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DATA AND VARLABLES
R 11-VIII we have ¢

. CHAPTE iven a description of the
Auctuations of economie variables. Our second task, to which
Part 11 1s devoted, will be to give an explanation of these fluctu-

We enter therefore into the field of economice selence. Be-
fore we devote our attention to the concrete problems presented
by the ohservation of economie fluctuations, we must, In this
introductory chapter, make some general remarks concerning
cconomic science itself.

The subject matter of economie science 1s the process of satis-
faction of human needs. This process takes place within the
framework of natural, technical, and institutional econditions
that may be considered as given. Among them we may count
the size and composition of the human population, the psychic
characteristies of the people, the natural resources of the coun-
tries in whiceh H“a ev live, the technical means they use, the legal
structure—{ree competition or a more controlled economy—ete.
f* rom Uif“«*;@' fmt a fmlimv f*ﬁ%rmm ;}hmmmerma and magnitudes,
1t 5, which we call ““econom-
¢ h enomena’ or “economilc ma fm ‘L udes.” Examples are the
quantities of various commodities and services produced and
traded, prices, incomes, and expenditures of individuals. The
nagnitudes of these variables are the unknowns in the quantita-
“tx;w Iwrm?*m‘m the t ﬁ*m:}xmmm Mﬂ:m 1ce has to

solve.
will | ted that the definition of the purpose of economic
e has ;;_._ﬂ statec 1 rather loosel y and, in partlcular, that
hetween those nmﬁml tudes whleh are gwen and
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by examples only. This looseness of definition, which may be
thought unsatisfactory by some, 1s due to the fact that within
the entire field of economics a great variety of problems is con-
celvable and admuissible, and the border line between given mag-
nitudes and magnitudes to be determined varles according to
the problem under consideration. Certain economic problems
may be posed in such a general fashion that even parts of the
legal structure of the country may be considered as unknown.
On the other hand, it will often be suitable even for problems of
a very high degree of abstraction to assume as given the stock
of capital goods available to a certain population; in still more
general problems, however, this variable will no doubt have to
be considered as an unknown. In the more limited problems,
with which economics has been most productive, 1t will often
be possible to assume as given all magnitudes outside one par-
ticular market.

In each economic problem there are, therefore, certain given
variables which may also be called ““data,” or “exogenous vari-
ables.” Those data, which must be considered as given even in
the most general economic problems, will be called the “funda-
mental economic data.” Among such data we may distinguish
between those that are constant and those that are variable.
The size of the population, the stock of capital goods, the main
outlines of the legal organization and of technical knowledge,
are normally assumed to be constant or nearly constant; on the
other hand, annual crops and certain parts of the legal organiza-
tion, tariffs for example, are considered as variable data. The
more constant data describe the characteristics of the economy
under consideration or of a certain portion of it; these data are
often referred to by the term “‘economic structure.”?

The results of economic science are often put in the following
form. From the given values of the economic data, certain

1. It follows from this definition of economic structure that one cannot count as
part of the structure the ratio between agricultural and industrial production and simi-
lar magnitudes which are often considered as elements of the economic structure. The
volume of production is an economic magnitude, not a datum. We prefer, therefore, not
to consider this ratio as an element in the economie structure but to reserve this term
for the more fundamental magnitudes of natural and technical character that lie behind
this ratio, such as the quality of the arable land, the size of the population, and per-
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values follow for the economic variables; for instance, with re-
spect to an mdividual market: Given productive capacity and
costs as data on the supply side and incomes and preference
~cales of potential buvers as data on the demand side, the
quantity sold and the price are determined (leaving aside many
details, for purposes of simplification). Another example for an
cconomy of a very simplified structure would be the following:
(x1ven the size of the population, the stock of capital goods, the
; e f eTENCe sci h s of the individual persons, and the production
at 1s to sayv, the technical coeflicients), the volume
( }f [ro -ci Hne ﬁ 101, the real w are, alu | the real rate of interest ma y
he determined.

