BUSINESS CYCLES AND THE EMERGENCE OF
| MACROECONOMICS

A. AL-AMEEN

I INTRODUCTION

The purpose of this paper is to develop an understanding of the
principle theories of the nature and causes of business cycles and to show
that the emergence of macroeconomics was a result of business cycles and
business cycle studies. That is, this paper will attempt to show that busi-
ness cycles and the Neo-Classical theories of the business cycle were the
major causes of the emergence of macroeconomics. The format will be
one of descriptive presentation with analysis of Neo-Classical theories and

the background for Keynes’ General Theory.

O BACKGROUND

Classical economists, for the most part, ignored cycles as a short-run
phenomena of no consequence since the free market system tended auto-
matically to full-employment equilibrium. Some minor writers, contem-
poraries of the Classicists, did develop cycle theories but they were gene-
-rally ignored. Some writers looked for exogenous causes of cycles while
others, especially later, developed theories which broke away from the
Classical concepts.

Identifying Cycles

A great deal of important work in identifying, and thus calling atten-
tion to, cycles was done by Juglar, Kitchin, and Kondratieff. Clement Jug-
lar, a French medical doctor turned economist, was one of the first to
conclude that supposedly isolated panics and depressions were really only
phases of a continuous cycle.(1) In the second half of the nineteenth cen-
tury he reported cycles having an average duration of nine to ten years
and talked of prosperity, crisis, and liquidation as the three phases of a
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cycle.(2) In the early 1920s, Joseph Kitchin(3) viewed cycles as compris-
ed of a minor cycle of about 40 months duration and a major cycle which
was the aggregate of two or three minor cycles.(4) In 1925, Nikolai D.
Kondratieff reported much longer cycles(5) of about fifty years in length
which are international in scope, having the same timing in all capltahstlc
countries.(6)

Joseph Schumpeter developed a three-cycle schema(7) in which each
Kondratieff cycle is composed of six Juglar cycles, each of which in turn
is composed of three Kitchin cycles. Thus economic activity is a com-
posite of the three types of cycles which constantly interact. Supposedly,
extreme positions in the economy could be due to simultaneous peaking
or troughing of all three cycles.(8) These early attempts at identifying
cycles led to premature conclusions because of lack of data and inade-
quate statistical methods, but the conclusions remain important as the
groundwork for later eﬁorts 9)

Exogenous Theories

Since classical theory allowed no room for cycles, some economists
looked outside the system for an explanation of cycles and developed a
number of exogenous theories. Various meteriological theories attempted
to show that variations in weather conditions affected aerluul*ure which
in turn caused business cycles.

In 1875, W. Stanley Jevons noted that there were. a series of great
crises in nineteenth century England having an average period of 10.466
years. At the same time it was established that sunspots had -a cycle of
10.45 years. Jevons developed the explanation that sunspot activity affect-
ed weather, which affected agriculture, which caused business cycles.(10)
John Mills suggested in 1867 that crises might be caused by waves of
human emotional aberration and Jevons also toyed with the idea of solar
radiation causing behavior patterns which would cause business cycles.
Later sunspots were shown to have 10 to 11 year cycles and Jevons’ son
tried unsuccessfully to rework and rescue his father's theory.(11) Much
later Garcia-Mata and Saffner developed a well-evidenced theory linking
sunspots to variations in ultraviolet radiation to variations in mental and
physical health, but it is still difficult to link this to-business cycles.(12)

' The American economist, Henry L. Moore, dlscovered an elszht year
ramfall cycle which he thHought led to business cvcles throueh var1at10ns
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in. agrieulture.(l3) But instead of sunspots, his rainfall cycles were due
to movements of the planet Venus which, at eight year intervals, “comes
directly into the path of solar radiations and through its magnetic field
affects the streams of electrons flowing from the sun and hence, earthly
magnetrsm and the weather. (14) .

