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1 = INTRODUCTION:

Tt has become customary, in dealing with problems.
of economic policy 1n general, and of planning in particular,
to make resort to some type of a model. It is true that many
of those who do not favorize the mathematical approach o 9004; 

~would refuse the term ﬂmodel“ ao,start with, - Howeverg.some_ |
'-refleCtion on the whole proqe&ure,,wnmlﬁﬂshgw;thanghateVer L
one's way, of. looking at thfngs is, one should be suing-though -
:by'implicationma certain_modelgfalbeiﬁ-an‘grreneous one 11

To bUle an expllclt model lsg in fact synonomous to;j

._the constructlon of a certain theory, perhaps in a formal- WaY s
Theorization, though in ltself is the basig of the development
of science, ie in fact an arb. 4And geod art would require high

 *talents and not merely the compréhen61an of -a certain kit of

tools which would be applied at will in whichever way one 1ikes,_

- Neither the attempt made here nor any attempt offered by some o
“more capable author than the present one, would pretend to prob
vide the reader with the necessary and sufficient means.. of -
 transforming his own thinking into an “operationally meanlng%.:
full® or “mathematlcally rlgorous” frameworks .

However, every one of us should benefit a lot from

studylng more carefully the bases and . 1ml+atlons-of this re%_}f' ;

latively new (in use but not in origin) weapon. ILet us give

an example., When Keynes forwarded his contribution to con= '
temporary econdmic'thinking'under the cover of “The General
Theory of Employment, Money & Interest”9 many writers dige.
cussed parts of the set of new ideas therein. Some challenpe&



'i_his Ypropensity to consume®; others his “liquidity preference®,

and so on., 8Still some others (and there mﬁght be a . lot of them
up till now 1) found the book difficult to read and probably :
completely b@yond their reach.

Then came Hicks with his "Mr. Keynes and the Classics¥

‘In that important article, Mr. Hicks reduced the Keyne31an gy8=s.

tem of thinking inte a small number of equabions, and did the

- same with respect to what came to be known as the classical dqcm

trine. - It is true that Hicks® abtempt was greatly facllltate&

by the emerg@nce of the General theory 1tself with all its lo= ...

glcal arguments, ‘psychological laws and bhe like. But Hicks
wight be considered respon51ble for the diffusion ef the Key-

nesian thinking in that he provided it in a nubshell. His at-

tempt is riet a perfect substitute for the theory. Butbt ib is
a contribution of seme other kind. Reducing the new theery te
its bare principles, and doing the same for the set of theoriles

‘gr@uped by Keynes under the heading ef “classical theory™, '
‘chks gucceeded in popularlzlng both systems of thlnklng, make-

ing shert-hand and concrete comparisons, and even suggesting
improvements. |

Te +this abtempt, which might be considered a land-

“mark in the field of economic model-building, many of the

young students of economics owe a lobt. It has become custow
mary te recall, as soon as one speaks aboutb the Keynesian = -
theory, that compact diagram summarizing ﬁhea%571ine of iden-
tity, the curve expreSsing the consumption funetion (which |
ig, by the way more zzreanm.gm"I than the conqu1ng term "prom
pen31ty to consume#®) and the parallel eurve which introduces
the level of 1nvesfmen+ and ends with de%ermlnlng the polnt -
of equlllbrluma It becomes possible alse %o think of more
compllcated gystems, and allegedly more ngeneral® theorlase

T
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Thus, it is net necessary to sbtart theorizing after
goling through the same steps suggested by Hicks or by somebody
alses What one should invest onefs time more profitaebly into
ig the following : Glven & certvain gf@up of theories, problems,
and‘objebtivesﬁ what are the concrete steps that one ghould foll-
~ow in order to get hold of the true kernel of each of them, re~ -
ndexr them'amenable to direct statistical observabion, and subject
them to-historical Vertificatibmyﬁrttaﬁﬁuturefpmdﬁectien&?3%"

i “Pohanswed this tathérsperificiquesblon one should stard
first by defining economic models, discussing their contents, and
investigating rules of their claSSification and. specification.

With such a background picture one can attempt a more full and o
. systematic answer to. the above question, The present paper is
confined to the former set of problemqg Whlle discussion of Lech= -
niques -of m@delubulldlng with speulaL reference t0 econometric
lnvestlgatlons and planning problems are conqldered in anether
paper, follew;ng shortlya

_ DEFINITION OF A MODEL

The above discussion enables us to visualize the need

f@f and the meaning of a.modelo By a model we mean a formalizas=
tion of a given tTheory, This formalization usually takes the
form of a set of mathematical relatlonshlp which @Xpress the
main economic relations'introduced by that theory. Such a de=" """
finition implies that we have at disposal a given number of eco-
nomic¢ variates, that these variates are well defined, though they
nay not be directly observable or measurable, and that we can. '
formulate the contents of’ the mathemdtlcal-relationships COrnNec t=
ing them, though thelr form might still remain andei'ermlned9 In
mosh cases a direction ef ecasualiby is obvious.



el

In erder to understand more fully the meaning of a ..o7
nodel,; it is sultable to discuss a bit further the need for -
‘having one, In engineering or architeéture, 1% 1s customary te
build an illustrative medsl for a given project, in order to obn
tain a fairly good idea of the ing and outs of the project besu
fore being finally committed to The suggested design. Such a
model stands as an fnexpensive. exPerlmenﬁatlonﬁmhose heéd is hi-
ghly appreciated when the design hag not been atbempted befere, .

In ec.écmorm.,c,Hs and empecnally in problems of econamic
policy, bxperlmeﬁtatlon is elther 1mp0581b¢e or e:cpens:nre,J U=
vally unhumens. It works by abstraetlon rather than by direct
euntrol@ One cannot sit Satlufled Wlfh igolating a.numb@r of
péople9 experlmentlng with esZo.. dlfferent rates and types of ta»

xation in Drd@r to decldo which sne to fall upon. There is a E

need for a prlorl determination of the potential effects of each
and deciding upon the most appropriate before gettlng committed
0 anye Thig‘bringS‘Qat'clearly certain characteristics of mo~

ot i

dels which might be familiar to those acquainted with theoretical

esononlcs.,

At their bases they are genuine abstractions., They
represent idealistle states which would o¢cur given certain con-
ditions. Once abstraction is introduced, a whols multitude of
phenomena would follow. In particular the level and limits of .
abstraction have to be determined, thus leaving room for an in-
finite number Qf‘péssiblezﬂmdsis@ HFurther, not being accom=.

panied by subsequent experimentation, the sexact shape of The re-0 -

. lationships might be left undebermined. This gives the model a
Targer secope of generality, but a smaller one of clarity and
definiteness. On the other hand, a lot would depend on the use
to which the model 1s pubt. Sometimes tThis use refllects a his-
Horical phase which brings certain toples bto the surface leaving



others as unimportant. Thus models of the business cycle which
occupled the interest of economic thinkers two or three decades
age, have given way bo models of econcmic growbh in cur rent
+Literature, :

An interesting feature of the problem would thus be

the following, If we are to. make use of a glven model we Would
Lequl¢e bo measure its exact, or may be approx1mate,\d1mens¢ons _
in a given case, Thus it might be found srue that consumers fole
low a certain model in deciding the size of their consumpbion E¥em
ﬁenditure, ©+80; responding in their behaviour to changes in, and
only in, their incomes§ But the exact degree of their response
night differ from one. economy to'another or even in the same eco-
nomy as between different points of time, ' ’

For this purpose another concept is introduced: that

- of a structure by which is meant the specific form and values at%
tributed to the characteristics of the model in a given case., I%
follows that each structure, though numerically different, is ca-
pable of being defined through the abstracth theoretical model.
One possible way of defining a modelis hence bto consider it as
the set of all Dossible structures which are explainsble by means
of a given theory. | _ ' L

III - PURPOSES & USES OF MODELS

_ Slnce economic theory is subdivided into different
dwpdrtments, one would expect thatb models can be.also used to r
serve different fields of economic analyslse Thus inbternatinrnal.
vrade models deal primarily with problems ariging in this ons
fleld of economic theory: The types of variables and relation-
ships appearing in such models would clearly be tied up to their

TUrpOse,
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: The ﬁost.frequently encountered type of model is

the so-called "income-determination® models It has become
. popularized as a result of the centributions of Keynes and
féllbwerso It has been used as a sultable guide to general
gconomic policy in free caplitalistic economleso  Other models
which are used in the field of economic pollcy are those which
are classified as fiscal poliey models. These pay much more
 attention to the varisbles and parameters under governmént
coptrel, such as government expenditureég tax rates, etcssse,

| . Bome models concentrate on final demeand prablems9
‘whlle athers are orlented towards a study . of inter~industrial

: *ﬂeiatlonshlpse In Bection V we.shall have an opportunity te

disceuse varioug types of models, and hence their potentisal
nsas and 11m1tatlonmo

‘But apart from these specific uses, one can disting-

.{_Ulﬁh three main purposes of models:

719 The first is analytlual@ By this we mean, ana1y51ng cer—

-tain economic ﬁltﬁ&tl@ﬂﬂg and attempting at giving an 1n+erpre=
- tation of some historical conditions. This is the type of ‘ap- -
'”pféach which is encountered in theorebical analyses and applied
.ecgnomebric research, . Nothing normative is sugg@sted.héreo of .

