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PREFACE

=sS=ES===

In the name of Allahy most Gracious, most Merciful. Praise
be to Allah, the Cherisher of the worlds. May His blessings and
peace be on his prophet and messenger Muhammad, the lord of the faith-

ful,

Studying business cycles éan be purely fheoretical. In fact,
there are many tﬁeoretical explanations to economic fluctuations
ranging from under-consumption to multiplier-accelerator interac=-
tion, However, the scientific approach hardly suggests deduction

alone to be the only criterion for evaluating scientific principles.

Business cycles can also be studied in a'pure empirical way.
The work of Burns and Mitchell is a good examples. Empiricists do
not depend on economic theory nor do théy relate their own analysis
to any theoretical structure. They take all available data as the
first step. Then, they proceed with some smoothing processes to

discover economic fluctuations.

A third school stands between the theoreticiaﬁs and the empi~-
ricists. This school follows the econometric approach, It takes
from theory the logic of all structural and behavioral rélations. It
takes from mathematics the technique of expressing these relations
in terms of a formal model, Finally, it takes from statistics the
method of relating models to data and making_any inference or signi-

\

ficance tests.



. A

Because of different problems relating to space and scope,
we will revieq the shortcomings of the emperical approach in brief,
and explain the econometric approach of studying economic fluctua-
tions. For the sake of clarity, a smallAgxplénatory model will be
added to show some of the mechanics involved in ﬁsing the general
model., The second Part of the paper introduces spectral analysis

as another technique.of studying fluctuations,

The introduction of spectral analysis is doﬁe in the easiest
possible form., Due to the strange terms of spectral analysis which
re foreign to economists, and due to the high level of the required
mathematical background, this technique appears to be rather diffi-

cultn

However, economists who can follow matheﬁatical analysis if
every step is writtern down and explained without much detail will
be able to benefit from this simplification, Therefore, an exposi-
tion to spectral analysis will be intrqduced first as a necessary
background. We will try in this exposition to follow the mathema-
tical form step by step. Nevertheless, we will avoid too rigorous
proofs and theorems éince the literature is already rich with them.

Finally, a brief account of how such a technigue can be used for

studying fluctuations will be provided,

My deep gratitude is due to Piof. R. Campbell and Dr. R,

Glenn Vice for being kind enough to have commented on this paper,



I, THE SHORTCOMINGS OF THE EMPERICAL APPROACH(l)

Koopman's criticism of Empiricism is directly related to the
(2)

work of Burns and Miitchell o We will review his criticism in

brief and discuss the empiricist's answer to it.

The empirical approach of Burns and Mitchell lacks guidance
from theoretical consideration, while "theoretical preconceptions
about the nature of observations cannot be disﬁensed with. This
conplete divorce from theory is c¢lear in the following:

1- In Chapters 9-12 they search for possible changes in cycli-~
cal Lehavior overtime, The average measure of cyclical be~
navior is computed from seven series chosen with no systema-

tic discussion of the reasons of their selection.

2 - They do not study behavior in terms of the behavior of groups
of economic agents whose modes of behavior, in the institu-
tional and technological environment, are the ultimate deter-
minants of the levels of economic variables and their fluctua-
tions., They study behavior in a more mechénical sense of cer-
tain measurable joint effects of several actions and responses.
This eliminates the benefits that might be received from eco-
nomic theory. It also divorces the study of fluctuations from
the explanation of the levels or trends around which the‘vari—

ables may fluctuate.



3 - There is no organizing principle to determine on what as-
pects of the observed variables attention should be concen-
trated, éxcept for applying the formal definition of the

cycle,

A The study is not relatéd to the problem of prediction, its

possibilities and limitations.