Generally because of conﬂrcting evidence, it is thought that there is
no correlation between variations in weather and agriculture, and busi-
ness cycles. The theories of cycles caused by radiation and behavior lack
data to support them.(15)

Un@erconsumpﬁon‘ Theories

-Karl Marx thought that periodic violent crises were inherent in the
caprtahst system and would eventually lead to the downfall of capital-
ism. “He used the Classical theory of value and the Classical theory of
wages to attack rather than to defend capitalism.(16)

_In Marx’s model,(17) the system is one of perfect capitalism and
perfect competition where everything sells for its true labor-embodied
value. In order to survive the Competition, capitalists must strive to ac-
cumulate wealth and exploit workers. Workers are free-bargaining agents
sellmg their labor-power, but they cannot ask more than a subsistence
wage ! Caprtahsts pay only the subsistence wage, but because they mono-
polize the means of production, they force labor to work longer than: it
takes to earn their wage and thus the capitalists gain the “surplus value”
of Jabor’s efforts. Profits are the difference between * what labor is pa1d
and the full (labor) value at which’ goods are sold. (18)

- ‘Since the system, following Classrcal assumptrons is at full employ-
ment ‘and caprtallsts are striving to accumulate more wealth ‘they did bid
up wages trying to hire more workers. Higher wages reduce the surplus
vaiue forcing capitalists to purchase labor-saving machinery; but there
are no profits from machines since full yalue must be paid for them. Al-
though this-action keeps wages from rising; it also cuts profits by reducmg
the labor force But capltahsts have no choice if they are to stay compet-
rtrve, -and: the situation becomes worse and worse as more labor:saving,
cost-cuttmg machinery is added: Eventually, productron is no longer pro-
ﬁtable and ‘consumption . dwmdles with rising unemployment as fewer
people ‘have the means to purchase’ goods.- Goods'-are dumped on the
m rket and in the crisis smaller firms go bankrupt 19) ok
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According to Marx, recovery starts as unemployed workers are forc-
ed to accept subvalue wages and surviving capitalists can acquire dumped
machinery at less than full value, and surplus value returns. With recov-
ery, the same process will develop and end in catastrophe again; each
crisis is worse than the last and bigger firms absorb smaller firms in each
cycle until the economy is highly centralized and the last crisis results in
the overthrow of capitalism.(20)

Marx recognized business cycles and the need for business to in-
novate and experiment if it is to survive competition. His prediction -of
giant firms is startling considering his time. But Marx did not foresee
that the system would not remain one of pure capitalism, but would ad-
apt rather than collapse.(21)

Paul Sweezy presents Marx’s economic doctrines in a most favor-
able light and his works are a good explanation of, and introduction to,
Marx. In describing the causes of crises, Sweezy’s approach is a little dif-
ferent. Profits are the difference between what capitalists pay for the
factors of production and the total revenue from the sale of goods. (- M).
(22) The objective of the capitalists is the expansion of this difference
(  M). Or, rather, the capitalist is interested in the rate of profit instead .of
the actual size of profits. If the rate of profit falls (even if ( M) is still
greater than zero), capitalists’ operations will begin to contract. General-
ly, if the rate of profit in one industry starts to decline, capitalists will
shift their capital to another industry. But if the rate of profit declines
in all industries, capitalists will postpone reinvesting unti] -conditions be-
come more favorable again, This postponement of reinvestment inter-
rupts the circulation of money, bringing on a crisis and overproduction.
The subsequent depression is what beoms to restore the rate of proﬁt and
brings about recovery.(23)

To Sweezy, overproduction is a result of, not a cause of crises. “The
specific form of capitalist crisis is an interruption of the circulation pro-
cess induced by a decline in the rate of profit below 1ts usual level ”(24)

J. A. Hobson has been called the champlon of the underconsump-
tion school and he breaks with the ClasSicists in his 1896 study. which
- analyzed cycles as simultaneous surpluses throughout the economy, fol-
lowed by simultaneous shortages.(25) The cause of cycles lies. in . undue
saving which Hobson equates with underconsumption. The undue savihg
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is 3 to 1 so the multiplier is 3 thus, the multiplier depends on the margin-
al propensity to consume and can be expressed as 1/(1-MPC). From the
above example, the multiplier would be 1/(1 - 2/3) = 1/(1/3) = 3. This
means tHat the smaller the leakage in income (that is, the smaller the
portion saved or otherwise leaked from income that does not go to con-
sumption), the larger the multiplier. Thus spendthrift communities
would suffer wider fluctuations of income from changes in investment
than would thrifty communities; and in a slump, a larger addition to in-
vestment would be necessary for recovery in the more thrifty communi-
ty.(86) “When looked at as a cumulative process which undergoes expan-
sions and contractions, the multiplier can produce wavelike movements
in income that help to explain business cycles.”(87)

