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R, 8, Eckaung

Certainly one of the most poverful incentives to the clarification of

theoretical framowcrks mist be the potentiality of their application. Discussion
of malti-gsectoral, inter—-temporal economic plenning models in a perticular context

may net have led to a resolution of the conceptual problems bmt it has provided
a strong stimanlus.

In this paper we report some results of gsuch stimulation. We atteampt an
appraisal of various types of consistency models, including the one discussed
in the preceding paper, through an explicit comparison with planning models
with optimization features. Our notions of what is involved in the use of
fully optimizing models sre based on the theoretical literature on this
subject as well as our independent work and the suggestions of ocur couoaxucsol
Ar vill become clear, we make different judgments as to the actual or potential
availebility of various types of empirical informetion. For the most part,
except wvhere on a m grounds the strictly computetional problems appear
to preclude some particuiar theoretical Zorm:lation, we abstract from such
problems

Both tke consistensy models and the optimizing approach to planning entail

a common framework of production imvolving many sectors witk interconnecting

® The authors are indedted to N, Andreoatias and P, Sevaldscon for stimlating
discussions which vers the origin cf some of the points in this paper.

i. See R, Dorfman, P.A. Samselson and R. Solos, Linear Programming and

Bconosic Anslysis, 1958, esp. Chaps. 2 to 12; §. Chakravarty, Optimal Savings
witk Finite Plunning Horizons”, forthcoming in International Economic Review,
Septesber 1962; R, S, Ecksus and L. Lefeber, "Capital Formation and Economic
Growth: A Theoretical and Empirical Analysis”, in Review of Economics and
Statictics, May 19632,
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flows ., The conditiocns of production are those of the usual leontief-type models

and are described by two matrices: ons of "flon” ceefficients for current inputs
and one of "capital” coefficients for additions to capacity. It is not necessary

that these matrices be the same in evory poriod but in both types of the models,
they are specified exogencusly and the models are not required to choose the
nost appropriate coofficients. It is pomsible to embody technological changes
through variation of the flow and capital cosfficients. This can be sccomplished
by making the input-output dependences linear rather than proportionsli, o

whon working out a sclutica by an iterative process to cheange the coefficients
exogencusly, perhaps deperding om the level of cutput ackieved., Thus, ' fized”
ccefficients are not a necessary feature of this type of planning framework.
Technological change csn be embodied in a2 similar way to the extent that it is
known and put into effeci. Outputs azre divided amcag intermediate flows

and final uses in private and govarnment comsunption, capital formetion and
exports, For the purposss of this note we abatract from spacial ecnsiderations
relating to expowrts and government coasumption.

I. A Consistency Madel

The intent of this appecack as it has been formsiatad in the previcus

peper is %o decide if there exists snd, if so, to determine for euch year of
the planning period, & patiera of cutput and investmenit which ia consistent
with & particular "target” vector of termimal production levels and specified
rates of growth of congumption during the plan psriod. The "frea” variebles
whick mey adjust to permit the solutionm of the problem are the initial levels

oi consumption., The working of the system igs constrained on the productios
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side, however, by the specification of the initisl levels of ecapecity An each
sector and the conditioms of preduction as describsad by the two Leontief
matrices,

The whole object of the fremevwork is to find an intertemporally consistent
set of outputs, investments and cousunptions within the planning peried. There
i8 no presuapticn that the peth sc determined is an optimal aome. &trietly speskivg,
the concept of an "optimun path” canmnot be defined within the 1limits of a single
consjistency model. It is, however, always posgible to derive slternative consistent

paths of develcpment by varying the targets and othar ezogenous conditicar which
ars set. The planners mey thon choose the one particular cenasistent path which

they consider most satisfactory. This mechanism of selocition is not included

wvithin the model itself.