“course such nodels. can be used as a. ‘basis for policy recommendanﬁmff'u
' '_”tlvnag But thelr formulation in the flrsﬁ place 1s 0f1ented _ 'f 
'towards problems of interpretation and explanation:., Bromﬂan.emwflfjl  ﬁf
plrlcal point of view, these models can be used for the analy31s j;@  fh

-of hlstorlcal 81tuatlonse

_ _ In.fact; we can coneider this purpose as served by two
distinct groups of models¥
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‘a) . The Tirst group is "expository™, Thig is usually the sime

plest type of model, and is frequently used in textbooks,
Thus the Keynesian approach is usually illustrabed. by The
31mple+1ncqmewdetermlnatlon model,where investment is con- .
sidered exogenous, consump ion is a function of income,
with the familiar income definition equation, . This model
‘helps to emphasize the main point of departure of Keynesian
thlnklng9 and plays an important part in more serious studies
of economic problems, . ‘ L L
h) The second group is "descrlptlve“- Here, a more comprehen=
sive model is generally;requlredo Some of +the models qxn::
plained in theoretical sbtudies can play this role, But,
geierally. 5pea]§1ng9 this purpose 1§ best sefved by econome=—
- tric models, ' ) '

2, The seccnd purpose is forecasting and projectlon.

The emphasis is changed here from the past and present to the
future, By forecasting we mean the estimation of the potential

~ values of the variables explained by the modelo This is gener-

ally used for the purpose of estlmatlng the futurs values of

such variables, . .In principle such an operation can be made also
Tor present of ‘past points of time. The problem beeomesﬂ CoOne
cretelv speeking; one of estimating certain nagnitudes which
can.bp eventually confronted with obsenvatlonse

It is clear that the proper treatment of forecasting
zequlres the knowledge of the true values of +the characteristics
of the model. From2 & theoretical p01nt of view, any analytlcal
model can be always transformed into a form which is sultable.
for purposes .of ferecastlng even through its characterlstlcs re_
main numerically unspecified. This point will be explained m@re
fully in anothier pladea



With projection the question is slightly changed.
"Here one does noﬁ-merely’att@mpt at knowing the potential wvalues
of the - variables if the economy is left to itgelf. Rather one
" requires to find out such values when some extra conditions are
“imposed. The conditlons would generally wake the form of de-
fining certain values, chosen at will, for somé of the charae
cteristics of the model. In the terminology of the next sec—
fion, one specifies cértagn'values for some exogenous variables
and/ for parameters. One might aven determine directly the vas=’
lues of some jointly dependent veriables and calculate the @
~iues of the remaining ones by means of the model, These uses
ars guite helpful in problems of poliey-making and plamming. In
| fact target setting approach to planning makes an extensive use
“of prejections, ‘ o

_ Hers the main difference_from forecashing is that.

in forecasting wekusually poesess some exbra information on the
Qvalues of the characteristics of the model, and :so¥ve for the
~values of the‘jgintly dependent variables. The main use of pwo-—
Jections is in the evalua-t-iori.problem9 where new types of policy
are to be tested and evaluated. . This uSually'requiras:the in- .
froduction in the modsl of some relationships whieh would got.
havé-appeared if the purpose was purely descriptive.

B The third purpose of using models is declsional.
There are two general.spproaches here. The first is to develop.
some analytical model, then reformulate it in a decisional form,
exactly as in &ealing with evaluabtion problems, The main dif-
ference between this problem, which might be called the plann-
ing problem, and the evaluabion problem, is thabt we start here
byrdefining‘the objectives to be achieved, and derive from them
the values of the policy ”parametefs” which would conform with
the objectives. In the evaluation problem we sbtart by defining
the velues of the policy parameters, amﬁ_éstimate their effects
on the rest of the model. .
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| A more dlrectapproach is ko define some funcivion. of
the variables in the model, called the preference functilon,
which has te be optimized. Besides, there are usually gliven :
aome boundarimb on the values of certain variables. With This

Camount of 1nformatﬂon one has Lo solve the model "in guch &

way thal satisfies all condivions 31mu1taneous#vo The solution
ig of course & function of the, given boundaries:and it depends

" on the function which 'ig %o be optimized. The mathematlcal mg=

-

thods used for this purpose fall under thm heaﬁlngs of aﬂn1vdty
analysis and linear programninge.

Thus, whether we. are deallng ‘with forecasting, pro-
antlon or decision~-making, we have to. start from some welle— .
deflned analytlﬁal_mad91¢ .Before we turn to the sfu&y of the
typ@s of such models9 lot us consider firat %helr contentso

™ - commms OF ANALYTICAL _MODELss

The contents of the snalytical models are the var
iables included and the relationships tconmecting theml |

a) - Variables ¢ _ | .

 In analytical models one is mainly interasted in Sty
dying the behaV1our of the economic. structure or of parts thera=
from.  The flrst step in constructlng a model is to deéfine the

range -of the modele This. takes +the form of defining those eco-

nomic elements whose values are supposed to be explained by -
neans of the model. These elementg are called the anéogenouJ

variables. If any other varisbles are to be 1ncluded in the mo=

del they are to be treated as eX0genous, in the sense that they
are not to, be explained by means of the model,. but are given
through some extra system, perhaps another. nodel. The importans
point 1s.that this latter type of elements, though they mey be
varisble, ars glven as data.
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This latter type would include all n@nneconomic Varm
iables such as time, natural events, population, etCesoecos. LE

. wouid;also include all those economic variables which, through
!the-process of abstraction or owing to lack of some satisfactory :

economic interpretation, are considered to lie beyond the scope
of the models Thus the level.of prices is takeﬁ as data in a
model of consumer's behav1oum under competitive condltlonse
Government expenditure is usually congidered exogenous since 1t
does not follow any sPontaneouseconomlc lﬁWe

It is clear that the specific choice of variables to
be considred as endogenous determines the success of the model- ,
builder. in explalnlng facts. Most of the controversy. in econo=-
mie literature concentrabtes around this problem. Thus Keynes®
success was due to the fact that he has chosen the level of in-
come as an endogendus. variable and not as exogenous as the clas-
sics have done, In the meantime, the treatment of investment in -
some of hig nodels as axogenous'did,net gfeatly affect the value
of his findings., On the other hand, he treated the capital stock
as eﬁogenous.(in fact even constant). Others have %aken care of
this problem, thus dynamizing his model and extending it to pro-

blems of growth, i.e., beyond his magor concern of short—run

-

equilibrium,

Anofher subdivigion of" varlables becomes” due. when Wefdedl
With dynamic.modelss.In these models. some endogénous varlables(as
Will as exogehous. onesyeppesrt with lags.Th the chronological sen—
se, these variables have not to be determined gince they are

- already determined. Therefore hoth exogenous variables and laga.
- ged values of endogenous or exogenous variables are grouped
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together under the heading: “pre&etermined" variables,. Conse-
quently another group stands alone containing the current values
of The endogenous variables, This group is called +the Hiointly
dependent” vaniables, This terminoJng ariges from the fact
That fhe composition &f +the model ig such that this group cons
tains variables which depend upon each other and wupen all ob
gome of the pr@determlned variables,

b) Types of Equationss

Models differ in their contents, and this arises maantv
with respect to the mathematical .form in which  they are expressed.
In the first instant, their contents can he exDreSQed in terms of
some Implicit functions connecting thE'varlables included. This
is usually the form in which mest theories are expressed., Heo-
nomists are generally satisfied with statements such as: Consum—
ptlon is some function of +the level of income and its dl%brlbuu
tlons investment is a function of the rate of interest and the
narginal efficiency of capital, etCsos In some cases they might
oven limit these functions by saying something about their first,
and may be also second-order derlvatlvebo Whether such functlons
are linear or curvilinear, or socme other type of function is gen-
arally beyond the scope of theorization, at leaa+ for a good pard
Sxig uheoryo. Other relationships are also expressed in terms of
lnegualitiess Such inequalities night invelve the variables in

goze explicit combinations or they might involve some functions
of them,

Generally speaking the most familiar form of equationg

ASSUmes linearity. This is supposed to give a good approximation

ithin certain limits of the values of the variables, since every

curve can be expressed in terms of a straight line close to some
polint, The assumption of linearity might become highly prefep.
able when deallng with large models 1mv0Lv1ng some complloa'ad
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mathematical procedures, such as the case with linear-program-
ming models, The important point, however, is that one should
not lose sight of the fact that linearity is only meant as sim~
plification, and holds only for a limited range by means of aps
proximation. In some cases the assumption of nonlinearity might
be Necessary €.8., as in the ligquidity preference function.
Nonlinearity becomes then one of the characteristics of the no-
dels, which determine the shape of the model and its results,
However, in many cases it might be possibleuto introduce linea-
rity through expressing the relations in a linear form, not be-
tween the original variables but hetween some functions of them,
eBo, their logarithms (as in the case of demand functions with
constant elasticities), | |

In their original form, the relationships included in
the model express the shape of some part of the structure.of an
economy. This is what is called the structural eguations, in
order teo distinguish then from relationships cbtained from them -
by solving two or more equations together for some variable,
Thus the consumpbion function obtained'on_the basis of the psy-—
chological law expressing the behaviour of the cdnsumer is a
structural equation. But the multiplier equation obtained by
solving this equation together with equation defining ine@meg_
cannot be considered as structural. Such equatlons are usually
called derived equations, andAthéir_validity hinges on the-#a~_
- 1idity of each and all structural equations used.f@r'purposes
of their derivatioms This means that they pessess a much less
degree of auﬁonomys than the structufal equations. |

‘The structural equations themselves can be subdivided
into a number of categories (six\@ategories) as Tollowss
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1a Deflnltlonal EquatlonS,

These are equations which areé meant to define Cerﬁﬁlﬁ
variables in terms of some others in a definitely-known manner,
They hold true whatever the values of the variables involved,
and they are sometimes considered as identities. Examples are
the definition of value. ag the product of volume into price j
the definition of total consumption as the. sum-total of consum-
ption expenditure on different commodities, etce.., Thus they
may take linear as well as nonlinear .forms.