The Accelerator

Through the multiplier, changes in investment cause changes in in-
come, while through the accelerator, changes in output cause changes in
investment. The accelerator principle shows that net investment is a func-
tion of the rate of change of final output rather than of the absolute level
of output. The accelerator shows why the demand for capital fluctuates
much more violently than the demand for goods.(88)

- The accelerator coefficient, A, is the technical relationship between
a given level of output and the quantity of capital necessary to produce
that output. Thus A = K/Y where K is the capital stock and Y is total
output (or income). Assuming no change in technology, an increase in
output, once full capacity is achieved, will require .additional . capital
eqmpment in the proportion indicated by A. A = K/Y is generally called
the average capltal-output ratio when discussing the economy as a whole.
I techno]ogy remains at a constant level, then the average and marginal
capital-output ratios are equal. A = K/Y = K/ Y. K is the same
thing as net investment, I, so A = I/ Y. Then multiplying both sides
of the equation by Y, the result is A (Y ), = 1, which is the formal al--
gebraic expression for the accelerator principle. That is, some multiple of .
the change in output equals the required net investment, and that multi- '
ple is the capital-output ratio. In general, the acceleratbr principle de--
monstrates that small changes in output' may result in Iarge changes in
net investment.(89) ‘ Con

The accelerator »princip‘le; assumes_a.stable or constant capital-out-
put ratio. As long as consumption rises at a steady rate, ‘net-investment :
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Second, new investment usually represents lower per unit costs through
improved technology so that prices can go down and the same level of
of imperfect knowledge and errors in forecasting.

Psychological Theories

Most theories of cycles involve human behavior and thus psycholo-
gical factors, but to the psychological theorists, psychological factors
alone cause cycles.(33) Waves of optimism and pessimism occur because
of imperfect knowledge and errors in forecasting.

In the early part of the twentieth century, W. H. Beveridge thought
that alternating periods of over - and underproduction were due to exces-
sive reactions of businessmen.(34) In the early stages of the upswing, con-
ditions look favorable to the businessman. While he tries to acquire as
much of the increased market as he can, in the aggregate businessman
overshoot the mark considerably. With the overproduction, prices fall
and businessmen become pessimistic. Each businessman tries to cut back
as fast as he can and in the aggregate they overshoot the mark again
causing shortages until the lower turning point occurs.(35)

Lescure’s theory(36) in 1906 seems to be a forerunner of application
or first use by the entrepreneur (innovator) of not just inventions but also
new processes and new ideas. Innovation may be expressed as a change
in technology or the adoption of a new production function and may or
may not involve a change in capital equipment.(41)

Schumpeter feels that, in a dynamic economy, innovations disturb
the scene and cause business cycles.(42) Innovation is a slow but not un-
important process associated with long cycles. While innovations are not
continuous, coming in spurts or waves, the process of assimilation of a
particular innovation is continuous, first, slow to be adopted, then rapid,
then tapering off like an S-shaped curve. Entrepreneurs are driven by
the profit motive and are competitive, but at the same time they are re-
luctant to be the first to take a great risk lest it fail. But once others start
taking profits by a new process, the rest are quick to imitate until almost
everyone in the industry has adopted it. The economy expands while in-
novations are put into effect and contracts as society adjusts to the
changes these innovations demand.(43)

In the expansionary boom, prices rise as resources are bid up in the
process of expanding productive capacity. In due time, the general adop-
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tion of the innovation substantially increases the flow of consumer goods
and the boom is checked by the painful process of adapting the econo-
mic society to the new levels of costs and prices and the new production
function.(44)

The economy is in the grips of multiple cycles (cycles within cycles),
caused by greater and lesser innovations with different gestation periods.
The first or primary upswing starts when an entrepreneur is able through
innovation to improve his profit situation. He borrows funds to innovate
and bids resources away from other uses. There is an increased flow of
spending in the economy; prices rise; imitators follow; and there is a new
wave of investment and general expansion until the increased flow of
consumer goods hits the market.(45)

With the general optimism there is much speculative activity which
leads to greater expansion than the productive advantages warrant. As a
result of the primary upswing, a new, higher equilibrium is reached and
innovations which previously were not economically feasible are now
launched causing a full scale boom. But when the primary wave turns,
the excessive expansion becomes manifest, causing the contraction to be
carried beyond the equilibrium point where the primary wave would have
brought it. Pessimism takes over leading to a deflationary spiral and what
Schumpeter calls “abnormal liquidation” because of the unwarranted ex-
pansion. The turning point and the return to equilibrium will occur only
after uneconomic positions are liquidated and the debt structure is cor-
rected.(46)

