'~ . 673+ - . 199 -. -9:; 
(2 . 116) (1 . l1.55) ( . 4el) ( . 6:)5) 

- 1 1 . 31 * . 720+ -. 3?6 . 637* 
2 . 7;,2 (1 . ::;01 ) (1. 0 0) (1 . 796 ) 

t - : • 35* . 72 + -.7JO°* 1 . 2r:5-H-

( 1 . 'l0) (1 . 53?) (.:. . 060) (3 . ;S1ll- ) 

t-.::> .. 974--it • 5;>* -.0;'1 1 . 962·rt 

( 2 . 102) ( 1 . t.;.1) ( . CG?) (4 . 292 ) 

s ·- . 111 2 . 66 - 1 . 2' 3. 559 

R2 . ?60 • Gt 

. 66 • 09 

0 •' i 5'1 ll-3 

.., 
. 3 2 . G;'8 



- 115 -

11 Y2 Uv <le cndont v _i • 1e 

Model 1.7 i·lodcl 1.s 

l. R L:l (R- ) L\ r, 1 

t . 341 -.1.)5 - . 031 1 . 169+ 

( .. 965) ( . 522) ( . ()ll.4) ( i . 653) 

t - 1 7 ')7 • ;J ) - .. 386 -. l7 • 35 
(1 . 008) ( 1 . 00G) ( . 065) ( 'l . 146) 

t - 2 . 123 -. 584 -+ -.043 .. 47? 
( . 330) (1 . ,566) ( .. 052) ( . 57,q 

t - 3 . 1 
...,. - .1oa .... 016 . 15, ;) 

( . 324·) ( . 34:j) ( . 019) ( . 638) 

Sum . 954 - 1 . 2611- 2.639 

R2 . U41 • c.1 

~2 . 775 . 747 

S• /{-6 61 

D- 2. 073 2 . 1:7 



.... '1 16 -

·.odcl 1 . 1 Io cl 1 . 2 · 0 1 01~1 · 2 ·1od.cl 1 . lr 

Ll H1 ~E .D. R 4 (R-E) 

t . 7G . 665 -. 22::; -. 072 

t-1 · ' 6 .673 -.735 -. 091 

t - 2 1· 
• I . :, -.05 - 1 .. 218 -. 071 

t - 3 -. 125 . 279 . '"'46 . 019 

b • 1 . 21:.J 1. 559 - 1. 195 - . 195 

lodcl 1 . ,2 I.Ou.Cl 1 . 6 

.6E ..6 ·1 ~ 11 ' 

t .705 . :31 -.417 -. 13G 

t - 1 . 930 . 331 -. 7./0 . 293 

t - ? .593 .331 -1 . 6.:>9 • f;;7? 

. ~ . G91 . 392 61} . 902 - :; -. 
oUI: 2. 919 1 . 36'~ - 2 . 90 ::, 1 . 636 

Hodel 1.z r:odc,1 1 . 1 .. ) 

.6 E £l /j (R- E) L\ n'1 

t . 242 -. 38 - . 04 . 53 

t - 1 . 27:i 11 -.073 ~ L -. . :; 
t - ') • O"? - 1 . 227 -. 66 . 219 

t - 3 . 073 -. 227 -. 02~ . 072 

Sur!l • G77 - 2.G53 ,., ') ... -. '- . ,:;._ :; 



- 117 -

Measures of Lag Response 

Model 1.5 

0.8 

0.4 

0 

-0.4 

-0.8 

t+1 t t-1 t-2 t-3 t-4 

Model 1.6 

1.6 

0.8 

0 

-0.8 

-1.6 

t+1 t t-1 t-2 t-3 t-4 



AL-l I 

t 

t - 1 

t-2 

t - 3 

Sum 

R2 

2 

SEE 

D-

- 11v -

o · oon l ly ~djuotc * Y1 , E, • 
' 

..6Y1 s , er "'c1t v ri t>lo . 

10dcl 2 . 1 .odol 2 . 2 1 2.2 

4 .:;1 liE * ..6R 

-. 30 • ,1v* -. 11 

( . 1~3) ( '" 5--r) l • :;:.; ( . 637) 

LI '<) ~ • ·v . 22 -~57 
(2 . 110) ( . 702) (1 . 1 :;J7) 

• 1c: - . 164 • 5Lt4 ,#-

( . 851) ( . L C.,0) ( 2 . -4-11;) 

-. 22::; -. 051 . 316+ 
( . 9Ll-4) ( . 133) (1 . L ·7) 

, 433 . 823 1 . 000 

. 164 . 201 . 170 

. 020 . 062 . 026 

21 21 21 

, . 050 2. 335 2 . 382 

(R- E) , c.; f·. 1 

!OciCl 2 . IJ. 