Although such equatlons should hold exactly true, one
ﬂlght frequently encounter cases where a definitional nonlinear
equation is replaced by an approximate linear one. This type
of approximation is favorized by Tinbergen especially in his
modeds which include money as well as physical variabless Thus
if ¥ is the value at a certain point of time and v is the change
in it, and bthe same is true for Q & g (for quantlty) and for P &
p (for price), then we have:

| V=Q.P - W
and. : (Va+ev)=(Q+q) « (P+ p) QP + Qop + QwP + ﬁem
o, Vo Qe + QoP + QoD

Ignoring the products of deviations (g.ps) and. substztutlng for
Q & P their average values (observed ones, thus considering de-
‘viations as deviatbtions from the averages) we can transform the
nonlinear definitional esquation (1) holding for the observed va=
ines into a linear form: | '

where § & P are the observed averages, and ¢

v=V¥-T, szQ, | p=FP~F



2, Balance Equatiomns

_ This type of equétionéﬁis.similar to the-ab@veaonaﬂ

in that it is freguently used'ta-definé~qertain variables in
termsuof the otherss However many such equations are net evie
dent by themselvesg and are revealed jonly by means @f a ¢oherent o
accountlng systemel In many cases su@h equabtions are applled_as
statistical checks on statistical ebservations, In others they
might be the only avallable way - af observatlane Examples of

this type are the balance af paymentss the balanee equatlon be=

tween 1noome and - expenditu*besQ @t@ogq Thus 1n the 1atter equass .

tion we can make sure fhat 1ﬂcome equals the sum @f all types
.@f expendlturesg each belng astlmated separatelyﬁ_ On the @ther
‘hand, one can- make nse of this @quatlan “to’ estlmate 1nvestment {
{or private consumptlon) as & r951&ual¢_ In all @ases ‘the rela-
“tionship helds exaetly trus by d@fiﬂltl@ﬂg slnce lt is expressed
in t@rms af expest V&flhbl@ﬁo}*'*" ' . '

B Equlllbrium Equatmonsa.

In theoretical models9 one enceunters equatlons which
are very. Slmllar %o the balance equatlonso These need not hold :
always true, especlally ag they involve exanbe variables, Thus in
- market models we have the equlllbrlum condition that quantltles
supplied and demanded should. be eqaa1¢ Buch- equatlons need not:
be identically true. They are sabtisfied only under certaln con~—
ditions, VizOQ those of equ:Ll:J_b:r.':Lume If equilibrium does not
exist, they would fall down, . and new varlables might be intro=
ducéd to allow for deviations Trom equ111br1ume They can then

‘ be transfermed 1nt@-deflﬁltioanl bqpatloﬁammdeflniﬁg fheose -
deV1atlon@“““*&
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In static analysis such deviations might be ignored
and the_model can be assumed +o eXpresg the statug of an equi-
Librateq eéomomyﬂ In dynamic analysis\Suoh a-procedur@.might
not be alw&ys.advisablee The important point is that inlecoho@n
metric analysig one might easily 5lip in the error of treating
thege €Quations ag ideﬁtically true, In fact much of the trope
ble met in CConometria inﬁestigations is due 6 the lack of 7.
Filmant of sueh abstraact formulae, It ig easy to abstract Trom -+
the fcllowaup the Procegg of adjustment ecessary fop arriving‘r* ’
At the point of equilibrium, But thig ig ohly true when one ag.

However, even if such abstractiona.areApermissibl@ in
"pur@ theory (or in sbme of itg c@mpartments)g they do not DO @G
88711y represent the process of equilibrium itge1s, The virtual
Process woylg requife a full deseriptiom of the (timem} "path

the term'equilibriﬁm'wh@n dealing with stabic problems, _ gl
To &void any notion of mqvamentg»goncepts likea'"optimal ; 4
budget”g "optimal'produqtion'policy“g'etc.aolare breferred, f
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Therefore, in dymamlc models one has to add to condi-
tnons ef (statlc} @qullnbrlum other @quatlanq a1¢0w1ng for the
definition and interpretation of d@Vlatlonsf@ontalned in the mo—
del, One nas only to menbtion +the Cobwebb Theorem in cqntrast
: tO'the gimple sbtavic gupply~demand model.

Ho Instltutlan31 sgualbions:

Another type of equatlons pogsess a property gimilar
to those of the previous squations, in. that They need no partie.
cular theorizablon. They do nod’ represent aﬁ.aaonnm%a;]xypothea
- gis Whlch can be test@d by ebservations oT verified by means of
fatho Réther they express & eertain relationship which should
nold (given the exact type of Lnformatlon) ey the power of laws

ofher than sconomic lawse

Thos the cash ratlo for bank reserves gtates a prae.
“ctilce determined either by tradlflom.or by lawé Tax rates. and.
‘hence tax’ ;moweeds are of & gsimilar aaturpo But one should
always make sure that the definitleons yeefl and the estlmates'wf
made for the variables contalned in such equations do really
oo rﬂ65pond 4o those virtually uged in frifillment of those in=
-ﬁfltutlonal relaxlonshlps@

To illustrate this point, let us for simplicity assume
that a flat income-Hax rate 1s givens The tax proceeds would
rherefore be equal 1O total incomes Times that rate. Bub To
acoept thig, one must pe sure that the eatimate used for. Aincone

1s really equal td’“lncom@ declared”, which is net always the
cases Thig might be dge to evasion, a8 well as to differences
patween concephs of incomes (apart from differences as to the
perioed tO‘Whlﬁh income refers). Bven worse such differences
might follow some sort 0L & trgnﬁ (eege, evasion might grow
amaller on time).
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Therefore,though"suﬁhtinbtﬂtuhiénaxifeléﬁioﬁships"afe~mbﬁ slibject
to randon variations due to lack of representativeneﬁs of theory
0 actaal behav1our, they are st1]¢ subject to a great amount of

deviations becsuse of the above-mentionsd reasons. Econometric

formilations of suceh equations should, heﬁce,'take account of
them,

5s Technical relationships ¢

- A good part of economiec theory deals w1th production and
_1+s organlzatlono Producbion. itself is an engineering process,
determined in the first instant according to Tthe available tech-
niques and knowledge of thém@ No amount of economic reagoning
cen justify the introduction of a certain type of input in a cer-
tain production process. Bub the choicé of the precess itseld
from . a number of alternative procesées is a typical economic pro-
blem, apart from questions of technical feasibilities. Furthef;'
the economic‘Eﬁeoreticiﬂarmight have some scope for defining the
menner in which he can describe the process of production. For
gxemple, he can assume that 1t varies in a continuous or a dige=
conbinuous mamner. ... In obther words he is at liberty in define
ing {by way of approximation) the shape of the production sur-
face,

Thus the functions expressing the metheds of production
‘used To obtain a certain product or a group of products, have 4o
| be determined on & technical rather than on an economic basise
The specific variables included and the shapes of the funetions
assumed belong te the field of technology. However, the mors
general the tresatmznt is, or the more aggregative, the more weli-
ghty the economic element becomes. The assumpblons usually mede
in this context e.g., the use of the best technology available,
the constancy of the state of technology, the 81mllarlty in keha-
viour of different firms, etc... are merely simplifying assumﬁtlons,
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introduced at will by the seoncmist in ordsr to reduce Tthe teche
nological aspset to a winimum. Such concepts as reburns and ree
turng to scals, external esomomies, etc.., are fundamental eco-
nonlc aspects affecting the cholee of the type of funchion ¥e

be used. ‘ | '

Again, we have to allow, in econowmebris formulations
Tor deviations from the specifie form ohosen for the Tepresaii-
tation of those techanclogical relstionships. A whole mulbtitude
of mathemabtlcal problems and economic results hinge upon the |
specific cholces pads of the fomms of fechnichkl relationships.
Timitationg of the model play an imp@rmant role in thiz contegb.
Thus She btypes of predu@timn'fangtieng chogen im,input%@utput
models, though objectionable in many respecits, are deterwined by
the nature and limiftations of the model itselfls

e Behaviouristinc egquationg:

Here, at last, llez the real contributlion of the eéQEOM
migt, The ulbimate goal of economic theory iz te give a fairly
accepbable Mupregéni“,1én of the ways and meang used by economisc
individvuals in desling with each other, and in takiog decisions
concerning economisc aspects of 1ife. These actions and decisions
hinge heavily upon the peychologleal mobives and responses and
upon a great deal of S}i] :11g% and objective factors.

To give a ccherant pieturs of real economic life one
has therefore to wmake a number £f hypothess @ concerning the man-
ner in which individuals act and mea@@ upon their economic sur-

oundings. This means that cerbain equatlong have to be feormu-

lated, connescting a 5ﬁle@ﬁ@§.gmgup of varisbles and defining
their infterrelaticnships in a rvefutable nmanner. Here a problem
of cholce arisges, f£iret with respeft to the seleschicon of the
relevant varisbles, and second with respect to the type ﬂp £ o
mla connecting theme
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A1l psychological and non-egonomic factors have Lo be
introduced in such equations in a definite manneT.. This ig ac—
complished by means of a set of so—=called “parameters". Thus the
*marginal propensity To consume® is a certain entity Summarizing
- the sum of the effects of all objective and subjective factors
which make the group of consumers react in a definite way to ﬂh{w
nges in the economic veriable: income,  The existence of such a
prepen51ty is an assumption made by the theor&tlclan which may or
nay no® be true. This assumptlon implies that income has to be
gomehow lntreduced in’ the mod@1° The - constancy of this propensity
is another assumptlon Whlch mlght break ‘down in a 5p601a1 CasSta
Instead of being constaut 1t mlght change 1n a glven WEY depeﬂdm
ing, @3%. , on changes 1n 1ncame dlstrlbutlong changes in tastemg
etCe.0. Agaln the- he@retlclan has to 1ntroduce a refutable hypom
thesls as regards th@ Way ln Whlch it changeso '

In litefbal eoonomic analyisfisg guch properties of the re-—
lationships are only considered in broad terms. Sometimes impor-
Han'’ propertles even escape any discussion atb all. This ig not
+the the case with mathematical models, where the shapes cf the
squations determine in a specific menner the implicit as well as
the expilicit implications of thess hypothesks. On the other hand
aconometric investigatiens allow for random deviations from such
laws, and play an important role in testing their exisbence and
shape. '

_ The role played by technology in technical relations is
taken over here by psSychology and other social sciences, DBelng
a gocial science itself, economics takes a more pogitive role in

. formulating behaviouristic laws. However, rather arbitrary Timits o

are drawn between what is considered ag economic and what is nob. .



dels according to certain criteria:
1. Formulation: this comprises: (a)

2o
Be

4o

De

~20= -

¥,

Types of Models:

It is possible to distinguish between d;fferemt mo-

Approach, (b) Form of
equation. -

Purpose, which has been discussed in Section III above,

CoveragesWwhich contains:(a)
(b)
(e)
(4
Type of interdependence.
Time: which contains: (a)
(b)
(e)
_ | (a)
Variables: this contains:
(a)
(b)
(c)
(a)

degree of completéness; |

scope or degrée of generalitys
range, or degree of closedness,
spatial coverage.

change specification, or'
continuitys

time specifications

time duration:

time units.

origin of measurements
degree of aggregabiong
variable specifications
terms of measurement.