In the "target™ version of the consistency model tke constructior of the
planning framowork proceeds in the following way: (1) the Jirst step is to
establieh the terainal conditions; these are the taygeis to be achiceved at the
end of the plenning period. Since the initial copditices are conveniently spaci-
fjed in terms of the full capacity levels of producticn prevailing at the
beginning of the plauning pericd, the terminal conditicms are mlso set in
the same diwensicns. Frcom the mathkemmtical point of view it is caly necessary
that these conditions be in some way estsblished, whetker it be done by picking
2 set of numders from a table of random digits or by a set of independsut
calcemistions. From 3n eccnomic point of view there is unavoidably some arbi-
trariness in confining our forward vision in 2 pisaning model to, sey, five or

fiftesn yeurs and stating the goals to be achieved then without looking beyead.
A method i3 suggested which at least mekes explicit the nature of the srbitrery

decisions whick sre involved, as they alvaye axe in sny planning model with 2

finite horizon,
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For the end ol the plsaning pericd an independent estimate is made of
target levels of consumption of each item. The method of estimation is left ss

an independent procedurs at this stage of model buwilding. Desired per capita

levels of counsumption of different items might be used with populstion prejections.
Or an aggregate annual average growth in per capiia consumption can be projected

and then divided among consumption items by a combination of Engel rolations
and stipulation based on exogenous considerstions. Even whan tarminal con-~
sumption levels have been specified that establishez only one of the target,
final "bill-of-goods vectoras” and, by itself, does not take account of the
desire to have economic growth continving beyond the planning period, In order
to ensure this it can, for exarmple, be specified that conswmption of all items be
zble to grow at some particular vate, v, beyond the terminal year. Having
alr&ady ‘estgbliahed the final consumption levels, the specification of & growik
rate in consumption to be achieved bayond the final period permits the derivation
of terminal production levels in each sector, along the lines discussed in ths
previcus paper.

The post-terminal evaluation guarantaed by this type of calculation is
characterized by equiproporticnal grawth in all consumption items. However,
as desonstrated in the preceding paper, it is possible to derive 2 set of condi-

tions on the terminal capital stocks which will permit grovth of consumption

in specified, non~proporticoal rates in the first post-terminal period.
Following the time path directed by the model up to and including

the terminal pericod conditions derived as above will make possible further

grozth in the pest-termipal period at rates which can ba apecified in advance.
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Certainly there is some arbitrariness in asking the planners to stipulaie

in advance the post-terminal zate or rates of growtk in consumption  which
are to be achieved, But the procedure provides ocna, explicit methed of tresting
such arbitrariness which is always involved in planning models with finite time
hcrtzma.,z

There ars other ways of spscifying terminal conditions. They may in soms
part be set by a "political” process: so many steel mills, se much aluminium
capecity, seu-mfficiéncy in particular l1lines of production. One way or another,
however, they must in this type of model be establishad.,

(2) The second step is to specify the planning period. There ie no
analytic device which will permit ome te pick the "best” planning periocd om

a priori grounds. Some of the relevant considerations bave been discussed

briefly in ths paper entitled, "The Choice Elements in Iuter-temporal Plamning”,

Thegse, however, are not completely econonic in chartctams

(3) In the third step a method of determiving the ievel ol conrurption

of the varicus items within the planning pericd :aisi bo settled upos. The
method used in oiur earlier paper reguires the exogencus detormination of the

rate of grovih o? consunption in each sector. This car be & single mumdey,

2, For 2 simple illustration of the logical intricacies involved in
dealing with plaoning wodels over an infinite borizon see the paper by
S. Chekravarty, 'The Existence of an Optimum Savings Progran™, Econometirics,
January, 1963,

3. In this, ss in the planning frameworks to be digcussed later, appli=
cation of the mcdel over different planning pericds raises different problems
of cetimation of empirical parameters and of projection of termipal conditions.
The logic of the models does not change with the pilsnning period so loog os
it remaing fipite. It is true, however, that the gquantitetive resulis wiil
be sensitive to changes in the length of the horizon.
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80 that consumption of all itess is gusranteed to grow et the same rate or different
consunption growth rates can be specified for cach secter. The determination ol

the different growth rates is & matter cutside the analytical boundaries of the
model itself. If this procedure appears arbitrary then consumption can be Jjust
as well treated endogencusly by mesns of consumption-~income relations for the
varicus sectors. In the latter procedure the model becomes "closed” with
respect to consunption and the path of development is constrained by private con—~
sumption patterns. In this case, however, we loss our freedom to posit any set
of terminal conditions and the terminal positions mast be worked cut Irom the
model .,