• Ll (R- •) 

- . 1l s * 

2 . 273) 

- . 230 
( • .,G?) 

. 203 
( . 739) 

, 024 

( . 1 ) 

-.491 

.257 

. 1 9 

20 

? . 329 



- 119 -

(I) 

.6. Y1 n.., m1t :va.rinblc 

·10.-'cl 2. 2 Model 2 . 6 

>le ~ .j1 * 4· 1 Li}.:; ~R L 

t • 944-44- . 039 -.141 -. 1G.,, 

( 2 . 1o5) ( . 093 ) ( . 41~) ( . 476) 

t - . 1-;,; .· . 471 . ')63 . .,µ~ + 
( . 46' ) (1 . 122) ( . 91) (1 . 510) 

t-2 - . 2L~;> . 163 • 5 9"* • 04-3 
( . 577) ( . 3$9) (1 . S5) ( . 133) 

·t- 3 - . Lt-;,5 -.352 . 33 -.312 
( . 861) ( . 697) ('1 . 0!.30) ( . ?/3 . 

. 326 1 . 046 • 01~ 

2 . 37 . 350 

R . 121 .oso 

SEE 20 20 

...J- . 2 . 205 



- 120 -

11 Y1 a s de en, cnt v ri '}1o 

h.odol 2.7 .:odol 2 . 8 

.. * 1 /j ..6R ..6 ( H- , ) 4 

# 
·2t· * -. 55J+ "~ 1 . 2:;0 . 047 lt -. r 

(3 . 971) ('l . 983 ( 1 . 629) ( .1;,?) 

t - 1 .os~ -. 056 -. 25;, . 560+ 
( . 244) ( . '1 J1 ) ( . ?65) (1 . 6$4 ) 

t - ".} . 264 . ?02 . 25'. -. 036 
(. 7~7'~) ( . 5'/5) ( . 73:J) ( . 25c ) 

t - 3 . 123 -.037 . '11 ::5 -. 250 
( . 276 ) ( . 0'-3 ) ( . 302) ( . 667) 

, ... 
u 1 . 7 2 -. 515 -- '~44 . 271 

R- • 1~52 . L•54 

R2 . 224 . 227 

S .t;l'... 1<; 1 S; 

2 . 635 . 2 :' 



- 121 -

·10 1 1 2 . 1 ,0 cl 2 . 2 Lo 1 2 . 2 odcl ? . 11-

~. ,1 AE Ll * A ( D- .u) 

t -. 21 , r 5 • '-t· -.111 -.Lf-4 

-- 1 • 3,,.9 . 113 . 24 -.207 

t - 2 . 1l.f-2 -. 032 . 512 . 1G5 

t - 3 -. 161 -.0.5 . 2 7 . 022 

~um . 309 . w11 . 940 -.44" 

1 2.2 2 . 6 

* L\I 1 1 
1::. E A A. 

t . 457 • 2 .. ) -.135 -. 11 

.... ') . 536 . 247 . 318 t, - • . 

t - ;_ -. 122 . 120 . 55] • 31 

t - 3 -. 217 -. 251 . 51 -. ".) 3 

oum . 215 27.~ • ::>? . 983 • 09 

uO ,l 2.z oc.el 2 . 

* . 11 
.6 r 1 .6 E .6R ~(R- E) 

t • 25 -. 537 -. 502 . 034 

t - 1 • I 3 -. 0:;j -.22. . 400 

t - ~ . 1 2 . 19 . 229 -. 1 

"- .. 61 -.035 .102 -. 1'7 1., - _:> • 

• 61 -. L , Ll· -. 11. . 195 



- 122 -

Measures of Lag Response 

Model 2.5 

0.4 

0.2 

0 

-0.2 

-0.4 

t+1 t t-1 t-2 t-3 t-4 

Model 2.8 

0.4 

0.2 

0 

-0.2 

-0.4 

t+1 t t-1 t - 2 t-3 t-4 



t 

t - 1 

t - 0 

L, - j 

s 

2 

- '> 
R 

&E~ 

D-

E~ (III) 

So .:.o , lly t dj nte Y2 , , 

"'-" ' 
* R, 

~Y2 as c_cnd.n v =:nblc . 