These constitute, all in all, 16 criteria, grouped under 6 gen-

eral headings,

As will be shown below the 16 criteria are com-—

plementary in the sense that a model can possess one specifie

‘type of the subdivisions falling under each of ‘the 16 criteria,
This would mean that a complete specification of a nodel would
require a 16-fold description.
build a system of coding which would give a complete specifica~

-tlon of any model by means of a S-letters symbol.
discuss each of the 16 criteria.

In the next section we shall

Let us now
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1. Approach 3

Many authors are satisfied by distinguishing mathema-
+ical viz. econometric models. A more careful study shows that
one hes to distinguish two major tTypess: the deterministic and
the stbochastice ' )
1) Deterministic mnodelss By deterministic or functional models
we mean those models which assume certain funetional relatlions
ghips between the variables which are to be satisfie& axactly
without any error. This gesumpbion is clearly beyond auy ob-
cervable emplirical case, In -fact the deterministiﬁ approach 1is
characteristic of theoretical studlesS. But mo theory clalms
universal applicability. One instance of difference has als
ready been mentiohqé when we differentiated between models and
ctructures. Anobher instance falls under whab has come to be’
known a8 structure=breaks. Here the general form of theory is
preserved apart rpom the Tact that certain éharaqteristigs proe
cure different shapes at different points. In any ¢ase€ the '
det-erminis’cic a,pproaeh can take care of such "gystematie® Aif
ferences which are to be distinguished from “erratic® differe-
nces which are to be treated by meane of stochastic formulatlonSe

One can distinguish two main approaches in formulating
deberministic modelss the mathematical eand the analogue approg-—
ches, This distinction_refers in fact to the method of solution
which is te be applied to the model: the first using methods of
algebra and analysis while the second uSes-engineering construc—
tions, whether hydraulic mechanic or electronic. o

The : mathematl al models can again be sabdivided into

unspecified and specifiedxmodelagaccording to whether the eX=
plicit form of the functions is specified or noti; The gspecified

4
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type, in its ‘turn, can be abstracta in the sense thatb the vam"
lues of its parameters are not expllclt;y determined, or‘nu-uV
merlca1, with the values of ltﬁ parameters specified expllcltlyn
The determination of the numerlcal Valu@s can be accomplished
through some logical process, 1060, arbi%rarxiy, or according
to some statlstlcal ev1denoe*fbut W1theut aﬁy attempt'to sub-
ject the model itself %o dlwect'statlsﬁloal estimations  Of
course this mlght lead t@ somg c@ntradletlons which could hava
been ravealed had there been attempt at dlrect statlstlcal 88
t1mat10no Suchyj ToT :weald,*hewever, be detected through exe

0 deal with more complex formul -1éns° The. merits of the ana-
logue or. englne¢ Jﬂg‘appreach lie in the fact that it can 1ead
to gquick solutx@ng of ‘systems which are either insoluble or pro-
hibitive whér treated by er&imary mathematical tools, This im-
plies that this type of medel is numerlcally specified, but gen-
erally contalnlng nonllnear and compllcate& types of eguabtions,
Nonlinearities are. frequent in economic problems, and it has
been recently found imperative to develop some appropriate means
of accounting for them in a meaning@dl manner which would lead
to practical soluftions. However, little development is shown
in this dlrectlan, though one might expect more resort to 1t
espec1a11y Tor. problems afpﬁiigy HakLn,
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ii) . Stechastic models: These models ailow for the unsystemam
tic types of errors or differences between theory and pras=.
ctice.(#) It has become customary to introduce in the models
certein variables which would sccount for this erratic nature
of the behaviour of real life, 'Makingluse of conventional
statistical theory, these variables are usuallyﬁspecified to
posseés a stochastic nature, and to follow some appropriate
law of random variation, 5Thisrimmediately brings +the model
into the realm of econométric analysis and #he models is cal-
led a stochastic or econometric model. Thus instead of sped-—
king aboubt numerical deﬁéfmination,of\the characterishics of
the model, we speak ofjstatistical estimation., In fact the
seience of “econometriés“ has beer especially designed in |
such & manner as to deal with problems of formulabtion and es—

i

timation of this type of models.

A word of=Warniag 18 due here., The concept Yecono-
metric® has not as yeb possessed encugh stability o allow
us bto mention it without further reservations. In fact one
can sense some change in the line of thinking which is grow-
ing stronger all the time., The use made above of the word
econometric might be in conformity with what might now be con-

_sidered as the classical meaning of the worde This neaning ig

(#) By sysbematic we mean here those variations which can be
‘from the economis viewpoint accounted for in a sysbtematbic
way by some well-specified variables, whether directly -
measurable or not. However, random variationssare them—
selves capable of changing in time according to some Sys=—
tematic law., In this case we face a problem of auto-or
serial correlation which again falls within the domain
of statistical and not economic theory, . The errors are
8t1ll considered as stochastic elemenbs.
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reconcilable with the requirements of pure theory and the needs
of its émpifiﬁaiverﬁifigaﬁio@;without any attempt at normative
judgements, But recent years,have'witnessed a growing tendency
towards dealing with problems of policywméking and planning. |
The science has become more normative,

The tendency is best illustrated by the works of Prof.
Frisch, the contemporary father of ecbnométricso- During the
late twenties and the eariy_thirties, Frisch has been mainly
interested in singling out the pecularities of statistical ine
vestigations applied to the measurement of ecdnemic relation-
ships, ILater Prof. Friseh let this stochastic aspect fall'vo
the background, and brought toe the fore the problem of the need
for more comprehensive'models whose parameters are qapable'of
being determined by some extraneous means, and whose value is
 in solving policy problems. ~ Such models are econcmetric net in
the sense of being capable of stochastical specificatlon and
direct econometric estlmation, but rather in the sense of being
capable of numerical determination and solution of acﬁual ques=
tions of economic policy. They are econometriccin their use
not in their comstruction. This again is the definition'used
by Prof. Tinbergen (as conveyed to the author in a private
‘discussion with him). | ’

Strictlyf speaking, such a definition would bring the
model in the range of mathematically specified and numerically
determined type mentioned above, Perhaps a major reason for
this fundamental change has been the need to introduce models
and studies of the Leontief {ype within the domain of econo-
metric models, which is the nearest possible. Prof., Leontief
himself in his "Studies in the Structure of the American Eco-
nomy® has found that until some fundamental change has taken
place in statistical theory so as to bring his huge medels
within reach of a perfect statistical and stochastical
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formulation; one has to combine the mathematical-economge app-
roach with elementary and partial empirical studies, perhaps al-
so with extraneocus information, obbained, e;geg from technicsal
data or comparable cases,.

In fact classical sconometricians have become more ready
to give way bo this general type of compromise. Thus, 8 prominent
econonetrician, namely Lewrence Klein has introduced methods of
injecting cross—sectional information,im.@ggregéﬁiva:mmdelsg' Al
though both types of research are amenable to rigorous econome-
tric estimation, the injection is done in a deterministic rather |
than a stochastic mamner. This approach has been always used
freely by Prof, Tinbergen since his outstanding studies of fiu=-
ctustions in the W.S.A. and the U.K. during the late thirties »
and early forties. It would bs a natural though difficult de-

~velopment of statistical theory to build coherent methods of 8-
timation for such models consuming large numbers of degrees of
freedom (in the statistical sense), I1f this happens then the pro-

cess of esbimation would become econometric in the full sense.
We, therefore prefer to keep the term teo ibs classical limits,
differentiating all the time between the formulation aspect
and the applicavion aspect. '

Another new devélapment in the field of model-building is

. ¥he use of analogue processes in order to bring inteo existence

mﬁdélg which would take care of the stochastic nature of actual
life, Of this type we might mention the Monte Carlo models,
hgsin these models are less frequent than those éxpressed in ter-
ms of mathematical equations. Their_uSe has been 8o far con-