It is equally poscible, and, perhsps, closer to reality to regard some
consunption patterns, e.g., in food grains, textiles as, in fact, constraining
the pattern of develepmont and the consumption of other items, e.g., autonobiles
end housing, a8 subject to the exogenows determination and control of specific
policios. The existence of endogenous conﬁnption-lncm relstionships of a

gub~set of commodities snd sectors would limtt the mumber of terminal conditions

which can be stipulated in advance.,

(4) FPinslly, after all the previcus steps have been tzken the "ﬁrobleu"’
can be sclved, The problem is to determine the initial levels of consumption
and subseguont levels of ocutput, consumption and investment in each sector
in each period which zre consistent with the decisions taker in the first

three steps relating to final targets, the planning period snd consumption

behavior,

Solutions for the differential as well as the difference equation formu-~

lation of the model have heon worked out, that is for continucus as well as
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discrete time progression, and for uniform 23 veii as non-unifora exogencusily
specified rates of gruoath of cmmamo" Tke analytic frasework presented
in the preceding peper shows that, given the taxrgets, the planning perfod

and the intermedizte ccunsumption bohavior,wo can find initial and subseguent

levels of consumpticn, investment and cutput which are consistent.

It showld bde elear, however, that in this formmlation the burden of
adjustmert necessary to achieve consistency is thrown on the initisl levels of
consumption. These are not "givena”; they are not taken from what hss been

csdsexved at the siert of the planning period. They are derived as a conzeguance
of the choice of the other elemsnts which are made. Will that "burden” of ad-
Justment be a difficult cne? Would the changes required be “ponticauy" feasible?
If they are not, what changas in the other elements would produce initial consunp™~
tion levels which are rezlistic? TRese, moet significant questiions cannot be
angwered by & priexri reasoning. They depead not Just on the structure of the
anslytic framework but on the mmmerics} values of the parameters, a= well as

the valuwes given to the cholce colsments. The answvers must wait, therefore,

on the ummorical trial of this medel.

Of courne, theza are other formulations of this basic ddem of a
consistency model which wouid adapt themselves to the political fact, such as
it $8, that ioitial levels of consumption cannot be changed, or csanot bhe

changed muck or, more pracisely, caa oanly be changed by samomnts which the
planuer could specify. If initiasl congsumptice leveis bscome "31nns"'., then the
"free” varizbles must be either the intermsdiate growth zates in conguuption

or the terminal conditions., To the extent that consumption of certsin commod:-

itiss i3 determined by income elasticities oxr Engel eguations these items are

4, 1% there are extended and differant gestaticn lags of investaent

in the verious sectowrs the analytisel and compmiaticonal problems becone semewhat
more involved but are not cssential barriers to a solutien.
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not coapletely free to adjust 4f initial and terminal conditions are fixed,
The entire burden of adjustment then is throwm on just those "free” consumption

itame, say, asutoamobiles and kousing. Again, hovsver, it remains s practical
question which conld be decided only by mumericel teials ss to wkether this
wonlid provide sufficlent flexibility.

There is another question regarding this latter formmlation as to the
feasibility of solution, Then the unknoens in the probien are esch of the
intermediaie consumpticn growth Fates, the methemetical difficulties seem to be
substantially increased. This, however, requiresz still further exploration.

St1il1ll another, alternative formalation is to let the terminal couditions
be the "freo” vaviables with initial conditions taken at whatever they bappen

to be and intepmediate consumption levels determined by endogencss relations

o excgenous speclfication, whichever is considered most realistic and tractable.

in thtis formulation the planning {xamework becomes & ' projecticn” model. The
parpose of working cut the whole thing is to seo what these specifications laply

abomi the future., The “targets” for the end of the planning periocd cannot be

s87 exogencusly. Tisy are an implicastian of the model which must be worked out

in order to see wvhere the cconouwy is gning and wvhere it will be at the eond
ef the planning period. The terzsinal consumption levels and 1nvc§tmt levels
and the post-terminal grosth rates a23e not choser before hand but are implicalicns
of the working out of the systea itseif, They are calculated after everything eise
iz set,

In this as in the other formulations of the "censistency” model there cen

be trizis to detesrmive the implicatiocns of alternetive stipulations of conditious
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fow the model. Ip the "wanctim" version those trials woild demounstrate the

alternative patterns of growth in each sector and finel levels of peoductisn

whick would be schisved. The plannsvrs could then chooso that opticn which i

considered ioot satisfactory.