5 - Although Burns and Mitchell are aware of the problem of ran-

domness, they do not discuss it in terms of definite distri-
butional hypotheses. Their variance tests applied tb dura-~
ltions, amplitudes, and-time lags are notrigoroﬁs. The mea-

sure of these variables need not be independent over succes-

sive cycles,

Resorting ‘to econoxic theory is also a practical neces-
sity. Without resort to the theory in some systematic way,
no conclusions relevant to the guidance of economic policy

can be made,

(3)

Empiriqists answer these criticisms'on'two;basée:

1l - The aggregate has an éxistence:apértlfrom its constituent
parties. The behavior characteristics of its oW are not de-
ducible from the behavior® of the particles. Therefore, seek-
ing a basis for egéonomic dynamics i; the analysis-oi the eco-
nomizing behavior of the individuai may not be necessary or

even particularly desirable,



2 - Secial usefulness of economic policy is hardly a relevant

criterion in the evaluation of economic research.

Our answer to the firat point is simple., Aggrepgates do not
"act? independently of their constituents. Even if their behavior
is not directly related to their '"licro" units, a first step is ne-
cessary before dealing empirically with aggregates. There should
be a theory which explains the economizing behavior of agpregate
units. Then, this theory should be incorpofaégd with any empirical

worlk. Until such theory exists the empiricists should either use

the existing theory or develop the necessary theory themselves,

The answer to the second point is also simple. Intelligent
criteria ore undoubtedly needed to evaluate econpmic policy. Ico-
nomic fresearch is the only source for such criteria. Therefore
Nsocial usefulness'" is a relevant basis of evaluating research, but

not an ultimate one.



The econometric approach includes the simultaneous equation
model approach, and the use of spectral analysis in studying econo-
mic fluctuations. The latter approach is discussed below, and this

part takes up the former one,

In order to have a good understanding of the econometric ap=-
proach it is necessary to understand its classification of variables
and equations. Variables are classified into the following catego=-

ries:

l. The Exogeneous or Independent VariablesThere are three

principles according to which the exogeneous variables are deter-

(&)

mined. The first is the departmental principle. It treats the

variables which are whollonr.partially outside the scope of econo-
mics, like pOpulétion and time, as independent. The second is the
causal principle, It regards as exogencous the variables which in-
fluence the remaining exogeneous variables sut are not influenced

thereby. The third principle is time which classifies lagged (pre-

determined) variables as exogeneous.,

2., The Endogeneous or Dependent Variables: They are those

variables which are mutually dependent and determined within the

system,



Lquations can be classified as follows:(

1.

2
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Definitional Equations: They express definitions or identi-

ties which held exactly in the system. As an example:

Y =

W=

C+ 1 income
consumption
investment
total wage bill
wvage rate

labor

EH QK
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stochastic Equations: They do not hold exactly. They are

randomly determined., Three kinds of stochastic relations can

be found:

e

Behavioral : which expresses a behavioral relationship,
as
C=a+bd¥ +u a constanf
b : marginal propersity to consume
u : error term
technological:}yhich expresses a technical or institue

tional constrein as

0O =a La Kﬁ u acp . parameters

K : capital

0 : total output
adjustment: which refers to the adjustment process taking
place when there is .-a disequilibrium in a particular mar-
ket, as
Tt S =M M Md: money demand

Mo money supply

S : savings



The error term is included in the stochastic equations to count for
the unknown variables and the errors of observations(é). To give the.
model a probablistic nature, we generally assume that the effects of

the unexplained variables and errors happen at random.

The econometric approach has three components(7). First, a
specification of the process by.which the independent variables are
generated., Second, a specification of the process by which the ob-
served distrubances generated. Third, a specification of the rela-
tionship connectiﬁg these to the observed independent variables., A
given body of economic observations, cross section sample or time
series, may be.viewed as a sample from the population. Once we spe-
.cify a parent population, the rules of statistical inference can be
applied to develop a rational method of measuring a relationship of

economic theory from a given sample,

-

Therefore, the quantification of economic theory is not a me-
chanical task.e It is not a matter of measurement without theory.

It is merely a specification of the probabilistic mechanisms that

link economic obserwations to economic theory,.