Schumpeter feels that cycles are essential to process; the destruction
is necessary to spur innovation. Booms cause depressions and the depres-
sions continue until the painful readjustment takes place and a new,
higher equilibrium is achieved.(47)

Non-Monetary Overinvestment Theories

Arthur Spiethoff developed a non-monetary overinvestment theory in
which cycles were characterized by relative overproduction of capital
goods and underproduction of consumer goods. With conditions of idle
capital, low interest and wage rates, and bank rates below investment
yields, entrepreneurs see opportunities to expand markets and technolo-
gical developments and an upswing starts. Durable goods industries ex-
pand; prices and profits rise; and more investment is attracted. The crisis
arises from overinvestment and overproduction of capital goods with
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underproduction of consumer goods at the same time. Resources commit-
ted to durable goods, and the relative scarcity of consumer goods, dis-
tort prices and profits, Finally the new capacity comes into production,
flooding the market with goods; prices fall; labor is laid off; investment
falls; and a general contraction takes place. The lower turning point is
reached when prices and costs have dropped enough to attract invest-
ment, but a reversal may not take place without some outside stimu-
lant.(48)

Cassel was concerned with overinvestment in relation to available
savings.(49) Like Schumpeter, Cassel saw the forces of progress as the
cause of cycles but unlike Schumpeter, he “attributes the end of expan-
sion to excessive investment ~outrunning the available supplies of
capital.”(50)

Cassel’s forces of progress are irregular and, besides innovation, also
include such things as the opening up of new countries and population
growth. These are a stimulus to the economy offering new opportunities
to expand the use of fixed capital.(51)

As the beginning of expansion, when profits are still high, saving and
the formation of capital are at their highest. As wages and rents rise,
profits become pinched and as this happens, the level of savings becomes
relatively inadequate. The greatest savers find incomes pinched and wage
earners increase consumption. “Even though the volume of savings does
not fall, it may cease to increase, and may become inadequate for the
increasing needs of the business world.”(52)

Interest rates rise causing a falling price for the instruments of pro-
duction (since they are now capitalized at a higher rate). At the time when
a large volume of such instruments (including construction) is completed,
the demand for capital for the necessary payments is at a peak. This
causes a capital shortage. Producers of capital goods have great difficulty
selling them and may even have difficulty financing their current costs of
production. General inability to complete undertakings already begun
causes some to be abandoned at great loss.(53)

In short, in the late stages of the upswing, investment is greater than
savings, causing interest rates to rise. This causes entrepreneurs to be-
come pessimistic and investment collapses causing the downturn. At the
bottom of the cycle, the opposite effect causes the upturn.(54)
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Cassel felt that expansion commonly ends abruptly in catastrophe
with many bankruptcies, great losses, and destruction of confidence in
genera] because entrepreneurs overestimate the community’s capacity to
save.(55) Like Schumpeter ,Cassel felt that cycles were an inevitable part
of progress.(56)

Other theorists including Tugan-Baranowsky, Aftalion, Pigou,
Schumpeter, and Robertson may be called, at least in part, non-monetary
overinvestment theorists. They all emphasize the role of the entrepre-
neur, the overproduction resulting from overinvestment, and the cycle
period being connected with the length of time it takes to put new equip-
ment into production.(57)

Monetary Theories

Knut Wicksell developed a monetary theory of the business cycle in
his “cumulative process” which demonstrates what happens when the real
rate of interest (return to physical capital) diverges from the money rate
of interest.(58) Wicksell’s equilibrium or normalcy is when the money
rate and the real rate of interest are the same, investment equals saving,
and the price level is constant.(59 In disequilibrium, saving does not equal
investment and there will be a general expansion or contraction of the
economy until the money rate is back in line with the real rate of inter-
- est.(60) If the money rate of interest is relatively low, saving is discour--
aged; consumption rises; entrepreneurs see profit opportunities; invest-
ment is stimulated; and prices rise. Eventually there will be a shortage of
loanable funds and the money interest rate will rise. If the money rate is
greater than the real rate, the opposite takes place; production is discour-
aged; prices fall; profits decline; and there is a general contraction.(61)