l.0 cl 3.1 ·od0l .2 . , ~ i1odcl ... 
2 •2 

/). ;1 • 
h /). .L «6R 

.. 
. 03.., . 21 . 404 

( . 11J) ( . Lt-ll-9) ( 1 . 4~6) 

. 877 -. 0'.)2 . 41?4-

( . 270) ( . 10G) (1 . 3°7) 

-. 2 
,..., 

. 47l!- -. 07;~ r 
( . 42~) ( .. 9?G) ( . 220) 

-. 001!- . 6- ;, -.1 3 
( . 013) (1 . 06G) ( . ~2 ) 

1 . 2(3 

. 216 . 072 . 1 9 

. 0-9 -.Oo -.044 

2 31 31 

' • '?6 • 02 2 . 715 

( - I)' 
:1 .. 

' 

,o,1 cl ., l• 2 • .. 

~(q- E 

. 111 

( . 334) 

. 213 
( . 57SJ 

-.0:;i' 

( . 1j..>) 

-. .,, 

( . ?G.J) 

-. 0 It, 

. 10v 

-.~5 

31 

2 . 54 



- 124 -

'E (I I) 

~ Y2 o dcJon cn·c v ri· l e 

Hodel -, • 5 .odcl 3.6 

jj E ~ I· 1 L1R ..1 F1 

t . 1 . 149 . 12 -.0 7 

( . 159) 2r; . '- ) ( . 235 ( . 150) 

·- 1 -. 01 7 . 7 '-I . i:;40 . 9e.:.2 "ff' 

( . 072) (1 . r {.;'}) ( . 55'.) ( c. . 130) 

t - 2 . 12 '/ -. 309 - . 243 -.23;) 
( . 193) ( . 472) ( . 5::A·) ( . 51G) 

t - 3 • .} -.or3 . 02,? . 21 3 

( . 6?2) ( .. 029 ) ( . 03 ) ( . 351) 

~UCl . 6r73 . 601 . 1L:.Q • '2L~ 

R2 . 2lJ.6 . 300 

- 2 R -.067 . 010 

SEE 31 30 

D- 2 . d,2 2.796 



,------------------------------------- ·----.......ii 

ST (III) 

~ Y2 aa opcndont v :•ir_-1bl 

I·:odcl 2·2 1 o del 2-D 
* 15. ..6 r.1 LlE .6 (R- E) 

t . L:.52 . 035 - . 075 - . 21Q 
( . 820) < . or:3) ( . '1L!-O) ( . 405) 

t - 1 -."l13 . 24-1 . J199 . .... 99* 
( . 19L~) ( . 395) ( •¥ >l• ) . ;>u r (1 . 734·) 

t - 2 • 730 -. 527 - . 005 - . 405 
(1 . 1'-'8) ( . 532 ) ( . V10) ( . 751) 

t - 7 . 337 - . 420 .. o·.,, . 036 

( .47 2 ) ( . 738) ( . 1L~2 ) ( . 14G) 

Sun 1 . ll-01 -.4?1 . 203 • .362 

R . 157 . 327 

R2 
. 

-.193 • 011-7 

SEE 33 30 

D- · ;> . 6.,o 2 . L}W''.' 



- 126 -

~eta Coef~ i c "onts 

!·Io 1 2.1 ,:o cl 2·~ o'lol 2·2 1 ., L• 
~ · i 

:1 :I< • j), •• ti E .Li. R Li( - . ) 
t 2 . 109 ..., ) . 070 • . :;;,.; 
- 1 • 2 -. 026 y·' " ),_ . 131 

t - 2 - • 'lit-. . 2:;;.7 -. 6 - .o,G 
J.. ' .... - .) -. 005 • 3"l ' -.1 53 -.170 

Surn . 5 3 • 51 . 551 - • .102 

.·iOu.C l 3.6 
:t, 1 .i1 -~ 1 D.E /j . .6 1 • 

t • 702 • 1 6 . 113 -. a~/1-

".:; - 1 -. 0· :; . 6 0 . 2'_6 . 653 

t - 2 .o )3 - . 2~?1 2'> :'> - • ... c::.. - . 16 

t - 3 . 2L~) -. 16 . 022 . 152 

. -,,;7 . 4 :} . 1.5;_ -~ t,;) ' • :>:.> 

odol 2·2 '·:o· cl :,i . 8 
't {1 ~E 11 R Li ( R- E) Ll 

t . 226 . 033 -.047 - . 1 :36 

t; - 1 -. 0~ .. 227 . 126 . 6l~2 

t - 2 • :;6 '.) -., 'l -. O:; 
,, 

- • G~ 3 

t - .:? . 16 -,9 -., '"' .Ob:j • E1 

Sun • 701 -. l!-4~. . 12 . 2:; 