After constructing the structural equations of the model, we
can solve the system for the endogeneoﬁa variables. This solution
will be in terms of the exogeneous and predeternined variables, and

the disturbances, This solution is called the reduced form., It can

be used in forecasting'the‘values of the dependent variables given the

independent ones,



In order to examine the dynamic properties of the model, i.€.,

under what circumstances cycles, growth, etc., are found, we have

. o]
to construct the '"final or Timbergen equations".(U)

In each reduced form equation, the lagged variables, except
for the one explained by the equation, are algebraically eliminated.
Then, we et a difference equation in one endogeneous variable ex-
pressed as a function of a number of its lagged values, of parameters;
of exogeneous variables, and of disturbancese. LIf the exogeneous
variables, the parameters, and the disturbances are held constant,
the dependent variable will be a function of only its past values.

This time path golution is called the solution of the final equation,

I+ can be examined to see under what conditions it contains cycles,

growth, decline,e.., etce

In order to explain the approach, a simple model follows as

an exaﬁple.

Let us assume we are interested in the time path of the price

of a 'certaix_:. commodity, whose market equations are:.
a _«u a a ' 1
Q=GP el Pyt Sy Loty (0

a a
) By P el B (2)

d s
Q-t y .Qt (3) -



where:
P : price. :
@ :Q: quantity demanded, qf quantity supplied
Y : Income
Ui : disturﬁénce variaﬁle
@..: parameters

t : time subscript,

Then, we have three equations in three dependent variables:

Qt' Qt’ and Pt' and one lagged varlable, one exogeneous variable,

and an error term,

\

The Reduced form:

By using (3), (1) and (2) are equal, Then:

ETR/ALTR G L + 0 =9 D

G Pt_l $ QLY e U ' (4)
By solving (4) for P, .:

P, (X "«_2-1) B (,0{22 oo STV

CART
+ (U2 - Ul) (5)
= =d(22..d12' L :&a -0 L V.- ul— - (6)
g b, e G e © e e
Let: Ll : .
is?_a.lf(ﬁ - ot (7
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25 <13
S (8)
K117%a P :
Tk D
B,
= =y (9
Ry 0y ¢

By substituting (7), (3), (9) in (6):

Pt =0(Pt_l o5 FYt + Vt (10)

By the same logic:

Piqg "XP. - +BY ,+V, o (11)

By substituting for P, 5 from (L) in =(A0)
P, =o<[o( Poot BYyqt V,  J+BY, +V, | (12)
=N Py p ¢ (BY, v BY, 1) ¢ (V, + &V, 1) (13)

Then, we can express P as in (10) and then substitute for it

t=-2

in (12), Repeating this operation s times will render:

: s+1 2 T Z¢
Pp=ot Pyogt B @Y, B Ver (14)
r=0 r=0
By letting s go to infinity, and assuming that lim cx? = 0,
r =60
then
ed. (28]
% 7
P, = g ATB) T, + E,\ Vi (15)

In this case the system is said to be stable, and its final

equation is (15)., In other words, P, is a function of some level

of income and disturbances. If lim c‘r # 0, the final equation
v

will show instability,

¢+ Needless to say, this is a difference equation of the first order.



- 10 =

If 8 = t-1, equation (14) will be:

& t-1 f t=-1 5
Pt =D( P0 5 E) QX P) Y'c—J:' i E vt-r (16)

where PO is some initial value of P,

If the exogeneous variable ¥ is indefinitely sustained at

‘?, then P will approach its equilibrium value P which is equal to:

P= L o®7T (17)

t= (S
e @R T+ = O 1 (18)

r=0 =t
00
=5 W t+of K Wt (19)
r=0 r=0

By comparing with 17,

t-1

P -5 W@ l+afs _ — (20)

r=0

By subtracting (20) from (16).

M t-1
P*mot BSt E(qu).z.+ E s (21)

where P* = P, - P

and Ty ety oY

and P0=P0'-po

In other words the-enodgeneouq and exogeneous variables are expres-

sed as derivatives from their equilibrium values.