- fined to sPec1al_@ré%lemum

Phus the approach™aspect leads o bhﬁ following subdivisiong:

i= Deterministic: (a) Mathematical: (1) Unspecified
’“) Specified - abstract

(3) Specified -~ numerical
: (o) Analogue - numerical
id~ Stochastic: éag Econometric
%) Analogue
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2o Forms
The second orlterlon.of models relates to the form used in

fﬁrmalatlng the equabtions of the mod@lo‘,lt has been mentioned
above that in the mathamatlcal apprea@h,we mighﬁ'dealxwith caées
where the forms of eguabtions arée specified, and others where this
“ﬂrm =7 uns;pecifiedo In the former case,. the simplest case is
the lihear, Othen forms, which mlght be. 1aballed, in gensral, noRn-
@%ne ar, 1nclude all other types of funetional relatlonsh;ps. The

sed o dlfferentlate the linsar type is that it constitubes a,
mb@glal case Whlch is known for its simplicity, both conceptually
and mathemabically, A good deal of algebra (linear algebra) deals
with'thislspeoial,case§_ahd most of the thbfoughly;étudieq-pérts
of analysis relafte to it. A special case of Linéarity ariSes when
we. assume direct proportlonallty as 1s known. in many parts of lnputm'
sutpub analys;se, Such relutlons are llnear ones Wlth Zero constant
Serms.  Hence tThey mlght be consmdered as falllng under the, gam
neTal heading "11near relatlonshlps“-

Howeverg The plausgibility of the Llnearlty assumptlon should
me hlnge only on mathematical consliderations, Bconomic meaning-
fuluess .should also have its proper Welght, Many obaectlons have .
yeen ralsed against ths assumptmon on economlcal gr@unds, How-—
QYSL, mathematlclans come again to the rescue ascertalnlng that '
any funotion can be approx1mated'w1th1n Solle NaTTow range by means .
¢f o linear one. But the main point is that such a range 1s always
lost eight of in dealing with thede models, and soon they are app—
~lied without any reservatlon. It is rabher surprlslng that this
range is frequently lnterpreted as a tlmenranga, although it is
Athin short periods that the most. violent fluctuatlons take place
salling for more sultable formsol The . traatment of baslHPSS cycle:
problems has been fréquemtly a- strong example of the fallure of .
the 1*n@arlty assumpt;on?).Many‘authors have tried to OVe:come the
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difficulties by shifting to other typea of linear relatlansh;p
h&m@JV llnear difference equa"tslans9 ‘whose SOlUtl@ﬂ&uﬁremedﬂ)
means 11near9 1p+roduclng the mimlmum am@unﬁ of nonlinearities g
an extranecus mannery (eagg, Hicks? @edling, and floox). Ofher.
types of attempting at reviving bthe llnﬁarlty assumptlon.are to
change the orlgln of measuring the data. Thls aspeot will be '
treated under criterion nos (13) belowe Still otherq try to over-
come the dlfflaultles by reseorting to Yinear forms in nonllnear
traheformations. of the V&flablGSo Thusg: one mighﬁ ‘use the loggse
rithms of the varlables in place Qf the Varlables themselvesa
There gre severe limitations to the expld;tatlon.of +This outletlr,
"ebpeulally Whan.there 831st linear dﬁflﬂiﬁl@ﬂ&l rala+1onshlps
batwean the ormglnal varlables themselveso On the oth@r hand,
‘a*tmmpts at preserving the linegr form might. eaSLly succeed in
the cases Whare real berms only are usedg ‘But in real-flnanalal
models, nonlinearities have to be accounted fora Agaln the
chaiges of urlglﬂg together with the 1n$roductlan of apprOle&f“
iome. im ‘the deflnltlonal relatlonsblpS, halp %o overcome the
difficulties 1n.a rather crude manners . The ecommmetrlc modpls
yGQStru@Ted by Profo Tlnbergen are @utstandlng @xamples in this
,onrmbmns (see pe X3 above),

A gqa@'deal of economic analysls ¢an be studied with— -
ot need to spesify the form, In this case'wé can,glassifyt+he
models used under the gemeral head;ng of ”ngnllnear“ nodels, Non-— .
1Lhedm1ty ig a general’ speclflcatlon in the sense thaﬁ n@nlln@ar
'_mwdpia can conbain one or more equabions. in a llnear fOﬂmg but-
taerse sheuld be at least one - equatlen.whlch is. nonllnearo 'The
difficuities of n@nl;nﬁar models mlghﬁ be appwealahle when, dealimg
with Jet@nmlnlstlc mathematlcal modelse But: they are mere appw@i,‘

gmahle ln.econgmetrla anestlgatlonsg especlally since the. propers

tles of the StatlstlcaL estlmates ln sueh - cages waulu hold true

7
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only under large sample. cqndltlons, cendltlons whlch are rarely

_aatlsfled by eGOﬂnmetrle 1nvest1gat10ns.

It is perhaps for this  reason that econ@metrlclans had
turned thelr fages recenbly t@wards englneerlng systems in order

CBo account 1n.a réasonable manner for n@nllnearltles. It is

perhgps in this dlrectlgn that mﬂdern gtudies will be direeted.
in the next few. yéarss. Hawever, the mere we go inte this direc-
tJOﬁ.the less. general the forms of models will be, since they
will become at besty sets of a number - Wthh might be large bub
B fxnite - of analysed structures.-

- 3, EE£E§§$§£ . R - . -
-This aspect of models has been shown in.Sec, III to £all
intos ' ' N | ‘
i Exp051t1@n, il Description, = IILg Forecastlng
ive Progectlon and. pollcy—evalaatlon, Ve Declslonal.

The first two types ‘might be considered as analhtlcal‘models,
'.Whlle the last two can be considered as. declslanal 1n the broad
S Bensee '

Some wrlters Would prefer to subd1v1de thls aspect ac—
zording o compartmenﬁs of economic theory. However, thls latter
‘&spect is taken care of here, by other more funﬂamental crlterla.
Emphas;s in our categerles is put on approaches to problems rather
 than on “their types, As Bamuelsgon. has mantlonﬁd in the 1ntroduc-
”Dloﬁ o his “Feundatlens of Econﬂmlc Analysms“ the application
of rigerous mabhematical methods to different economlc questlons

' - has shown that the same systam of reasoning appears to be repeaﬁed

again and again apart frem,eertaln conceptual dlfferenaes9 -More
:radicdldifferengeS'would.therefore be expected betwéen different -
- approaches rather than between different subjectsy
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4o Degree -of Completenssssy . . 3

Ahoth@r dfitefieh.for differentiating between models is
the degree of completeness, Complete models are those which
ive an enterpretdtion of all magnitudes which can be congsidered

‘qq varlable in the systems Inﬁompléte models give only a part’

of the pictufe. It is clear that every model is, in a sense,

-lncompletea All would depend on the gustlflcaflon.of the choice

of these characterlstlcs which are' taken as variable and ‘of th oge

- which are considered glvena The simplest Keynesian model invol—

ving 1ncame~1nvestmentmconsumptlon.leentlty and an Llncome~eon .
sumption relabtion is congidered complete with 1ﬂvestmenﬁ given

_Jrom out31daa More elaborate models would consider 1nvestment

as one of the variables determlned within such a systemg and the
model would become lncomplete, if not stretched to cover extra
variables including 1nvestmen ot

In fact it is the arﬁ' of the theoretician to suceeed in
rrov1d1ng 2 reasonable short but complete modelo' The amount of -
dﬂ uractlom,ln such an operation is evident, On the other hand
more 2laborabe econometiric’ -methods assume c@mpletenpss in the

‘madeisa Mechanical models should also be complete slnoe they

usadlly'represenb dynamlc prOﬁesses whlcb have +o ba repreated

la:g number of tlmese

There is anothsr categorlzatloﬂ aucordiﬁg to the sccpe-
covered by the model, Whlbh.dlffers frgm the, praV1ous oney Hers

we are interested .1m the width of the "market™ covereds . Thu&
we can have a. model for the. market of a, spec;fic gcad or group
of goodqa Such a model is consldered as R__fial since 1t would
have at ibts basis a partial (equillbrlumg bheorye In some capes
the model would be confln@d to a cross-section of Hhe. ebanomy$ |
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CoBey @ Sector. Oz ;t may be reiatlng to Just one 1nd1v1dual in
the market or im the sector. Thus we can distringuish three
eubcategorles of, partial modelss

a. those reiatlng o 1nd1v1duals, ©eZey models of consumer's or
producer's behaV1our.

b) ‘those relatlng to markets, dealing Wlth the interaction bet-
ween both The supply and the demand sides of a certaln good or
factor, or gToups thereofa :

¢} those relating to sectors! whmch are concerned with summerizing
the total act1v1ty of groqps of individuals belonglng to a
certaln ENPQ#

On the other hand, we have the so—called general modele,
which attempt bo explaln what they consider to be the key varla—
_ gles of the whole ecenomy. Such models may vary in detailj they

mﬁght be even incomplete., Bub nevertheless, the fact that they
Geal with natmonwmze relationships, attribute to them a sense of
geﬂeraliby which is nobt possessed by the. preV1ous typese It has
te be noted that the word “general" is sometlmes used, - 1n g dif-
ferent sense, to mean the applicablllty to different cases or
'levels of natlonal activity, or to be more or less completes Thus
. H;ﬂxs, after summarizing what Keynes claimed to be "The General

Thdery“; prov1ded what he called a more general theory.