The values for the economie varables determined in this way
are thought to “eorrespond to’ the given values of the data; in
400 mthmw with the type of reasoning given, they are equilibri-
um values. In other words, the theory mmplies the additional
assumption tiimt H 1 wlhmtif mn 1s stationary; and the question 1s
;}t;{t "l:hm way: How large should the volume of production be,
10w high whmxhi ﬂ:w pm*ﬁ level be, 1n order that the situation
remaln stationarv? The question as to what would happen 1if

tlw; wx‘tlmmm were not :.:tza/m;mmw fa&ll a:'ﬁmtwide 'the ;:;:i'c-c*'}pf;z of this
. YT f_ ”1]11(3‘

movement will oceur. ]3 ut t@h{& t y;m uf thm Iy i O W h IC h we re f(,, r
does not deseribe this process. It describes only a position which
would continue to exist once 1t has come into existence. The
theory does not concern itself with the question whether this
situation will actually come into existence. This would require
that (a) the data remain unchanged after an initial change and
(b) the movement of the economic system is in the direction of
azdapmtmrx or, in the terminology introduced earlier, represents
a damped process. If the process following upon a change of
data were wf a different character, particularly if it were un-
damped or antidamped, the new equilibrium position would

haps the stock of capital goods. To the extent that these more fundamental magnitudes

determine approximately the ratio indicated—with little effect of other economie vari-
s--it may be said that the ratio reflects approximately an element of the economic

N t I't, m uIe.
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never be reached. Nor would 1t be reached 1if the data were
changed again before a damped process had led to the attain-
ment of the new equilibrium wvalues.

STATICS AND DYNAMICS

The economic theory which i1s based on the assumption of a
stationary position may be called “‘economic statics.” It may
be said that this theoryv is applicable only to long-run tenden-
cles, provided always that the movements set mto motion by
the changes in data are damped and that the data themselves
do not change again in the meantime. It would also be appli-
cable if these movements were damped and took place very
rapidly, in other words, if the economic magnitudes adapted
themselves immediately to the data. This latter assumption 1s
often made tacitly, sometimes with more justification, some-
times with less.

If this assumption is satisfied, movements in the economic
variables can occur only as a consequence of movements in the
data. Many attempts have been made to explain economic
movements on this basis. This approach, in which situations
corresponding to different values for the data are compared, has
been called “‘comparative statics.” We have seen, however,
that there are not only immediate but also gradual processes of
adaptation. In the latter, movements occur even though the
data remain unchanged. It might be argued that such move-
ments require at least a change 1n the data to beset into motion.
But this 1s not necessarily the case. The process of change that
consists In the accumulation of capital and that follows from
the tendency to save and the tendency toward expansion of
production need not be set immto motion by any change in
the data. _

Movements that occur while the data remain constant are
called ““endogenous movements.”” As we shall discuss in more
detall below, we consider cyclhical movements as endogenous
movements to a considerable extent. We mentioned, further,
the process of accumulation. Movements that may be consid-
ered as the immediate, or the almost immediate, adaptation to
changes in data are called “exogenous movements.”” An impor-
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tant part of the seasonal movements may be consu

lered as sueh.
FI‘} x Ix w*i SELTEERE & EE f RE WY L YT YIRS 1) M LT AR E P LY ESEN SR g f 411 Inerease
[he development of an cconomy 1in consequence of an increase

i the prefpriiia tion m ay i [0y

movement. Here, the adaptation s not immediate in the
ke a vear, for instance, be-

limited sense of the word: it may tak
fore an mereased su D I:v of labor ma Y leadd to a co rresporl din 34
he wage level But compared to the periods over

reduction i t
which relevant changes in population occur, a vear 1s a relative-

[v short span of time, and the adaptation may be considered as
nearly nmmediate. It s assumed in this example that the move-

damped, or antidamped, process; there are good reasons for this

assumption.

It will be elear from the preceding remarks that conventional
cconomie staties cannot contribute to the explanation of en-
dogenous processes. The theory which 1s necessary to explain
these processes and which will follow step by step the process of
adaptation and the suceceding movements will be called “‘eco-
nomic dyvnamies.” Eeonomie dynamices has also been defined

quite accurately as the economie theory of the relations between

.. "

variables at different moments of time (Frisch). Yet dynamices
15 not so totally different from staties as 1s sometimes believed.
It 15 based on much that has long been accepted by economic
ters but that, in staties, could be used only in part.

ference between statics and dynamies 1s that

r =

n e

. '
i

'

research wor

_ chang Economic dynamics must
measure time also; it must incorporate time 1 its analysis as

one of the vanables.
\s a consequence, economie dynamics 1s nearer to reality and,
' wet, 1s sometimes simpler. Economic staties
vard the theorem that a certain commodity will
the long run if the production involves a
however, production at a loss will occur.