Wicksell thought that the economy could be regulated by use of the
bank discount rate. He was an important forerunner of Keynes and
Hicks.(62)

Hawtrey developed a similar monetary theory of a self-generating
cycle with a cumulative process of expansion and contraction.(63): He
believed that all changes in the level of economic activity are due to
changes in the flow of money. The economy expands or contracts directly
with the money supply. A frequent criticism of this is that small changes
in the money supply have little effect, but Hawtrey suggests that whole-
salers (and other middlemen between producers and retailers) are more
sensitive to small changes in the interest rate than others because of their
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heavy reliance on credit to handle costs of holding inventories. Lower in-
terest rates lead to expanded inventories which leads to increased orders
and an expansion of business. Higher interest rates have the opposite
effect.(64)

At the peak of the expansion phase of Hawtrey’s cycle, financial
structures are strained and excess reserves are being drawn down. With
the shortage of money and possible inflation, interest rates rise, then
inventories are reduced, and the economy begins to contract. With the
contraction there is a drive toward liquidity, loans contract, and bank
reserves begin to accumulate. After the deflation has proceeded for a time,
interest rates become low enough to encourage some entrepreneurs to
begin using loan funds again and a reversal starts. As the expansion deve-
lops for a time, surpluses disappear until the econcmy reaches the peak
of the expansion again.(65)

Hawtrey’s popular theory was offered during the gold standard. He
believed the gold standard’s fixed legal reserves imposed a flat ceiling up-
on expansion movements and caused their reversal. With the collapse of
the gold standard, Hawtrey thought that these cyclical fluctuations would
continue but they would lose their regular pericdicity.(66)

Monetary Overinvestment Thecries

Ludwig Mises incorporated his theory of cycles into the Austrian
‘School’s general theory and treats cycles “as the result of a continuous
tendency among politicians and businessmen to favor inflation of bank
credit — the ‘inflation ideology’ of central banking authorities.”(67) This
results in periods of low money rates and rising prices of capital goods
‘relative to consumer goods. Even at full employment, banks offer more
credit which adds no net capital goods but carries on expansion by with-
drawing from other areas. Finally prices of consumer goods decline;
banks stop extending credit; and a crisis develops.(68)

Frederick A. Hayek, Mises’ pupil, developed a more elaborate and
complete monetary overinvestment theory.(69) He emphasizes that cycles
start from an initial disturbance in the form of a “persistent tendency to

create new ‘bank credit in the shape of unwarranted advances to- enter-
prisers.”(70)

It is the elasticity of the money supply which allows disequilibria.
Voluntary saving is related to production that can be maintained, but
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new credit currency allows mal-investments in capital which are not pro-
ductive enough to be maintained. Credit currency is inflationary and can-
not be maintained indefinitely. “The enterpriser, anticipating rising prices,
and aided by money rates below the equilibrium rate, plunges into over-
investment.”(71)

Spending of new credit on investment raises costs and prices before
the incomes of consumers can rise so that there is “forced saving” in the
form of inflation. The crisis comes when bank reserves are strained and
credit ceases; new 'securities become difficult to dispose of; and over-
expanded investment programs are checked. Demand shifts to consump-
tion goods as lagging incomes finally catch up with prices, until consump-
tion demiand becomes too great and prices of consumption goods rise. At
this level, inflation is renewed, ‘credit expanded further, and there are
higher market rates of interest and wages. Finally, profits and expansion
cease as money rates equal the normal rate. Uncompleted mvestments'
are lost, unemployment develops and depression sets in(72)

Theories of thrs type are closely connected with the concept of “neu-
tral” money, and. “generally regard money as a mechanism which should
not be maintained for: contro] purposes, but-should be provided in suffi-
cient quantity to-avoid disturbances from this source.”(73)

See ‘appendifx for modern  theories of business cycles.
- ARGUMENT "

All of the efforts described above to ‘identify and explain cycles call-
ed-a great ‘deal of attention to thie problem of business cycles. Econo-
mists  could no_longer: ignore business cycles and just wait for the long
run and.equilibrium. It became increasingly apparent that Classical theo-
ry-just could. not handle business cycles. Exogenous theories for the
most part failed to explain cycles and endogenous theories all violated
some part of Classical theory because in the Classical model the system
tends antomatically to equilibrium, it does not tend to cyclical movements.