Partlal models need not be. 1nmomplete in the above—menr
tloned sense, In fact they are more complete than not, On the
ther hand, gensral models might be frequently incomplete, When
.-the sector. or market con51dered by a partial model is a substan~
Glal one, the modsl approaches: the borderline of’ 1ncompletenese
. The problem does not ralse serious questlons so long as we are

i

dealing with mathematical models, Bub when we c¢ome to econometrie '

1nvestlgatlons, it cannot be completely ignored. TFor this purpose
. _
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purpose nethods of grafting are used in order to ensure the pe-
11ab111ty of the estlmates°

6 ?.R €3

ThlS crlterlon relates algo to. the degree of coveragﬁ, and
it expresses the degree of’ auﬁonﬁmy in the model. The Ffirst ca-
te gory is that of clOsed modelsew "Glesed" here is taken in the
'feﬁmaL rather than the more famlllar economic sense of haVng no
‘re1atlons w1th the outside world, GlOSed economles might be re—-
presented by closed models or by open ones, By closed we mean
that all the varlables introduced sre expialned'W1fhln the model
- itself , and nothlng is left to be determined outside it (exnept
:the purely nonreconomic variables)s This property might pose a
severe 11m1tatlom_on the model or the modelbullderg but it is of
an 1mportan$ interest in studylng dynamlc processes. Usually
analytical modeéls sbtart by being formulated in a. genperal gpen
manner, bub they are reduced to closed ones in the hlgher stages
of analySls*

On the other hand the open models mlghx be open.becauqa of
elther or both of two reasonse .The first is that they 1nclude
some "exogenous™ variables which are d@termlned outiside the &ysfem.
. The second is that they allew for relatloms with the outiside world
which 1mp11es That' some variasble’ appearing in.the model are dpb@rn
"mlned outside the model in the geographical rabher than analytlodl
sanmwo Thus an opem.modal contalms two. subcategoriess that of
medels with ne foreign trade and those withe On the other hand
moedels closed in the present sense are also closed in the economic
BENSe.e



7-32&

?,_Spatiallcoverageé

Apart from the field of international trade, the models
known in cconomic literature are mainly interested in.sﬁudying
 %he relagtionships Within a certaln edonqu congidered as one

single enbtity.. They are. models of The 1n$ra~rag;onal type._ On
_the other hand, models oonoerned with 1nterﬁatlonal trade pro-
~ blems are by necessity models of the- inter-regional types In
some - versions of theory, models expresszng the . 1nter-relat10ns
between two countries are used- in others the models are of a
nulti~country type. -

. More recently, especilally in problems of econommc pollcy
and overall planning, some models were. introduced whlch empha51zc
inter-regionsl relatlonshlps within a glven national econonys One-
eeglon and.multlmreglon.models are gaining more popuiah;ty; This

rapproagh, though more realistic is in fact much more compllcated.
By their nabure, multi-region models are concerned Wlth 1nter—-
reglonal trade flows. They'would thus 1ntroduce many varlables
such as differentidls Lr. commodity flows, commodity prlces, trans—
port costs, dlfferences in technology, and comparatlve costs. Thus
the__se_moq.els are more valuable when they are of theé gerleral, micro,
inbter—-industrial types This means that much more work has to be

'dgne, especially since ordinary economzc theory is not oriented
towards a study of these groups of problems.

8. Type of_;gﬁerdebendencez

Tt has been shown before th&t one ‘can dlstlngulsh nmodels
which describe the economy as a thLe from those which concent-
rate on one sector or markets. These latter, by definition, are

- of the intra-sécteral type, being concerned with what goes within
‘the sector rather than'W1th relatlons with other sectors. If we
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consolidate partial models in‘onﬁ, we end with a general model

which concentrates on the main features Qf.the'QGOQomy“regardleés
of the intew-reletionships between the different sectors or markets,
This is a prbcess of'aggregation and condensation and the resul-
ting model would of course be of the general macro type, and falls
within the intra-sectoral cabegorys

Howeﬁers anoﬁher approach would be to'link raﬁher than to
consolidate, In this case new relationships have to be added .in
order o acbount for the intefwsectoral relatlonships, which would
then become the cenﬁral concern of “the model° Such inter—séctdral
rw'Lﬂﬁermlndustrlal (lf we are malnly 1nterasted.1n the 1ndustr1a1

ectors) have recently gained popularlty especlally for purposes,

of plann;ng. They are &lso general models, in that they cover the
whole économy? But they stand midway between mlcromand macro—
models. The point is that 1n general mlcr@wmodels we are interested

in both 1nter» and intra-sectoral relationshipss This allows such

varlables as 1ndlv1dual prices and guasntities to be 1ntroduued _
in the model, thus enlarging its scopes - Buch was the case with
she original (general equilibrium) Wlar3881an systems

A% present the need for reducing %he model Lo reasonabla
d¢m9n51ons has led to a concentratlenAon the problem of interde-
pendence ag such, : Whether they 1nclude lntramsectOEal propertiles,

" these models aré-class¢f;ed as‘lnter—sectoralg Taken together

with the criterion no, (14) of variable aggregation, the present .
ca,egorlzatlen,@an glve a rather comprehensmve baSlS for clasaz~
flﬂatlon. '

e Oon%inuitys
| We turn now %o a group of crlterla relaﬁlng to tlmemprem
ertles° ‘The first of these deflnes the menner in whlch variables

are defined as functlons of tlmea Thus the usual manner of mnaquﬁm

ing variables especlally in econometrla med.els9 is te consmdor them.
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as, dlscrete functions of time. This means that for flowmvarlu
ables we define ‘their magnitudes as flows per finite units of
times, Such a deflnltlon is implied in static models, since

time does not appear expllcltly. For dynamic models we can stil l
measure the varlables discretely; with the consegquence that dl_"
ference equatlons become the malxn tool of analysms. HoweVer,

if we assume that variables change in a conbinuous manner with
time, dlfferentlal equatlons take place, which means that such .
an approach becomes relevant with respect to dynamic models only.
Frequently both the dlscrete and continuous approaches are mixed
‘together leading to mixed (difference~differential) models, These

Jlatter two types are of more theoretical than econometric interest,

10, Time Specifications

. One of the oldest and nost 1mportant crlterla relates to
the differentiation between statlc and dynamic ‘methods of analySLs.
Statlc amalysis has proved to be &n old ~ though not always faltL—
ful friend of economists, A model is said to represent a static
picture when its solution holds 1rrespectlve of tlme. On the
other hand a ngggig model would lead to a solution which define:s
a time-path for each of its variables, in which the values at any
p01nt{w0uld depend on previous values or on rates of change .,

It 1s a well-known mathematical fact that any. dynamic
form in the above sense can be transformed into a statbic one which
would deflne a potential point of equlilbrlum. However, it can
be easily shown that more than one dynamic form can lead to the
same sbatic solution, Hence the passage from a stabic model to
a corresponding dynamic one is not unigue., In particular the
exisbence of lags and their actual 1engﬁh'has still to be deler—
mined, This is one reason that accounts for the difficulty of
the department of economic thinking falling under the heading
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Hdynamics® and it 1s indeed,an_important;spheramméregpbﬁentiaiitiea
of the mathematlcal and economgtric ways of thinking are evident.

ﬁ . One important cohsequence should be mentioned heres To
@on?ert an economic problem into a static one for purposes of
anaiysssg is perm1551ble and, in. many cagses,; usefuls, But to test
uurh a theoretical. abstraetion agalnst facts is highly unwarrante. .
ade, Thig is & dlffleulty which need not face a. mathematlcai,modew
5ﬂ§ Ais always presént with its, econometric. counﬁerparﬁ; It is
frequently left to the economatrician ﬁa carry out the unpleauant
task ef. dymamlzatlone If the data do net. prove that a sbatlc COn
ctruﬂtlon is acceptableg one should not reaect 1t as false. The
phoblem of dynamlzatlon has to be studled flrst, In thls case
the shatic form might. stlll be found Loglcally correct though not
CLreotly appilcableo (*) '

' Static_medels‘are sqmetimes considéréd as éqﬁi1ibrium
models, This emphasizes the fact that the main objectives of such
theorétlcal framewerksage the determination of the point or set of
nolnts where everythlng becomes really statlc y There _seems to be
some lnconsistency in this statement (see above p914) Howeverg
the faet that a static Sltuatlon is a mental abstractlon of a spe-
sial case in a dynamle Werld allows us to Justlfy the ooncept of
| squilibriuvm, What is sought in static. analysis is not the determin-
ation of the number in which equilibrium is schieved, but rather
the detvermination of the point of equilibrium itself. On the other
handy 1t 1s customary in dynamic analysis to speak of an equilibfium

(*) Pintner found (”Econametrlc‘9 PPe 132-4) that a stbatic su@plv
curve is not sustained by facts. This has not to be considered -
ag implying that such & concept 1ls useless. In dealing with the
Keynesian system, Klein pointed out that it has to be dynamigzed

“before’ statmstlcally testeds _
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path. Dynamics.is oriented towards the study of such paths and
of deviations therefrom, and tleir development. In this sense,
dynamics is more general than statics. |

Another difficulty arises from the fact that any study
of an equlilbrlum.has to be subordlnated with a study of the
‘stablllty of that egulilbrium. It is clear thatb stablilty and
‘1nst@b111ty ‘are dynamic phenomena. However, it is customary in
statlie analysis to stuay these phenomepa, not as processes but
as mere p0831b1L1tles. Again the process of abstractlon enables’
us to.concentrate on a part of the problem. It is said that if
conditions of equilibrium are disturbed, then the consecutive
changes might work in-the‘direction'of the original equilibrium
_away from it, or they may not occur at all. Nothing is'sgid aboutl:
the duration or the actual mechanism at all. Buch questions are
left to dynamic analysis, o

One ﬁight add a’werd.sbout the concept of comparativewstatiés;ﬁ

It is regardséd as the study of a new equilibrium éwisiig from chan-
" ges.in the outside data,and the melation betweer this equilibrium
"and the old one. This would mean that a certain smount of "exoger-
oug™ factors have to be included in the models, In static analysis

these remain constant, and are only changed for purposes of compar-—

ative statics. In both cases The model remains static.