Economic dynamies will take this fact into consideration and

will on that account be more realistic.
chtly more complicated example to illus-

Let us analyze a shg
trate this point further. Economic statics shows us that a techni-
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cal improvement which reduces the cost of production of a cer-
tain commodity will lead to a new equilibrium with a lower
price and a larger quantity sold. Economic dynamics will de-
scribe the process 1n terms of the successive reactions of the eco-
nomic subjects participating. Following a reduction in cost by,
say, five cents, the supphers may reduce the price by, e.g., three
cents, with a view to selling so much more at this price as to
maximize their profit. This implies a certain expectation con-
cerning the quantity salable at the lower price, an expectation
for which no empirical basis may be available. The price reduc-
tion will lead to a certain increase in the quantity sold. If, how-
ever, the increase 1n the quantity sold is greater than had been
expected, it may be more profitable for the suppliers to raise
the price again somewhat, depending on their cost curve. Let us
assume that it 1s to their advantage to raise the price and that
they raise it by one cent. This will again lead to a small reduc-
tion of the quantity sold. In this way the well-known process of
trial and error will be executed. Static economic theory may
make some reference to this process, but it makes no use of it;
it does not study the process. Analysis by economic dynamics
will lead to the conclusion that the process of trial and error will
not necessarily lead to an equilibrium position. The well-known
cobweb theorem—one of the theorems of dynamics—shows this
in detail.? In this respect, economic dynamics is more realistic
than economic statics. By its separation of the process of trial
and error into a number of successive reactions, indicating at
each stage clearly what is cause and what is effect, economic

dynamics gives a picture which is much more readily under-
standable than that of economic statics.

SUPPLY AND DEMAND ANALYSIS

A very important instrument in both static and dynamic eco-
nomics are the supply and demand schedules used to describe
a market. We must devote some further attention to this sub-
ject. Various alternatives are possible; we shall deal here with
the most usual one based on free competition. In a market, a
sale of a certain commodity takes place. The sale reflects an

2. CI. p. 235, infra. - ' '




ECONOMIC STATICS AND ECONOMIC DYNAMICS 105

agreement between sellers and buyers. The quantity sold is at
the same time the quantity that the buyers are prepared to buy
and the quantity that the sellers are prepared to sell. If we call
the first quantity the quantity demanded and the second quan-
tity the quantity supplied, then there must be equality between
the quantity demanded and the quantity supplied. Both depend
on a number of other variables. One of these is the price of the
commodity in question. But the quantity demanded depends
1ot only on the price but also on other variables which we may
call “demand factors.” For consumers’ goods these demand fac-
tors may be, for instance, the income of the buyers and the
Prices of other commodities. In the case of producers’ goods a
number of other, technical factors may also be of importance.
"I'he quantity supplied depends not only on the price but also
on a number of other variables which we shall call “supply fac-
tors.” For most commodities the cost of production and the size
of the productive capacity should be con81dered as supply
factors.

Given the supply and demand factors, the quantity demanded
and the quantity supplied will be determined by the price only.
For every given price there will be a certain value of these two
quantities. A relation of this nature may be expressed 1n a
table, either a demand table or a supply table. The relations
mnay be referred to as demand functions and supply functions;
the quantity demanded and the quantity supplied are both *‘a
function of the price.”” These functions or tables may be ex-
pressed in a diagram (see Fig. 40). In a rectangular system of
co-ordinates XO0Y every point is characterized by two numbers,
the X-co-ordinate and the Y-co-ordinate. According to the de-
mmand table, a certain value Y of the quantity demanded will
correspond to a given value X of the price. These corresponding
wvalues can be represented by one point in the diagram. If the
price is changed, another point i1s obtamed. All these points
together form a curve, the demand curve. A supply curve can
be constructed in the same way. Both the demand curve and
the supply curve correspond to given values for the demand fac-

tors and the supply factors.
In the market under consideration transactions wﬂl occur
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only at that price at which the quantity supplied and the quan-
tity demanded are equal. This price may readily be determined
if the demand curve and the supply curve are known and are
drawn in the same diagram. It is the price which corresponds to
the point of intersection of the two curves (1'7). At that price,
the quantity supplied and the quantity demanded are equal,
and X* is the quantity sold and bought. The price and the quan-
tity sold follow from the demand and supply functions, that is
to say, from (a) the values of the demand and supply factors
and (b) the coeflicients reflected in the demand and supply fune-
tions. One might also sav that they follow from the position and