- 127 -

Measures of Lag Response 

Model 3.!z 

0.6 

0.4 

0.2 -

-0.2 

-0.4 

-0.6 

t+1 t t-1 t-2 t-3 t-4 

Model 3.7 

0.3 

0.2 

0.1 

0 
\ 

-0.1 \ I 
* 6 R \ I 

-0.2 I 
I 

-0.3 I 
-........ 

t+1 t t-1 t-2 t-3 t-4 



- 128 -

* o.djuutcd (Y1 - E) , E 
' 

* lt ~ 
R, (R-R) , · 

~ (Y'1-E) '"'.J ~O .. c c .t v, :ri:_ ble . 

1odol t: .• 1 Joa.cl ~. 2 Hodel 4,.3 , o(.e l Lf. • 4-

/J. 1{l * .6 :a "' "' 4E /J. ( R- E) 

. o:;5 -.026 -. !. 26--tt -.460* 

( .. 157 ) ( . 079 ) (2 . 59U) ( 2 . 211) 

# 
. 163 -'- - '1 · ' ~1 (J . 300 -. 1 r'5 

(1 . v09) ( . 901) ( . 356) ( . ) 

t - 2 .14-5 -.24? . 325-+- .'167 

( . G?u) ( . 719) (1 . 625) ( . 626) 

t - 3 -.Ll-72~ -.241 . 004 -.070 

(2 .. 163) ( . 609 ) ( . 021) ( . 320 ) 

Su . 118 . OG6 -. 5'· 8 

R2 2-::>·· • c.:; . 062 . 275 . 226 

_ ".) 

R· . 089 -.1 0 . 150 . 093 

SEE 19 21 19 19 

D- \·J 2 . ~24 . 52'? 
,. . 385 • 35'1-



- 129 -

* /J. (Y4-B 

r1odcl Lt- . 2 Model l~ . 6 

* hM
1 * b,.f.11 6E ~R 

t . 111 . 022 -.1.-23+ . 042 

( .27:,) ( . 05 ) (1.lt-53) (.1Lt-4) 

1.1 - 1 . 276 . 544 .194 ~ c,+· . :>-.,o 

(.677) (1.334) ( . 7'32) (1 . GG5) 

t-2 -. 31G . 196 . ·:-02 -~ . 012 

(. 77;;) ( . 479) ( '1 . 514-0) ( . ().lJ.6) 

t-3 + -. 702 -. ;/iO -.0,7 -.437 
( 1.1.:-:;0) (1.039) ( .1 64) ('l . 256) 

oum -.631 .252 . 11G . 015 

R2 . 349 . 491 

1r2 . 080 . 279 

SEE 1 17 

2. 71 7 2. 391 



- 130 -

IJ.10.i 

* A(Y"l - E) ao d ..:.1cndont v a1·.:. blc 

i Odol t+ .z ·:od<- 1 4 • ..) 

* ,i. * ,. L\ ,1'1 hE .1R Li ( R- E) 

t . J.~?9+ - . 659 * - . 4-79 + . 270 
(·1 . l}LJ-8) ('i . 992) ('1 . 488) ( . 83.,) 

t - 1 • I 1 . 025 -.138 . 391 
( . 112) ( . 068) ( . 605) (1 . 2:)8) 

t - 2 . 235 • 133 . 273 - . 085 
( . 773) ( . 361) ( . :..),1-5) ( . ".163 ) 

t - 3 . 061 -.1 5 -.109 -. 5311·+ 
( . 130 ) ( . 395) ( . 309 ) (1 . 51r.;) 

s • 66 -.686 

R . 465 

. 061 . 242 

SEE 20 

D- . 2 . l.J-G4 ,., . 629 
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Bctu Coc£f icionts 

fodol 4 . 1 1'JOG.Cl 1-1' . 2 !· OC~G l / • ..., Hodel 4 .. 4 - r ,. 2 

:1 "' ' * j), ~E ..6.R A(R- E) 
.,~ . 027 -. 01:., -.452 -.L~3G v 

t -~ . 315 • ...:49 . 173 -.17G 

t - ? . 1r1 2 -. '1 23 . 345 . 159 

t - 3 -. 363 -.120 . 004 -.067 
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