. Classical theory was -neat_and logical ‘but it just-was not coming ‘to
grrps wrth reahty Nevertheless assaults upon orthodox doctrine were: .
largely unsuccessful because it is difficult, to get rid of an old- theory
w1thout havmg an 1mmed1ate replacement (74)

‘“Every so, economrsts contmlied 'to do a great deal of valuable studyi k
on'thé nature ‘and-causes of’ cycles arid much of their work contributed to
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Keynes’ General Theory.(75) Robertson’s work on hoarding and its signi-
cance for the saving-investment problem was very important.(76) Tugan-
Baranowsky and Wicksell called attention to the discrepancy between
saving and investment.(77) Theories involving the dynamic role of invest-
ment, the relation of saving and investment, innovations, time lags, the use
of fixed capital, and the idea of derived demand (Tugan-BaranoWsky
Wicksell, Spiethoff, Schumpeter, Aftalion) “penetrated deeply not only,
into the special area of cycle theory, but also into general theoretical c_o_n-
siderations with respect to the basic functioning of the economy as a
whole.”(78) Keynes’ approach to Aggregate Demand stems fro mthe
work of Wicksell, Tugan-Baranowsky, and Spiethoff.(79) Also, Keynes
incorporated (and added to) Wicksell’s investment-demand analysis in
his system.(80) Hansen’s A Guide to Keynes lists many other examples of
the influence of Neo-Classicists on Keynes, especially in regard to Sec-
tion I of Chapter 16 and Chapter 18 of The General Theory. But, for all
of the contributions of the Neo-Classicists, it was not until Keynes that
any theory capable of replacing the Classical theory emerged

_ With the deepening of the Great Depression, belief in the explana-
tions of the Classical theory slowly withered. Unemployment rose as
wages collapsed along with the collapse of prices and interest rates. “The
departures from full employment were proving to be anything but tem-
porary. The ‘automatic countering forces” were neithér automatic nor
countering ...... Standard economic theory, with its preoccupation on the
long run, was proving largely irrelevant.”(81)

The ume was ripe and the theoretical background was lald The
General Theory was an inevitable book and if Keynes hadn’t written it,
someone else would have. Keynes’ General Theory ‘launched macroeco-
nomics as one of the two branches into which the broad dxscnphne of
economics is now divided.”(82)

v SUMMARY

Classxcal theory ignored business cycles as temporary phenomena of
no consequence. Work was done in identifying cycles and quite a variety’
of theories were developed to explain cycles. As a result of this work, and
as a result of deep depressions, cycles could not be ignored. The Neo-
Classicist cycle theorists contributed a great deal to what is now modern
macroeconomlcs The time was ripe and the Neo Classical theorists had
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1a1d the groundwork so that Keynes’ General Theory was an 1nev1tab1e
book providing a. theory to replace the Classical theory which was not
commg to grips thh reality.

A CONCLUSION

Crlse< and business cycle theones pointed up the failings of the
Classwal theory and led to the inevitable General Theory which provided
. 2 theory to replace the Classical theory and was the start of macroecono-

APPENDIX L |
C . "' MODERN THEORY
Cobweb Theorem

The cobweb theorm is- probably one of the simplest dynamic models
and. explains the cyclical movements of: prices and outputs of some commo-
dities. The amount supplied. is a function of the price in the previous period
while the amount deimanded is a function of the price in the present period.
If; in -one period, the price is above the equilibrium level, the result will be
that the: quantity supplied in the next:period ‘will .be: above the equilibrium
level: And; sifice quantity is.then above: the equilibrium’ level, price will be
below the equilibriumm, et cetera. If: the supply curve is stéeper than ‘the
demand curve, the cycles converge to equilibrium, If the absolute values of
the slopes of the demand and supply curves are equal, the cycles will con-
tinue undiminished. If: the demand curve is.steeper than the supply curve,
the :amplitude -of the ‘cycle increases over t1me (83) I
.TheMultlpher RS : 1