"\ Demand Supply
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F1G. 40.—Demand and supply curves and their equilibrium point S

the slope of the demand and supply curves. In the simplest
case—which 1s often a good approximation to reality-—where
the two curves are straight lines, each of them is determined
by two numbers. For these two numbers one can select differ-
ent pairs. One may take, for instance, the intercepts with the
two axes. Or one may take the intercept with the }-axis and
the slope of the curve or the intercept with the X-axis and the
slope of the curve. We select here the last-mentioned pair of
numbers. The intercept with the X-axis represents the quantity
demanded or supplied at a zero price. It may be rather difficult
to see the economic sense of this particular number. One could
take just as well the quantity demanded or supplied at any
other fixed price. Graphically, however, the first concept is sim-
pler because it does not require an additional vertical line in the
diagram. It is also simpler algebraically; but, in line with the
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~scope of this hook, we shall not pursue this point. We shall call
the mntercept with the Y-axis the “level” of the supply curve,
or. respectively, of the demand eurve. We state, therefore, that
cach of these two curves is determined by its level and its slope.
The level and the slope of the demand curve depend, among

other things, on the val I

L

LR TS

ues of the demand factors. They depend,
further., on given data of a more fundamental character, such
as the preference seales of the buvers. For other demand factors

and other values of these data the level and slope of the demand
curve will be diffierent. No general statement can be made as

ﬁWWWmnlw-u o R R b ermwmum} x
Level

Fii, 41, - Change in level of the demand curve and its effect on the equilibrium
poihit,

to state i which direction the level of the de-
move if income 1s mereased or if the price of

usually possible
1l

mand curve wil

COoInp etin L COIMI adities 1s Inereased. In view of this ; chan £e5 (Jf

ra

v as a first approximation be considered

the demand factors ma;
level of the demand curve and not its slope.

to affeet only the

An increase in the income of the buyers will lead to a higher level
of the demand curve and so will an increase in the price of a
competing commodity; an increase in the price of a complemen-
tary commodity will lower the level of the demand curve. In all
these cases we may assume a parallel shift of the demand curve.
This shift, due to a change in demand factors, will lead to a shift
in the point of intersection of the demand and the supply curves
(see Fig. $1). Similar considerations apply to the supply factors.
An increase in productive capacity will lead to a higher level
of the supplyv curve and so will a decrease in costs.
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“As we have stated, the slopes of the demand and supply
curves (which are closely related to the elasticities of demand
and supply) may, as a first approximation, be considered as
remaining unchanged when the demand and supply factors
change. The slopes will change, however, when some of the
more fundamental data change, such as the preference scales
of the buyers or the productio:n functions of the sellers.

Sometimes, when changes in some of the more fundamental
economic data (not those of one market but of the entire
economy) are the object of study, the analysis has to be focused
also on changes in the slopes of the curves; this, however, raises
much more difficult problems. A change in the slope by itself
does not yet determine the new position of the curve; the slope
may be changed by rotation around any one point of the curve,
and 1t makes much difference which point is selected.

We have described in some detail the mechanism ot demand
and supply curves because this mechanism is used as an instru-
ment of analysis in both static and dynamic economics. In the
hight of what was said earlier, this may also be understood in
the sense that the demand and supply analysis can be used in
the explanation both of exogenous and of endogenous move-
ments. In the static type of analysis it 1s assumed, as we have
said, that the values of the economic variables adapt themselves
immediately to changes in the data—in this particular case the
data of one market. Changes in prices and quantities are then
explained by reference to changes in the level of the demand and
supply curves.

In dynamic economics, on the other hand, other expla,na,tlons
of changes in prices and quantities are possible. One of the sim-
plest cases of this is that in which there is a time lag between a
change 1n the price and the consequent change in the quantity
supplied. The instrument of the supply curve is then used in a
difierent way: to indicate not in what way the quantity supplied
will be determined by the price in the long run or after complete
adaptation but how 1t depends on the price which prevailed
at a certain specific earher period. If one knows that the quan-
tity 1s determined by the price with a certain lag, the supply
curve Indicating such a short-run reaction may be quite differ-
ent from the supply curve indicating the ultimate adjustment.
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It may very well be, for instance, that the seller will change the
quantity supplied In response to a change in the market price
in the direction of the ultimate change but not to the full extent.
Different psyvchological and technical conditions will determine
how large this initial and provisional adjustment will be. In a
quantitative application of the supply curve to the short-run
reaction, one will have to use figures different from those which
apply to the reaction according to economie statics. Any knowl-
edge concerning the quantities involved can be obtained only
by statistical measurement of the curves. To the extent that we
have any statistical knowledge of these curves, we know the
provisional rather than the final reactions. In the explanation
of reality the final reactions are of importance only to the extent

i

data occurs. In a qualitative sense 1t 1s possible in any case to

operate with the same concepts of supply and demand curves

in dynamics as n staties; 1t 1s possible that the quantitative
es are not too great either.