II, Time Durition

In dealing with dynamic problems one becomes conce.ned
with the determination of the duration to which the analysis hold
However, no sharp distinction exists in economic analysis between
what can be, considered as short run and what is trﬁly-long.run,
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Broadly speaklng shortwruﬁ.problems relate to dev1atlons from
equilibrium or to fiuctuatlons around what can be consldered as
a systematlc time path. The most 1mportamt of these latter are b
the cycl;cal fluctuations, On the other handy long run problems
relate to the dynamlc theory of growth,

This cabegorization might seem satisfactory to those who
are mainly interested in amphasi51ng the basie factors affecting
the one or the others: the fluctuabion or the gr@wth,. It is pos—
sible therefere to thlnk of mathamat&cal models which treat either
problem and. to defln@ the list of Varlables and relatlonships whlch
would be eXpect@d 0 be present 1n each caseo Howevar9 the pr0"
blem is not as . simple aa that¢ And'we ‘believe that authors Who

attribute o tbheir models the adgectlves of being shortmrun Qr

“ongwrun are 13.013\3 in most cases9 falr t@ thelr WOEKS« R

First one mlght expect that these models are . dynamlc. It
ig true that in stabics we speak of “sgortwr equllibrlum and
of *long-ryn® equlllbrlumo The "difference between. the two types
lies in the list of elements whlch are. gongidered variable and
those which are teken as, not only given, but also constant, Apart

from that there is an exact similarity, whether in ﬁhe techniques -

of analysis or in bthe objectives of study. ZIﬁ_ﬂeiﬁher-aase;we ares -
interested in the process by which eguilibrium is aahievedé.Thus
the Keymeslan stable consumption function is usually regarded as

- walid @nly for short-run analys:‘i.so For longer runs, other varia-— o
‘bles gre introduced in the equatlong some of them are in faot

dynamiec in their essen@e, - ;

Another difficulby arlses with respect To econ@metric models.
In mathematical nedels, one can! ‘sabisfy onegelf by putbing any
amount of assumptions one likes such that the analysis can be con-
centrated'w1th1n a limited well—deflned fleld¢ In econometric
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models, however, such assumptions need not be satisfied, The
 econometrician when dealing with such models has to consult time
series, which should be - for statistical reasons - sufficiently
Long, In any period of time, however short, there are short-

as well as long-run factors at. operaﬁlong This mesns: that a
mnodel aiming at measuring elther effect hae to allow for the other
one in order to obtain a proper measure.

Phis problem is not completely solved in mathematical
nodels. A strlklng exemple is the contrast between Harrod's mo-
el and the Hicks or Samuelson modele, The former.is supposed to
deal with the long run problem of growth, ' The latters are inter— -
ssted maihly in cycliCal fluctuations. However the difference _
tebween the two sorts of medels lies, mnot in the Types of varia~
Lles or relations cons;dered, but rather in the lags and the. re-
sulting dlfference equations, In fact, in dynamic models the maiil
r‘:LSJU:l.ngu.:l.sh:l.:ﬂg factor is the shape of the eolutlono

' In the field of foreqastipg and. planning there 1s a tendercy:

to differentiate between short and long run models,‘ The latter
Hend to be-more aggregative, while the formex: are'generally‘formur‘
lated in terms ef‘firstediffereneee of variables, No clear-cut .
distinction is made in the literature, apart from the labels added
by the‘eqthors to their own modelss |

L2. Time unitss: '

The problem of time units plays an importanﬁ role in eco=-
nomic anslysis, though i1t is still as vague as ever, If one takee
the econometriec point of view, one is inclined to differentiate
between gnnual and sub—asnnual models, The main factor considered
in this subdivision is Seasomality, which is absent in the first '
cases In the latter, one hag two ways open: either to incorporate

1engonal variablés in the model, ox toeiimlnate the seascnal olfceo

[
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effects befors lntroduclng the eﬁon@mlc variables in the equatlons,
thus using d@@egsonallze varlablea straightaway, Any dGClSIOBF

- begides the decision on. the way of BQCGQRtng for the season -
"Would mmply some tbaowy of thﬁ_1nﬁerfrela$fonshﬁpsmbetwe@nutiqe

companenﬁsa Hare we mmghﬁ bring back the dlscuss;en of the ghort-

and longmrung o of fluctuatlwn and grewtha The aforewmantlened

denm51on.has to mak@ an explmcmt assumptlon as to the relatlon

'_productlong 
- years. 0::1 tlza,e &)
sually take
. annual. unlts name,_ ; ok
are very s;milar to the'annual models¢ If the perlod is n@t spe—
cified, we shall clasalfy the model under Th@ annual gm”;j;,-

iﬁ, Origin gf Measuremantg

The rema1ﬂ;ng set of propertlas deal with prepertles rem'
lating %o the propertles of the varlables enterlng the modelo The
present. one- has already been mentloned when speaklng about the |

forms useds The first poss;hiliﬁy is bo use Varlahles 1m thelr
absolute magnltudesgl This is the mﬁst familiar way of expressing
mosth Varlablasa Absaiute here does ‘not exclude Varlables measurng
proportlons or ratios (eogo prica lndlces)a Rather it means that
Prlglﬂ from Whlch the varlablas are measured is. hh91r zero p01nt,
' This means thaf all Varlatlons are 1ncorporated Whether ow1ng t@
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trends or to fluctuations, This leads to large variations which
might render the linearity assumption untenable,

To overcome thig dlfficulty two alternatives are open.
The variables might be measured as deviationg from some equi-
librium path or time trend according to the nature of the study.
Alternatively, they might be measured as g;gst—d;fférences, This
nsually assumes — probably implicitly — an underlying linear system,
which has to be amended in order %o avoid unwarranted trends in
the equations if rewritten in terms of the absolute variables,
In other words, constant terms are eliminated. It seems there-
- fore that the assumption of Llnearlty is .not avoided in this maﬂr@ro
The real mexrits of- this approach appear %o lie in its ecormometric
value in dealing with large positive serial correlations appéaring
in the resxduals of econometrlc ‘relatlionships. Some model—buildﬂﬂs
have even gone as far as stating that first differences are stronzer
means for forecastlng, sometimes taking them as zeros, thus igno-
ring the exmstence of any model ab alls mhe discussion of the pro—
blem of serial correlation would take us far away from our present
:'study, but it is sufficient to mention here that such an approach
raises more statbtistical dlff;cultles than it solves,.

T Y AEEEEE§§£92_

- In ordinary economic thlnklng, micro~analysis is usually
conflned to the study of the behaviour of the unit-individuals:
the consumer, the producer, single commodity markets, etce On |
the other hand,,ggcro—analyéis'is'concerned with the study of whole
groups of such élements,” The passage from the one to the other
involves a process of gggregation, '

Now, the first stage of aggfegétion is that of formation of
the macro-variables which would correspond to the micro ones. 4



1ittle reflection shows that this can be achieved in many stepsﬁ_:
One step is to aggregate over "persons" accordlng to a certaln
economic functlon9 Safny all consumers of durable goods in a
given market, Another step is to aggregate over all markets- ‘
(for the same good) for the whole economy, which is in fact auto—
- matlcally done ln the prev1ous step, except in spatlal modelsn '
A third type of step is to aggregate overn all goods of a given
Zind 1n order to arrlve at aggregates Whlch contaln dlfferent
elements pOSS&SSlng a.certain. common magor characterlstleo Thus
consumers‘ expeﬂdlture 1s an aggregate over persons, markets and'
ZOCAS, Wbose eiements have one. thlng ln common, namely that they._
follow a welldefined. law @f behavmouro It 15 clear therefore
that there does n@t ex1st a black—and«whlte dlstlnctlan, but
rather there 15 a host of 1evels of aggregatlona.

- One 1nterestlng problem faces the model—bullder, especlalLy
for purposes of econ@metrlc_1nvest1gatlon? If one -1g interested -
in CObstructing a macre-model, tWo'Ways'are oPene Elther one
tries to build the model dlrectly 1n an aggregated form, or one
consults the basic mlcro—relatlons and derives from theh the
a@pr@prlate macro=ones¢ The importance of the problem arises .
from the need to subaect the model o dlrecﬁ obqervation. In the
first approach one can gee to it that the macro—xeiation would
conbain maqroeVariableS'which are capable of diréot stbatistical
measurement (albelt ideally)., This envolves the problem of aggre-‘.
gatlon over var:l_ables9 which was mentioned aboveo

In the second approach another step of aggregation. is en-
volved, Viz., aggregavlon over the m;crOMrelatlonshxps themselvess .
This means that we would end wmth a set of varlables whmch depend_e
in a morée or less complicabed: Way.— upon Lhe (dlrectly) unobgery-
ablie characteristics of the miecro-relations., The former g@p@@a@h



is much easier, and it is the one most commonly used,'crude as
it ise Many attempts have been made to indicate how close or
apart the twe approaches are under certain assumptions. Bub 3
there is no single hard and fast rule according to which one "
can identify both of them in an unequilvocal mahnerf

15% Varisble Specifications

It is customary in economic theory to distinguish flowe
variables and stock~variables. The former are measured as flows
per unit of time, while the latter are considered as magnitudes
standing by at any point of time, In general, the first dif-
ferences (or derivatives) of stock~Var1ables are well-defined
flow variables. Bubt the integral of a flow variable need not
always have a meaningful entity as a stdck—variable, Some mo-
dels contalin only flow-variables, but the others are the stock-
flow type, none being exclus;vely expressed in terms of stock- .

- variables.