In ezch of these formlations of a "consistency” medel, the gomeraliszation
from a single soctor or aggregated one good versiocn 20 a many sedtor framevork is

relatively straightforward, It is fer many purposes quite possible to think ir
terns of the aggregated versicn and generalizve the conciusions to many secters.
Eaturally, the genexalixstion is not always cbvicus and mey miss certain essential
problewrs .

In the many sector version the guestion arises as to whether the condition
of "non-negativity” is praserved for eil the variables. Mathemsticel consistency
vhich reguires thkat somo sectors opsrate at negative cuigut levels or som»
capital stocks be run down belev soro ia not acceptable ccocnonics. It is not
neceseary and 1t mey not even be desirable to impose the condition that =211
investmsrit levels be non-negative as well. This would commit the econcmy to malin-
tain capital stocks in svery sector even when its prefercices msy have chenged.

Noam-negativity of cuiput and capital stock variables cannct always be

guarantead in this type of consistency model althaugh situaticns in whieh negativity

troubles will not arise can be specified in sdvance., DNoreover, once all the

vecessary sumbers sre specified it can he azscertaiced whether or not non-negativity
is pressirved by actual ceaputations. If negativity is a damger, an iatervening

psriod of adjustment to 2 sale set of initial conditions cen be imagined. What
2 "safe" set of initisl conditicns would be, whether or not they would also be

"politically feasible” aze quostions which mzst be snswered by sctuslly working

out altesmuative selutions.



There ars limits a8 to how far ome can go in 8 priori specification

of a “consistency” model, which can be guasranieed to be satisfactory to a

Planner, Though the details have not been worked cut here and some problems

require further work the baundaries have been estsblished, The oniy way of
going beyond them is to begin to actually work the model and to analyze the
rosults.

Suppose, for example, using the initial formulation of the “consistency"
nodel, terminal conditicos were to be set for consumption and capital stock
vectors. Then the behavior of interwmediate consumption in each secteor i3
accounted for by stipulation in some sectors snd Engel eguations in cotker
gectors. Doing all this implies that a considerable amount of empirical work
kas already been done on estimetion of parameters before one eover tries to work
the planning model. It is not essy work but feasible, given encugh effort sad
resources, The next step is to solve the problem and find the initial conditioms

and path of ocutput, consuzpticn and investment implied. Only at this point can it

be deternined wiether the condition of non-negativity, for example, is met.
Haybe it will be and it i2 not oven & close cuestion, It is tempting to say that

would be lucky, but it is not a2 matter of luck. The answer is 211 there in the

nunbers and plansing framework and jJust has to be worked out. Once past that

rdle the initial consumption conditions implied are examined and compared
with those actually in existence at the beginning of the planning period.

The coapariseonr may be close, 30 that this implication of the pilan is judged

to be “politically” feasible and the other implications can be inspected,

Even if it 21l "passed" on political as well a2s economic feasibility grounds

& reo-run vould bhe ordered immediztely in order to determine whether a change

both feasible and peliticelly even more d;eshvab;i_e.-,
in the terminpal or intermodiste conditioms would load to results which vere/s
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0f coerse the results might not ‘pess” . There mey be treubles due to
negativity and the derived imitial lovels of consumption may be impossibly
different from the prevailing ones, 8¢ again the terminal conditions wouid have
to be adjusted and a new, perheps more acceptable, solution found, The trisls
and re~trials would not heve to be "blind”". A pregram of experimentation mighi
be developed to expiore altérnstinso But the sltarnatives womld have to be
explored empirically as purely deductive efforts alone woumld not yield full
answers to the ompirical gquesticus azked., Though, logically, the amcunt of

sempirical ozploration possible is endless, the actual smcunt necessary for

planning purpoges nged noct turn ont to be so great. The problem though a big
one seems vell within the capacity of modern compmting machines to solve many
times, relatively quickly, That ia whbat mest be dene in order to davelep 2

useful planning Lransvork,

1i. The Pully Optimixzing Approach

A Zully cptimizing model hes an appeal which cannot be mstched by any loss
ambiticus framsvork. It attempts to £ind the "best” possible pattern of rescurce
sllocation over time snd amcng sectors. The "bezt” is understcod in the sense
of maxisization of & stipalated prefersnce functien ipvelving the relevant
dated varisbles. So, if an optimnl program can, be estahlishad, the attempt tu

do 2a& well 28 possible has succeeded; the goal has beoen achieved and the
piaunner can sit back witk a justifiod sense of satisfsctioan,