I'he same situation may also be deseribed in other words. If
we assume that the quantity supplied depends not on the price
at the time of supply to the market but on an earlier price, one
may say also that supply 1s completely inelastic but that there
15 an additional supply factor, namely, the price at an earler
period of time. Logically, this proposition is unexceptionable;

L

in further analysis it 1s, however, often more convenient to ex-
tend the concept of the supply function in the way we did.

An immportant intermediate case 1s that in which the supply
function depends both on the current price, as in economic stat-
ics, and on the price some time before, as in our dynamic case.
In such a situation the preceding price must be counted as one
of the supply factors.

The instrument of demand and supply curves may be gen-
eralized into a dynamic instrument in many other ways. One of
these consists in assuming that the quantity demanded depends
not only on the price, either current or past, but also on the
change of the price compared to a preceding period. The change
in price may often play a role, particularly in demand functions
when speculative purchases are of importance.

In the preceding examples, dealing with situations in mark-
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ets that represented only a very small part of the total economy,
it was assumed that the demand and supply factors were inde-
pendent of the result of the exchange, that 1s to say, independ-
ent of the price and the quantity in the market under considera-
tion. In other words, the demand and supply factors were con-
sidered fully exogenous in the particular market. Strictly speak-
ing, this can never be exactly true, since incomes must always
be dependent on the price and the quantity sold in every market.
When the market is small compared to the total economy, this
point may be disregarded. This approximation, however, 1s not
permissible in connection with a market that represents a large
part of the economy, for instance, the labor market or the mark-
et for consumers’ goods in general. In the analysis of such a
market more complicated systems are required, particularly in
economic statics. In economic dynamics, on the other hand, we
have the advantage (indicating once more how economic dy-
namics is in some respects simpler than economic statics) that
a more complicated system is often not required; this may in
particular be the case if certain lags may be assumed between
the formation of income and the exercise of demand in the
market under consideration. The quantity sold in a market will
determine current income but not income at a slightly preced-
ing period; in that case, the preceding income may still be con-
sidered as exogenous with respect to the market under con-
sideration.

In both statics and dynamics it will be necessary to deal with
a large number of economic variables in order to explain de-
velopments In the economy as a whole. If we are to handle a
large number of markets and all the relations applicable to
them, the number of variables involved will usually be very
large. Since our minds are not able to operate at one time with
a system of so many relations between a great number of vari-
ables, the general scheme will often have to be simplified in
many respects. A number of examples of this will be given
below. - . .
- In addition to demand and supply relations, a number of
other relations, equally well known from conventional theory,
will have to be used. We may mention, for instance, technical
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relations, such as those which indicate the relation between the
cquantities produced of a certain commodity and the quantities
of the factors of production employved in the production of that
commodity. Further, we may mention certain definitional equa-
tions, such as the one stating that saving equals income minus
consumption expenditure. We do not need to discuss these
various tvpes of relations at this stage since they present no
particular problems.

The demand and supply funections as discussed 1n the preced-
ing paragraphs indicate only one type of reaction, namely, the
reaction of the quantity supplied or demanded to the price, the
latter being considered as given. This 1s the normal reaction in
certain markets, such as the security markets and the markets
of the world’s main staples. But this deseription of markets, in
accordance with the classical theory ot free competition, 1s not
so suttable with respect to other markets. It 1s often more re-
alistic to assume that the seller sets the price 1n response to the
quantity sold, whereas the buyer determines the quantity he
wants to buv in response to the given price. The buyer reacts in
accordance with the classical scheme, but the seller does not.
Both have specific reactions to either preceding or current eco-
nomic variables, and these reactions can be described in a way
similar to our description of supply and demand functions, even
if thev refer to variables other than quantities and prices. Much
of what we discussed before, therefore, has very general validity
and may also be used in the treatment of other problems of

economic fuctuations.