L Increafed‘ mvestment leads to mcreased mcome Wthh leads to both
mcreased consumptlon and mcreased savmg The amount of these increases
depends on the marginal propensxty to consume which is the functional re-
lationship - between “a- given level of income’ and thé amount of ‘consump-
tion cut! of ‘that level of income. Thus; 'on an individual basis, the resulting
‘incredsé’ in-consuription is less than the total increase ‘in investment ‘and
income. *On- ‘thie’ other * hand, aggregate income and aggregate ‘consumption
irictéases by a-greater amount thin the mcrease i mvestment because of
thémultiplier effect:(84) ' SRR A A
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When the new investment is first made there is a primary increase in
aggregate income in all industries immediately affected. As this is spent, and
on each round of subsequent spending, it gives rise to secondary increases
in aggregate income. Part of the new income is spent on consumer goods,
giving rise to further income which in turn is partially spent, et cetera, The
sum of the secondary income depends on how much is saved (or on the
leakages from the income stream), or on the marginal propensity to con-

sume.(85)

If, for example, for each additional dollar of income, 1/3 is saved and
2/3 is spent, then the marginal propensity to consume is 2/3, (MPC = 2/3),
and the total income produced by one dollar of investment is $3. The
ratio of total added income to the amount of investment
is 3 to 1 so the multiplier is 3 thus, the multiplier depends on the margin-
al propensity to consume and can be expressed as 1/(1-MPC). From the
above example, the multiplier would be 1/(1 - 2/3) = 1/(1/3) = 3. This
means that the smaller the leakage in income (that is, the smaller the
- portion saved or otherwise leaked from income that does not go to con-
. Sumption), the larger the multiplier. Thus spendthrift communities
- would suffer wider fluctuations of income from changes in investment
- than would thrifty communities; and in a slump, a: larger addition to in-
vestment would be necessary for recovery in the more thrifty communi-
~;1y.(86) “When looked at as a cumulative process which undergoes expan-
-« sions and contractions, the multiplier can produce wavelike movements
_ in-income that help to explain business cycles.”(87) '

*  The Accelerator

-Through the multiplier, changes in investment cause changes in- in-
come, while through the accelerator, changes in output cause changes in
investment. The accelerator principle shows that net investment is a func-
tion of the rate of change of final output rather than of the absolute level
~'of output. The accelerator shows why the demand for capital fluctuates

‘' much more vwlently than the demand for goods ('88)

: ' The accelerator coefﬁc1ent A, is the techmcal relatxonslup between
.. .a_given level of output and the quantity of capital necessary to produce
.. that output. Thus A = K/Y where K is the capital stock and Y is total
- output (or income). Assuming no change in technology, an increase in
_output, once full capacity is achieved, will require additional capital
equipment in the proportlon indicated by A. A = K/Y is generally called
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the average capital-output ratio when discussing the economy as a whole.
If technology remains at a constant level, then the average and marginal
capital-output ratios are equal. A = K/Y = K/ Y. Kiis the same
thing as net investment, I, so A = I/ Y. Then multiplying both sides
of the equation by Y, the result is A ('Y ), = I, which is the formal al-
gebraic expression for the accelerator principle. That is, some multiple of
the change in output equals the required net investment, and that multi-
ple is the capital-output ratio, In general, the accelerator principle de-
monstrates that small changes in output may result in large changes in
net investment.(89)

The accelerator principle assumes a stable or constant capital-out-
put ratio. As long as consumption rises at a steady rate, net investment
demand will be constant. For example, if the accelerator A = I/ Y or
A = 1/ C where C is consumption, and A = $2 and consumption in
period 2 exceeds that of period 1 by $10, then businessmen. need $20
worth of capital goods to meet that demand. If consumption remains at
this higher level of period 2, for all future periods, there will be no more
(net) investment. But if consumption in each period is $10 greater than
the previous period, (net) investment will be a constant $20 in each
period.(90)

Net investment declines when consumption increases at a decreasing
rate. For example, if consumption in period 2 is $10 greater than in
period 1, then (net) investment is $20. If then, in period 3 consumption
is $5 more than in period 2, then (net) investment is $ 10 or the rate of net
investment decreases. Similarly, if consumption rises at an increasing
rate, then the rate of net investment will increase.(91)

The accelerator principle does not always operate automatically be-
cause firms do not usually maintain rigid capital-output ratios through all
phases of the business cycle.

Interactions of the Accelerator and Multiplier.

Interactions of the accelerator and multiplier can generate different
types of cyclical patterns in income and investment, depending .on the
values of the coefficients.