In sttaining all this o fully optimizing model will also eliminate thome
worries about the possible negativity of selutions which may bother a plancer

wsing e conpistency modei. Thie will he g result of the inequalities which
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thin, econemically, iz gquite & remivictive ssswmption, It lmplies
e coustancy of the margivel uiility of consswption with respect to each
consueption itea for any period of time,

(b) Or it would be possible to specify some linear be avior
relations for consumption goeds and for given initial levels of capecity.
Optimization could them Do carried cut with respect to some preferencs fun:kion
of termirpal capital stocks. This Function likewise cught to be iznens
in ferm to insure analytic and coaputaticnzl foasibility. Ia this cese
the termtmal condition targets and the poteatial post-terminal growth
rates could nct be known until there were s solution te the plamning nwobles.

{(c) Most inter—tempersl linear prograsing models are bound to #ely
on the cholce of one o otier sed of censtant preference coefficients

which, of coaurse, canvot avedd being arbitrary. It is logically possible

to forzslate the plenning problem a3 & nen-linesr problem, where the

tmplied prefevence furction may have & grester degree of intuitive sigui-
ficance. If we fovaulete the planning prodblem as one minimizing the tise
noeded to transform & given set of initial conditions to o dagized st

of terminal geals, then the prodlem assumes s non—-linear churzoter.

Thus, 42 the ivitial conditions are writiem a3 a vector X(0) and the
desired texrminal conditions as s vector X(T) the xate of change of X

with respect to time ¢t is
“ -lve: -
E“’ b 4 Z_x(t}a Yy (t’o t__/ 9
whore y{(t) 18 a sot of decision variables veferring to time t and is a

vector valued functien of yeetaws ., With 3 model <f constant scefficieniv

type T #il1l1 not Z2igurs £3 an independent voriable.
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Thws, Zor s dynawic wodel of the Leontief Iype
@
B d¢

o % =82 (1 - A) x(t) - 872 cet)

= (I = A) X(t) = C(t)

whovre B is epsumed to be Arreducible and B"‘ existo. The problem, then,

18 to chocse C(t) in sueh 2 way as to minimiza the time nooded te transforam
X(0) iato X(T). Additicual restzictions on the uon-negativity of the

solution or inemualities of the form C(t) > C may be impesed. This

type of optimization problem with inegqualities added as a side conditionm,

however, has a number of special difficwlities in obtaining 2 solution.

(2) Haviug stipulsted the fozm of the model end the constrzints degiresd
the pext step 1s to work out the solution, Inter-sectaral sad inter-temporsl
censistency are automatically assured from the methed of setting up and solving
the problem and the result is sure to be the "best” pussible ano.

Once having that result, however, the planuner can, by no meAns ¥es$ ou
his laurels, but mst imeediately begism recomputing for alterastive specificaticns
of the consumptica utility fumctiern er the teraminal stoeck preforence function,
dspending ca the Kemalaticn wsed. There is no way of knowing what the ceefficients
of a national wiility or preference function are but we cen be sure that ihe plenning
remsits will be sensitive to those coefficients. Por sxample, if all the rele-~

vant relationships are linear, as they are nearly always aspumad to be for compu~
totional trectability, the set of solvticns satisfying all the inequalities

for each time period spea a3 solution spece of very high dimensienality with

s lot of "corners”., Any optimel soluticn will be at one of the corners or will

bhe & convex combipation of some of ithe cormer conditions. Chamging one or mere
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of the coefficients of the utility or preference function is like shifting the
woights cn & hoard resting on arn irregular pile of rocks., The boawrd will zove

and come to rost some place else. What will be the new solution? It is not
possible to provide an anawex ca 2 priori grounds. One mast just try and see
wkat the resulic are,