Although the presence of stock-variables is itself a dynamic
element, it 1s not by itself sufficient to a dynamic formulabiorn
of the model, Thus the presence .of investment in many aggregative
models, which means by necessity the presence of capital stock
was allowedwin nany statical studies. Again the static theory
‘of the consumer allows for the treatment of stock-flow commodi—
ties, Many parts of monetary theory are treated by means of
statics and comparative statics. In other words, the specifi-
cation of variables is not enough by itself to determine whether -
a model 1s statlic or dynamice It is the method of amalysis whica =
is relevant. | | E
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16? Tarms of Measgsurementg

Some fields of econ@mlc theory emphasize the monetary R
side of the GOOBmee Gorre3pond1ng models would therefore com—‘;?-
prise flnanclaL menetary and price varlabies and relatlonse
Others are malmly occupied wibth the real side of problemsy’ Thel'f
ﬂmrrespondlng mgdeLb are therefore expressad in real JYermg, It
is the experlence ln.modelwbulldlng that this type i1s mere easily
handleds especially in linear modelso Models expressed solely in

ney terms are not generally much.more compllcatedo. If we want -
to introduce monetary aspeets as well as real magnitudes; we soom.
find that many n@nllnearltles are 1ntroduﬂed, and the size of
the model Brows very rapld¢y¢\ -

From a historical 901nt of v1ew5 models ‘in money terms _'
were the- flrst to be useda They Went ln.llﬂe wlth the. prlcen\_
analysms approach in economles which was the main tool of econo-—

'__mlg analysis, Wlth the emergence of Keynesian. thinking, and the-

widegpread use of the 1ncome~analys;s approachg the upsurge of
economic models whieh followedg were mostly expressed.ln.real
tawms, ‘ '

Although models expressed in real terms seem to be easier
to manipulate, the concept of ”real terms" raises greak difficule
Ties and.ambiguitiesa We have only te recall Keynes? attempt to
evade the difficulty through expressing all variables in terms of
Wage4mun1ts¢ His assertion that there does not exisgt any'welln
defined gemeral price level which can be used as a. deflator is
indicative. Hicks considered this treatment as a “"red herrlng”,
and gustlfled the sem@alled general price level through assumlnglf,
constant terms of trade. between the two main sectorss consumptlon
and investment, In_a#tempt;ng to construct his general macro-
models, Klein faced the problem, espécially when he came to define



real incomes, while observing the accounting identities betweer
nroduction, income and expenditure. Some variables had o be
esbimated as residuals from the accountihyg - identities, tThough

‘thelr precise meanings were not well-defined.

The difficulty arises again in planning models. In such
& case, concentratlon on variables in real Terms 1ls obVIOuS.
But if we are planning with the purpose of raising productivity,
reducing costs and ilmproving the technological structure, as in
fact is usually the case, we have to take account of these changes '
in our modelss The usual way of expressing varilables in real
terms by means of evaluating bthem al constant prices becomes
inconsistent with the original assumptionss. It Lollows that one
uas to use a more elaborabe technigue, usually introducing many
nonlinearities in the problemss, The real-financial epproach be-
comes the most suitable for the purpose |

Arnother difficulty arises with respect fo "balance varia-
:1sa™. The problem is most clearly illusbtrated by the blance-—of
wayment evaluation. Expressing every variable in real terms by
smeans of a deflabtor, and using the wnderlying identities means
shat we have to consider the Mreal! balance of yayments as the
difference between real exports and real ilmports, The meaning
of such a concept 1s not at all clesr, The baiance by its very
nature is a balance expressing physical as well as price effecte,
Tt ghould always Preserve this nabture since 1t reflects . The
clhianges in foreign asset position.

The need Lo use real-financlal relabionsnips becomes urgent'
whenever problems of cholce and allocation are present. Abbcmpt:
to bulld decisional models of real—financia1'(inﬁerindustrial as
well) type have been met by many difficulties., It 1s hoped that

hy nging mechanical models, such Alfficultice can be solwed, of

least partially.
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VIo RULES OF CODING AND CLASSIFICATIQNS

5

Wlth the growbh of model-building technlqaesg it has |
become necessary o GlaSSlfy and group different modelg accordlng
. B0 thelr major Spe@lflcathﬂSe To, the author s knowledge, o
sue L4} attem@t has ever been made9 and it ig high time to take the
pr@biem serlouslyo Some well-known models. are labelled according
to the type of problem or the author, ©e8.5 The Gobweb model,

- the Harrod-Domar mod,els etca Prof. Frisch sometlmes uses. dummy
‘names referrlng to some  central feature of his models,. engo, the
Channel model ‘the Kernel model, the Refi model,’ etce " Bub it
is necessary for, any outsider to kﬁow the Whole stru@ture.befare
- belng able %o translate such names to full speeiflcatlons of the
nodele

Now assuming that the spee;flcatloms given ln Saae v are
comprehen31veg one migh think of-as&a% 'them, in some abbreviated
manner to codify different modelsa Such a code is of greathﬁlp
_gm,symtemlzlng discussions of the subgect matter of model~bu11d1ngq
It will alse lhelp in problems of recording models and formlng a
c@mprehen31ve blbLi@graphJe

The method suggested below is an attempt to @btaln a brietf.
-eode, which, together with the key to. it, Would.speclfy completehy
the type of modela The syqtam is flexible, in the sense that
furthsr ‘properties can be 1nt£oduced as well, Eor'exampla, the
Pield of theory covered by the model can be added as further pro-
perty. The form of the model itself -(structural, reducedrform,
@t@q) cah be an@ther QE@o One has only te add 4 new. "Ldlglt“ as
ig wellmkngwn in eodlng rules. Howaver9 the system might be rlgld
in the sense that further or different subleLSlons of the pro-

pertles discussed are nct easily a@c@unteﬁ for. For example, if.
we want Lo dlstlngulsh in the property of spatial specification a |
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new subdivision containing models of a bi-regional type, as
distinguished form the multi-regional it will be practically
‘impossible to adjust the present code in order or to allow
for this ﬁew category. ,Thaﬁ was the reason why we have gone
through all proberties in a rather detailed manner. In any
case, experience in coding shows that no code is everlasting,
and from time to time (or might be from place to place) chap
nges are found necessary.

The usual systems of coding make use of ordinary
numerals, but frequently they use alphabetical letters. The
latter approach sometimes is tied to initials. But if free
from this condition: , it looks more helpful since it allows
Tor 26 rather than 10 subdivigions as is the case with nu-
merals, A code based on letters can be salid to extend ver-
tically rather than horizontaily. For example, we can use
one digit for each of the 16 criteria discussed above, This
can also be reduced if all permissible combinations of two
or at most three properties are grouped under one digitv. In
fact an attempt was made on this basis, and it was found that

an 8-digit code is necessary in our case. As shown below the -

alphabetical code suggested contains only five plaées. Fur-
ther, to it one can add a two-or (may be three-) digit number
by which one orders the models belonging to one class. This
will be of great use in problems of classification. *

The suggested systemn of coding is summarized in
the follow1ng five tables, the order of the table defining |
the order of the place to which the letters belong. The first
table gives letters which would occupy the first place, and
g0 on. There are other possibilities of course, but we have
attempted to keep as close as possible”to thé 6 main groups
mentioned at the beginning of Sec. Ve |
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Table (1)

4, Completenssse Cemplete - | 'Incomple'te_(
'2¢ Form of Eqms: Iinear  nonlinear Iinear nonlinéar

1. Approach
Deterministics ,-“

Math. Unspecified -

Math. Specified '

Math. Numerical
__ Analogue Numers = =—
Stochasbics :

Econometric: ; L 3 .

.‘A;[lalogue | P - Q : _‘=*'.  -

G
RIS
ot
LW

w
B
==
o

“Pable (2)

3« Purpose: - HEXpos. Descrip,,Eom@castimg‘EValuatiéﬁ:Deciaﬂ“
B ‘ donal

5. Scope

Partial
Individual
Market
-Bector

General

bR O b
O e
W Eme
n = H o
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Table (3)
8o Interdépendences Intrasectoral : Intersectoral
6. Range ‘ “Closed Open Exterpal Closed Open External
7. Spatial
Single region - 4 B - C D
Entire Economy B ) G H I J
Multi-Regional X L M N 0 P
- Two countries Q R S T U v
Multi-country. W X - Y Z -
Table (4)
14, Aggregation - ' Micro - Macro
13.' Ol‘igil’l (#) . AbS. T-G. F..D. AbSo ’ T.Cu F.:Du
9. Continuity 10.Time 1l.Dur.
Static Short A - - B - -
Discontinuous Long c - - D - -
Short E F ¢ H T 7
Dynamic . .
Long K - - L - -
Short M N - 0 P -
Continuous. = Dynanic _
- Long Q - - R - -
- Short S T U v W X
Mixed Dynamic
Tong Y - - Z - -

(#) Abs. = Absolute, T.C, = Trend corrected, F.D. = First
differences ' ' - -
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T&ﬁl@ (5)

12o Tlme Unltvl _:; Allual Seasenal D@seasmnﬂ_ﬂltseason ,
lEe_V&I’a Spec» 1.6@ T@I‘Iﬂs . _ o . . : .
R Woney -'A-  B 0 "'“ _'fiE L
Flow - . Real =~ B F - G- - H
‘Real/Money I 3B
: Maney
StockaFlaw" Real
Real/Money

(l)9 we flnd that lt falls;“
thematlwally sPeclfled llg_u
complereg

have B v1z,, discontlnuous, macraavarlables, stat;;g short-
term. . Finally from Table (5) we have E, Vizae, Flow, real o
terms, measured annually.. Thus the complete code 6f the mo—
del is s ' '

CPFBE

It is clear that some cells of the tables are empty
owing to the fact that the correspondlng subd1v;31ons are not
concurrent, Similarly if we study the tables together, we
observe that some of the letters cannot appear 51mul$ane@usly‘
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in the full code. Nevertheless the total number of poss-

ibilities is still very large. A systematic investigation
of all available models and of all possibilities would help
to throw new lights upon the subject of model-bullding.. I%
has to be mentioned that the same gemeral model can assume

more than one code according to the circumstances in which
it ig constructed, Thus some writers have attempted to re-

formulate the Keynesian model in money terms for econometric'
investigations., In this case it takes the code LQFBA, Thus

the different versions of the same model can be coded and
classified which helps to bring out the main characteristics
of the different versions.

In this paper we have studied the problems of de-
finition, uses, contents and classification of economic
models. In a following paper we shall discuss actual steps
" followed in constructing economic meodels, and their use for
problems of economic policy. | :
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