Hicks’ model illustrates the business cycle as a period of expansion,
followed by a period of contraction, followed by cumulative expapsion
again, et cetera.(92) Through the accelerator, the economy can:experjence
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cumulative expansion (explosive growth) or cumulative contraction, but
the accelerator does not lead to cyclical fluctuations by itself. Rather, it
is a cumulative movement either up or down. Something else causes the
reversals.(93)

A rise in spending, say, induces a rise in consumption and income,
via the multiplier, which induces a rise in investment, via the accelerator,
which further induces rises in income and consumption, et cetera. As long
as consumption increases at an increasing rate, through the accelerator,
the economy may experience a self-reinforcing expansion. If consumption
slows, the economy may contract as the accelerator causes an absolute.
decrease in investment.(94)

The full-employment ceiling limits explosive growth. At the point of
full-employment, further growth of output would be physically impossi-
ble. The economy may “bump along the ceiling” for a short time until the
accelerator takes effect on the slowing down of the economy’s growth.
“The mere decrease in the amount of increase in output between periods
is sufficient to bring about a decrease in total output, or a down-
turn ...... ”(95) At full-employment, incomes stop rising, causing net in-
vestment to go to zero (via the accelerator). Reduced investment causes
a reduce in income via the multiplier. Thus the economy goes into a cum-
ulative contraction, and disinvestment takes place. There is a lower limit
to disinvesting, when businessmen run out of their capital stock altogether.
The economy may “bounce along the disinvestinent floor” until the
cessation of disinvestment leads to a rise in investment which raises in-
comes and the cumulative process upward begins again. Thus, the system
oscillates between “ceiling” ana “floor” in a cyclical manner. (The one
exception, where there would be equil*brium instead of cycles, is if there
is no net investment but all worn out capi.al is constantly replaced.)(96)

Samuelson’s model introduces time lags.(97) Through the accelera-
tor, in the Hicks model, the level of investment of period 2 is determined
by the net change in income from period 1 to period 2. However, there is
usually a lag in time for business decisions to change investment to be
carried out. Capital stock is not changed immediately upon a change in
national income and investment decisions are more likely made at inter-
vals instead of continuously. To reflect this, rewrite the accelerator equa-
tion as I = A (Y - Y ) where a period of time, t, is the time length
between investment decisions. The subscripts are each set back one pe-
riod on the Y’s to allow time for the businessman to obtain information
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from the period previous to t in order to act in period t. The time lag
causes the system to have a tendency to always overshoot the mark and
fluctuations occur even without the influence of a “floor” and “ceiling”
as in Hicks® model.(98)

For example, let MPC = .5 and the acceelrator coefficient A = 2 and
the initial values of income for Period O = 4 and Period 1 = 5. Each
period’s expenditure is the income for the next period. Let C be consump-
tion, E be expenditure, and I is net investment. In Period O, C = 2 be-
cause income, Y = 4 and MPC = .5, In Period 1, C = 2.5 because Y = 5
and MPC = .5, In Period O, E = 5 because in Period 1, Y = 5. And
since in Period O,C = 2, E = 5, and E = C + I, solving for I results in
I = 3. Therefore, from Period Q to Period I Y =1land C = .5
Then in Period 1, I = 1 and all the successive values of C, L, Y, et cetera
can be calculated and tabulated (see table at the end of appendix). It may
be noted that the result will show fluctuations in income.(99)

Net investment is proportional to the difference between this and
last period’s consumption. Since the income of this period is equal to last
period’s expenditure, there are two time lags which stretch out into a
two-period lag when combined. Thus, through the accelerator-multiplier
interaction, consumption affects income two periods away.(100)

Considering the turning points of the income cycle, where consump-
tion is increasing most rapidly, investment is at its highest level. As some
point after this, when consumption is rising more slowly, but is greater in
amount, and investment is less, expenditure will reach its highest point.
The peak in income will be reached one period later than that of expen-
diture. Peak expenditure will follow the point of most rapid increase of
consumption (or income) and the highest level of investment. At some
point of Higher consumption, with a slower rate of increase, and a lower
level of investment, expenditure reaches a peak. One period later, income
reaches a peak.(i01) ‘

Depending on the values of MPC and of A, the fluctuations will have
different patterns. If (MPC). (A) = 1 then there will be a neutral or stable
cycle or an endless oscillation. If (MPC). (A).is less than 1 the cycles will
eventually converge to an equilibrium position. If (MPC). (A} is greater
than 1 the cycles will diverge more and more from equilibrium.(102)
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