Trying the model for msay diffevent ecombinations of the coefficients
of the utility or preferemce functions is a big jeb whkich will yleld informsiion
nbout the sensitivity of the results to changes in these coefficients. Supposzo
the results ave not sensitive to "swcll” changes and are sensitive to "big”
changes. What then? Thewe is still no basis for a firm idea 23 to vhat thoese

coefficients sre., Perhaps by takiag a "fresh look” at the different resumlis

a planner wighi decide vhich be liked best,
In the fully optimizing medel as in the conzistency medel, the Iramevork,

the data requirements and eharsctor o2 the resulte are closely related. If it
is the utility of conzmnpiion over the entire planning poried which is optiaized
with sttmhtod tegminal stockse, all the problems of stipulating the texrminal
atocks emerge a8 in the previcus plapning frorvcverks g_ng_ there is the additiomal
roquirenent of specifiying a utility function which includes a2l1ll the different

consumption items., If it iz & preferencs functiocn of terminal capital stocks
whick is optimized with consumption gtipulated excogomcmiely or by mezns of Bagel

eguations, o both, then as in the projection version of the comsistency model

the terminml state of the economy 2nd the potemtial post—-terminal growth rates

will be determined only in the process of solving the model.



=} G
In fully optimizing models we sre not committed to a policy of full
utilization of capacity in each sector in each pertod. However, it is domwbtful
whetheor &n optimal solution will deviate significently from the no-excess
capacity pattern provided that we assume final demand for each sectox to increase

and that s meaningful solution exists on the no-excess capacity assumption.

111, Sumsary

The difficulties in applying multi-sector, inter-temporal planning
frasevorks are essentinsl difficulties which arise not from the model apprceach
but from the inbherent nature of the planning problem. These difficulties
are conly concealed or ignored in the usual procedures which plan with an
aggrsgate income concept or ignore the requirements of inter—-sectorsl c¢on~
sistency or are restricted to static consistency reguirements. Certainly any
opinion which regards the difficulties of applying multi-secter, inter-~temporali
planning models as faults rather than virtues is obscurantist,

In turn this does not imply that the proper planmer mmst instantly
smbrace the most zophisticated and fully developed, optimizing framework
to establish kimself firaly on the side of mumen progress and enlightemment .
There are tactics of planning as well as grend stwategy. What are the criteris
for a taciical choice smong the alternative approeches described above? The
folioring two arae suggested:

(1) The planning {raomework mist be understandable to those persons

on whoa tke burden of econemic decisions falls, This, to be sure, is net 2

clear-cut criterion, The lezst common denominator in understending should
not be centrolling; neither should the profzssional economist specialist

in planning technigues dictate the terms in which planning is to be done.
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The latter st lead but not by so far 238 to los® contact with those for whon

he is working. This can only be a matter of judgment, It is a matter which

deserves czreful thought because plannirg medels vhose general structure is not

understandable to decision makers sre, for them, a waste of time and have no
chance of applicatien.

(2) The plenning {ramevork suggosted mmst have "good” chances of

success. That is 1t sheuld offer results which represent additions to know-

ledge 28 compared to the results achieved by the currently used technigues.

In addition theze results must 2lso be attainsble within a "yreasonable” span

of time, It is no good offering results only after "perfect” data and "perfec:t’
planning models ave available.

This criterion should mot be sc hard to meet. The explicit, mlti-sectorsl
inter-termporsl planning mddels should have at least the datz and aense of any
less sophisticated methed. Even if the resulis of a fully spocified malti-
gsectosr planning model only verifZied currently used, less sophisticated metkods,
that in iiself wanld repvesent sn addition to knowledge which would be worth
the effort unless semeone could predict with certainty that outcome in advance .
Certainly the results shauld not lead to error and represent & subtraciien
from wisdom, Thot cculd heppsn if the quality of information and judgment
used in 2n explicit plauning framevork were less geod than otherwise available

and practiced and yvot the forker were alliowed to prsvail. In 2 plananing
organizetion open to diverse peints of view that seoms to be an wniikely

cutcone,
The coaclusion to e drown Zrom this survey seere to be thal none of fhe

types of models considered can be s¢ fully and adeguately specified in mdvance
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that they cean be fed ikteo a computer vhich in turn will preoceedt to grind omi the

next Five or Twenty Year Plem, A series of actual trislz with altermative oumbevrs
for targets, prefevence functions, consumption bobavior relations, initial condi-
tions and go on must be an essential part of the process of developing 2 planning
framework, vhatevar formzl planning structure is used. This mey be o disappoint-
ment but it does not imply that inter-tempural multi-gsector planning camnot

be dome Or that it is usoiess if attempted. It dees mean that there iz smother
important step in the developmemt of planning models between writing down sn

analytical framsvork and cbtaining results which can be implemented.



